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Chapter E

Executive Summary

INTRODUCTION

Crater Lake — Klamath Regional Airport (LMT) is located in south-central Oregon, 15 miles north of the
Oregon/California border. LMT is owned and operated by the City of Klamath Falls and is situated five miles
south of downtown Klamath Falls in south-central Klamath County. The City’s Airport Department
administers sponsorship for LMT in accordance with Federal Aviation Administration (FAA) grant
obligations. The Airport Department includes an Airport Director, Business Manager, and Operations
Manager, as well supporting maintenance/operations personnel. The Airport Director is responsible for the
overall management of LMT and reports to the City Manager, who in turn reports to the City Council.

LMT is classified as a nonprimary commercial service airport in the most recent version (2020) of the
National Plan of Integrated Airport Systems (NPIAS) prepared by the FAA and as a commercial service
airport by the Oregon Department of Aviation (ODA). However, no scheduled air carrier service has been
provided since 2017 and LMT is operated as a general aviation airport. In the base year of 2018, LMT
accommodated an estimated 48,500 aircraft takeoffs and landings and had 85 based civilian aircraft and
32 military based aircratft.

With its many aviation-related businesses and facilities, LMT represents a vital and significant regional
economic asset. This includes an on-airport presence of the Oregon Air National Guard (Oregon ANG) that
provides flight training for US Air Force F-15 fighter pilots and national defense response capabilities. LMT
also serves as a base for the US Forest Service Klamath Air Tanker Base (KATB), which provides aerial
firefighting support to the region. In addition to the many aviation-related assets, LMT also provides benefits
to local businesses and industries, promotes tourism, provides emergency medical transport services, and
encourages additional business development and expansion throughout the community and region. Table
E-1 identifies the operational factors significant to LMT.

In keeping with FAA guidelines and grant assurances, this report explains and documents the reasons and
goals for updating the Crater Lake — Klamath Regional Airport Master Plan. It illustrates the comprehensive,
long-term, physical airport development that addresses community needs and FAA standards, guidelines,
and policies. This chapter provides a summary of the findings and recommendations of the LMT Master
Plan Update.
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CHAPTER E : EXECUTIVE SUMMARY

Table E-1: LMT Significant Operational Factors

Airport Role

Military Use

Resilience Airport

Property Interests
Runway Length
Air Traffic Control

Tower (ATCT)

Airport Rescue and
Fire Fighting (ARFF)

Foreign Object Debris
(FOD) Removal

Pavement De-icing

Security

Snow Removal

Training Facility

Traffic Pattern

Vegetation Control

Wildlife Control

E-2

Although currently classified by the FAA and Oregon Department of Aviation as a
commercial service (nonprimary) airport, LMT serves a regional role as a general aviation
airport. No scheduled air carrier service has been provided since 2017.

LMT function does not fit into an existing FAA classification; LMT is not a joint-use or
shared-use facility (joint-use means an airport owned by the Department of Defense at
which both military and civilian aircraft make shared use of the airfield; shared-use means
a U.S. Government-owned airport that is co-located with an airport specified under
139.1(a) and at which portions of the movement areas and safety areas are shared by
both parties). LMT is a civilian airport with military operations through an Airport Joint Use
Agreement (AJUA).

The State of Oregon’s 2013 Resilience Plan identifies LMT as an important transportation
lifeline in the aftermath of a natural disaster. LMT is designated as a Tier 1 essential airport
facility, which is a facility to provide access to major population centers and areas
considered vital for both rescue and economic restoration.

LMT property totals approximately 1,251 acres with nearly 400 of those acres dedicated
for exclusive use by the Oregon ANG.

LMT has a 10,302-foot runway and is one of two airports (LMT and PDX) in Oregon with
a 10,000-plus foot runway.

The ATCT is a FAA Contract Tower operated by the Oregon ANG and staffed by military
and civilian controllers.

The ARFF is operated by the Oregon ANG and includes state employees.
The FOD removal is conducted by the Oregon ANG for the runway and taxiway system.

Pavement deicing is performed by both the Oregon ANG and the Airport on all movement
and non-movement areas. Deicing fluid and equipment are provided by the Oregon ANG.

The Oregon ANG provides security for the base. The Klamath Falls Police Department
has a jurisdiction over the Airport in addition to a Letter of Agreement (LOA) to provide
first response and Law Enforcement Officer (LEO) services on the base.

The snow removal is provided by LMT staff for civilian non-movement areas and by the
Oregon ANG for all joint use movement areas using military and civilian equipment.

LMT is the only F-15C and D model training facility in United States. Military training
involves multiple departments of defense armed-service branches and a civilian
contractor.

Local LMT visual traffic patterns are differentiated for civilian and military users. Due to
flight congestion and lack of ATC radar, LMT may be the only airport in the United States
supporting fighter operations that does not have an operational radar tower display.

Grass cutting and vegetation management is provided by both the Oregon ANG and the
Airport on and around all movement and non-movement areas.

Wildlife management is provided by a full-time US Department of Agriculture (USDA)
Certified Wildlife Biologist under contract with the Oregon ANG under their Bird/Wildlife
Aircraft Strike Hazard (BASH) prevention program. The biologist’s office is provided by
the Airport, expenses are covered by the Oregon ANG, and they perform wildlife
management for both the Oregon ANG BASH and Airport Wildlife Hazard Mitigation
programs.

=3
CRATER LAKE

KLAMATH
REGIONAL AIRPORT

Master Plan
Report




CHAPTER E : EXECUTIVE SUMMARY

AVIATION FORECASTS

The prior LMT Master Plan and Airport Layout Plan (ALP) were completed in 2005, using 2003 as the base
year for forecasts. During the intervening years, changes have transpired within the aviation industry on a
local, regional, and national level that impact the aviation facilities and services provided at LMT. Most
notably, PenAir ceased commercial service in 2017. This leaves LMT with no commercial flights at this
time.

Forecasts provide the basis for effective decisions in planning airports. They are used to determine the
need for new or expanded facilities and should be realistic, based upon the latest aviation data, and provide
adequate justification for the proposed airport development. Table E-2 provides a summary of the existing
and projected aviation activity at LMT as presented in Chapter 2, Aviation Demand Forecasts and as
approved by the FAA on February 11, 2019.

As indicated in Table E-2, the total number of annual aircraft operations (takeoffs and landings) is expected
to increase from approximately 48,500 in 2018 to 54,955 in 2038. A trend in increasing percentage of
turbine-powered aircraft (turboprops and business jets) is expected with a slight decrease in use by smaller
piston-powered aircraft.
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CHAPTER E : EXECUTIVE SUMMARY

Table E-2: Summary of Aviation Activity, 2018-2038

Baseline Year 20-Year 20-Year

iti Preferred Preferred

Demand Forecast Component Condition Forecast Forecast Forecast

(Annual Activity Totals) i Forecast Scenario
2017/2018 2038-Lo'w 2038-Hlfgh Scenario o :

Scenario Scenario irection

CIVILIAN ACTVIITY (PREFERRED FORECAST SHOWN BY BLUE SHADING)

Al p [ 18,000
irline Passengers (Historical 15,500 30,600 Low
(Enplaned-Boarded)

Average)

Air Cargo g/‘ 1,500,000 1,709,800 1,963,600 Low
(Total Pounds) ©

Total Annual
Aircraft Operations
(Civilian + Military)

Based Aircraft - i
(Civilian) * 85 79 102 High

P & 48,500 49,700 55,000 High

(Civilian Only)

Flight Training
(Annual Aircraft
Operations)

9,700 9,700 11,100 High

Annual Aircraft
Operations 31,600 32,700 38,000 High

Ry

US Forest Service
(Annual Aircraft 250 300 800 High
Operations)

{

MILITARY (OREGON AIR NATIONAL GUARD)

Aircraft Operations

TP P| |22 |T

. 16,900 16,900 16,900 --
(Military)
Bas.e.d Aircraft 32 32 32 B
(Military)
Source: Mead & Hunt.
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CHAPTER E : EXECUTIVE SUMMARY

CRITICAL AIRCRAFT AND RUNWAY DESIGN CODE

The individual aircraft types projected to use LMT during the next 20 years are essentially the same types
that presently use LMT. An airport’s geometric design standards are based on the appropriate Runway
Design Code (RDC) for each runway. An RDC is based on the critical design aircraft approach speed and
wingspan, as well as the lowest visibility minimums of the existing or planned instrument approaches
expressed as runway visual range values in feet.

Runway 14/32 (Existing Condition)
P FAA ARC/RDC Category: D-lll (Large Aircraft Less than 150,000 Pounds)
P FAA Taxiway Design Category: TDG 3 to 5

D Critical Aircraft Design Group
= AAC D: Fighter (F-15 C/D)
= ADG lll: Large Narrow-body Transport (Avro RJ-85/MD-87)

P FAARVR: 2,400 Feet (Not Lower than %2-Mile)

Runway 14/32 (Future Condition)

P FAA ARC/RDC Category: D-IV (Large/Heavy Aircraft Greater than 150,000 Pounds)
P FAA Taxiway Design Category: TDG 5

D Aircraft Type Design Group
= AAC D: Fighter (F-15 C/D)
= ADG IV: Heavy Transport (DC-10-30 Series)

P FAARVR: 2,400 Feet (Not Lower than %2-Mile)

Runway 7/25 (Existing/Future Condition)

» FAA ARC/RDC Category: B-Il (Large Aircraft: Greater than 12,500 Pounds)
= Runway previously designated and designed to RDC B-lll

P FAA Taxiway Design Category: TDG 2

D Critical Aircraft Design Group
= AAC B: Twin Turboprop
= ADG II: Twin Turboprop

D Aircraft Type: Beechcraft King Air 350/1900
P FAARVR: Visual

The airfield facility requirements and application of planning standards are identified to accommodate
civilian use in accordance with FAA design standards. The facility requirements and design standards for
shared-use areas to accommodate military use are documented separately. The military areas that are
leased or used exclusively by the Oregon ANG are excluded as part of the facility requirement
recommendations.
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CHAPTER E : EXECUTIVE SUMMARY

AIRSIDE FACILITIES

This Master Plan Update recommends the following airfield improvements to meet FAA design standards:

RUNWAYS

4
4

E-6

Runway 14/32 blast pad widths will be increased from 150 feet to the standard 200 feet.

Runway 32 Object Free Area (OFA) length beyond the departure runway end is approximately 715
feet, 285 feet short of the standard length of 1,000 feet. The LMT perimeter road and fence, as well as
a portion of Brett Way, will be realigned to address OFA encroachment.

Runway 14/32 in-pavement threshold lights located outboard of the runway width will be designed to
standard and relocated inboard of the runway width.

Runway 14 is to have an Oregon ANG-initiated-and-funded Instrument Landing System (ILS) installed
that consists of a Glideslope (GS) antenna, a localizer antenna, and Medium Intensity Approach
Lighting System with Runway Alignment Indicator Lights (MALSR). The vertically-guided instrument
approach ILS proposal would allow aircraft to land with visibility minimums as low as % of a mile and
200-foot cloud ceilings.

Due to the precession of the earth’s magnetic field, the crosswind runway designators that are aligned
to the nearest ten degrees will be changing from Runway 7/25 to Runway 8/26.

Runway 8/26 length will be reduced from the existing 5,258 feet to 5,000 feet to eliminate displaced
thresholds and accommodate the Beechcraft King Air 350/1900 Series critical aircraft. Taxiway access
to both runway ends will be corrected.

Runway 8/26 width will be reduced from 100 feet to the B-Il standard width of 75 feet.

Runway 8/26 blast pads will be provided at each runway end that meet the B-Il standards of 95 feet in
width and 150 feet in length.

Runway 8 will have a Precision Approach Path Indicator (PAPI) and Runway End ldentifier Lights
(REILSs) installed to provide visual vertical guidance and obstacle clearance for pilots on approach to
landing on Runway 8. The visual aids improve the pilot's awareness of his/her position relative to the
glideslope and runway threshold during the final approach and touchdown phase of flight.

Runway 8/26 holding position lines are to be relocated from 250 feet from the runway centerline to the
B-II standard of 200 feet, which will reduce the time necessary to taxi onto the runway.
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TAXIWAYS
There are several taxiway design improvements recommended to correct non-standard conditions at LMT
that include:

4 Taxiway A direct access between Military Hangar Ramps (Building 400) and Runway 14 end will be

corrected with pavement removal and realignment with Taxiway D and new Taxiway connector D1.

Taxiway C direct access from GA ramp and Oregon ANG Explosives Ordinance Recovery (EOR) ramp
to Runway 14 end will be corrected with a consolidation of Taxiway A and C into a new runway entrance,
Taxiway D1.

Taxiway E direct access between terminal apron and Runway 14/32, acute-angled intersection with
Runway 14/32, and turn radius not meeting Taxiway Design Group 5 (TDG 5) criteria will be corrected
by removing a portion of Taxiway E and installing a new perpendicular taxiway (Taxiway G2) that
connects to Taxiway G with a turn radius that meets TDG 5 criteria.

Taxiway F width east of Runway 14/32 exceeding TDG 2 design standard of 35 feet will be corrected
by narrowing taxiway edge markings and lighting. Pavement will be retained to create appropriately
sized paved taxiway shoulders.

Non-Standard by-pass along Taxiway F entrance to Runway 25 end will be removed.

Taxiway D direct access to Runway 7 end will be corrected with a westerly centerline shift in the taxiway
connector to the Runway 7 threshold and a change in location designation as Taxiway F1 that requires
a turn prior to reaching the runway.

Taxiway H direct access between southeast ramp and Runway 7/25 will be corrected with a realignment
that installs two 90° turns to indicate to the pilot they are approaching a runway.

LANDSIDE FACILITY REQUIREMENTS

Landside facilities include areas beyond the airfield that support aviation operations, tenants, and non-
aeronautical development. The landside facilities and space allocations are determined from the forecast
of user demand, tenant input, FAA planning standards, and LMT operating regulations.

FBO Facilities

Existing FBO facilities are located immediately north of the airline terminal area and include two large
commercial hangars and an aircraft parking apron. In response to user demand, the following planned
facility requirements are anticipated:

P Renovate/expand FBO hangar for general aviation patron (Building #4-B)

D Install 100LL Avgas self-serve fuel storage/dispensing system

> Build new large hangar (£35,000-square-foot building planned west of Building #8-A)

» Provide additional aircraft parking/tie-down area(s).
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Hangars

P Individual Hangars (Box/T-Hangar Units)
= Existing (2018): 72 Aircraft; 33 Hangar Buildings = 116,300 square feet; Site = 7.6 acres
= Recommended (2038): 84 Aircraft; 35-40 Hangar Units = 136,000 square feet; Site = 9.5 acres

» Common Hangars (FBO/SASO/Business Aircraft Owners)
= Existing (2018): 12 Aircraft; 2 Hangar Units = 76,300 square feet; Site = 5.2 acres
= Recommended (2038): 16 Aircraft; 4 to 5 Hangar Units = 137,800 square feet; Site = 9.0 acres

General Aviation Apron (Westside):

4 Existing (2018): 505,000 square feet; 54 parking/tie-down spaces
» Recommended (2038): 565,000 square feet; 60 parking/tie-down spaces

General Aviation Apron (Eastside):

4 Existing (2018): 276,500 square feet; 8 marked parking/tie-down spaces (including tenant-only use)

» Recommended (2038): 276,500 square feet; 8 marked parking/tie-down spaces (including tenant-only
use)

Airport Administration and Operations Building

A replacement building that is 2,500 to 3,000 square feet is recommended and should include office space,
a conference room, and storage space. It is also recommended that the future Airport Administration
Building be constructed as a centralized Airport Operation Building (AOB) and be combined with the
maintenance and equipment storage building as part of a single structure. The preferred alternative location
for the AOB is in the northwest corner of the FBO parking area with fence and gate realignment providing
operations and maintenance vehicles direct access to the apron and taxiway system.

NON-AERONAUTICAL DEVELOPMENT

Airport Business Park

Approximately 14.8 acres of LMT property are currently reserved for non-aeronautical development. This
area is designated as the Airport Business Park and is located west of Arnold Avenue. Access roads have
not been constructed and layouts are dependent upon the facility needs of prospective leaseholders.
Utilities and other supporting infrastructure are stubbed in for connection to facilities when they are built.
Approximately 4 acres of the easterly portion of the Airport Business Park are needed for aeronautical
development to meet forecasted GA hangar demand.
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DEVELOPMENT CONSIDERATIONS

Using the identified facility deficiencies and proposed improvements, development alternatives were
prepared that focused on long-term solutions and remedies. The process of defining and evaluating
alternatives is iterative, beginning with a comprehensive range of unconstrained possibilities that are
evaluated against screening criteria to assess operational, environmental, and financial constraints. The
alternatives are further refined based on LMT strategic development goals, implementation feasibility, and
collaboration with LMT stakeholders.

The selection of preferred development alternatives at LMT is guided by the strategic development goals
established by the City of Klamath Falls. The development goals recognize LMT’s unique structure as a
civilian airport with military operations through an Airport Joint Use Agreement (AJUA). The AJUA provides
the mechanism for the Oregon ANG to reimburse LMT for expenses associated with maintaining shared
airport facilities including the runway and taxiway system.

The shared facilities necessitate a coordinated effort between LMT, the Oregon ANG, and the FAA for
future facility improvements. The strategic development goals include:

P LMT facility improvements will be designed in accordance with FAA design standards while preserving
operational efficiency for military missions and LMT users.

4 Facility improvements initiated by the Oregon ANG or documented in its development plans (e.g.,
Oregon ANG Instillation Development Plan) will be coordinated with the City and reflected on the LMT
ALP where prudent.

4 City investment in LMT facility improvements will be made pragmatically with a focus on safety and
level of service enhancements.

P LMT facility improvements will consider and minimize impacts to the environment and community.

P LMT facility improvements will support LMT’s regional role as an economic development generator
(jobs, tourism, business development).

DEVELOPMENT RECOMMENDATIONS

Following a careful examination of several alternatives, a recommended development plan was determined
and is outlined below. Figure E-1 presents LMT’s recommended conceptual development plan.

Runway 14/32 Improvements

Provide blast pads of 200 feet in length and 200 feet in width at each runway end.
Provide 25-foot shoulders on each side of the runway.
Relocate outboard in-pavement threshold lights to be within the width of the runway.

vV v vV Vv

Relocate Brett Way, perimeter road, and perimeter fence to provide standard 1,000-foot Runway 14
ROFA length.
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>

>

Install ILS components (GS antenna, localizer antenna, and MALSR) providing a precision instrument
approach to Runway 14 with visibility minimums not less than ¥%-mile.

Replace VASI with PAPI to Runway 32.

Runway 7/25 (Future Runway 8/26) Improvements

vV v vV vV Vv

Change runway numbering from 7 and 25 to 8 and 26 due to precession of the earth’s magnetic field.
Reduce runway length to 5,000 feet and width to 75 feet.

Provide blast pads of 150 feet in length and 95 feet in width.

Install PAPI and REILs at Runway 7 end.

Re-mark runway holding positions to 200 feet from runway centerline.

Taxiway Improvements

>

vV v v Vv

Close Taxiway C and a portion of Taxiway A and provide new perpendicular Taxiway D1 to Runway 14
end meeting TDG 5 design standards.

Remove Taxiway E between Taxiway D and Runway 14/32 and replace with perpendicular Taxiway
G1 meeting TDG 5 design criteria and aligning with the Taxiway B3 intersection.

Extend Taxiway G from existing Taxiway E to intersection with Taxiway D meeting TDG 5 design
criteria.

Increase the width of Taxiway F between Taxiway D and Runway 14/32 from 50 feet to 75 feet to
accommodate the military standard for regular use by F-15s.

Reduce the width of Taxiway F east of Runway 14/32 from 50 feet to 35 feet.
Reconfigure Taxiway D at the Runway 7 threshold to create a new Taxiway F1.
Provide new Taxiway F2 connection to the future relocated Runway 25 end.

Realign Taxiway H to minimize runway incursion.

Landside Improvements

D Airport Entrance Road - The preferred road alignment is Option A, which provides a new west/east
road segment from Washburn Way to Altamont Drive. The north/south road segment would connect to
Joe Wright Road via Swan Court through the City Industrial Park.

P Brett Way Realignment - The Runway 32 OFA length is limited to approximately 715 feet by a portion
of Brett Way, the airfield perimeter road, and the perimeter fence. Realignment of Brett Way, as well
as the perimeter road and fence, is the preferred long-term option of providing the standard OFA length.
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FINANCIAL IMPLEMENTATION

The long-term financial implementation program for LMT is intended to establish a strategy to fund airport
improvement and maximize the potential to receive federal grant funds while also establishing a financially
prudent plan for improvement funding at the local level. Potential improvements necessary to accommodate
LMT’s future needs are divided into three phases: Phase | (1-5 years), Phase Il (6-10 years), and Phase llI
(11-20 years). The planning level cost estimates for the three development phases are provided in Table
E-3. Figure E-1 illustrates the Airside, Landside, and Non-aeronautical development concepts for LMT.

Table E-3: Funding Plan

Total Cost? FAA AIP Participation? Local Participation3

Total Phase | (2021-2025) $ 19,907,200 $ 18,663,000 $ 1,244,200

Total Phase 1l (2026-2030) $ 24,865,700 $ 23,311,700 $ 1,554,000

Total Phase Il (2031-2040) $51,918,300 $ 48,673,300 $ 3,245,000

GRAND TOTAL (2021-2040) $ 96,691,200 $ 90,648,000 $ 6,043,200
Notes:

! Cost estimates are based on 2020 data, are intended for planning purposes only, and do not reflect a detailed engineering evaluation.
Cost estimates are escalated at a three percent annual inflation rate.

2 FAA Airport Improvement Program (AIP) funding participation (up to 93.75 percent of total cost). Includes FAA Non-Primary
Entitlement ($150,000 annually) and Discretionary grants (a request but not a guarantee to be received).

% Local match requirements (6.25 percent of total cost) from current revenues, cash reserves, bonds, and other sources. Can include
private monies, funding from revenue bonds, or special tax assessments.
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CHAPTER E : EXECUTIVE SUMMARY

SUMMARY

The development plan for LMT calls for the retention of the basic runway layout as it presently exists with
programmed improvements to maximize the efficient and safe aircraft operational activity and to provide
adequate areas for future landside facilities. Providing a flexible and realistic development plan and program
for future airport growth is the overall objective of this Master Plan Update. Although this Master Plan
Update identifies the potential facilities required to meet the forecast demand, only those projects that are
needed by actual demand will be proposed for construction. Each year, LMT and FAA staff reevaluate the
proposed 5-year CIP to prioritize upcoming projects. If actual demand does not materialize as anticipated,
some of the projects will need to be revised, delayed, or potentially eliminated.
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Chapter 1

Inventory

INTRODUCTION

This Inventory Chapter summarizes airport facilities, services, and existing conditions at Crater Lake —
Klamath Regional Airport (LMT). This information is used to establish the basis for analyses and
recommendations documented throughout the Master Plan. Inventory data was collected from LMT
records, FAA published data, and interviews conducted as part of on-site visits to verify the status and
condition of LMT facilities.

This Inventory Chapter includes:
4 Airport Overview
Airport Profile
Airfield and Airspace
Landside Facilities
Airport Support and Tenant Facilities
Meteorological Conditions
Community Profile

Environmental Overview

A A A A A A A A 4

Inventory Chapter Summary

AIRPORT OVERVIEW

LOCATION

Figure 1-1 depicts LMT location and vicinity. The City of Klamath Falls is in south-central Oregon, 15 miles
north of the Oregon/California border. The City of Klamath Falls is the Klamath County seat and the
commerce center for the Klamath Basin Region of south-central Oregon and north-central California. LMT
is in south-central Klamath County, five miles south of downtown Klamath Falls.
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CHAPTER 1 : INVENTORY

U.S. Route 97 (Dalles-California Highway), State Highway 140 (Southside Expressway) and County
Highway 875A (Washburn Way) are the major thoroughfares providing access to LMT. State Highway 39
(Klamath Falls-Malin Highway) flanks LMT on the east side. LMT is bounded on the north by the Southside
Expressway, on the east by Homedale Road and the Burlington Northern Santa Fe Railroad (BNSF), on
the west by the Union Pacific Railroad (UP) and to the south by the Lost River Diversion Channel.

Figure 1-1: LMT Vicinity and Location
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CHAPTER 1 : INVENTORY

GOVERNANCE

The City of Klamath Falls owns the Crater Lake — Klamath Regional Airport and administers sponsorship
in accordance with Federal Aviation Administration (FAA) grant obligations. The City’s airport administration
includes an Airport Director responsible for overall management, in addition to a Business Manager and
Operations Manager, with supporting maintenance/operations personnel. The Airport Director reports to
the City Manager, who in turn reports to the City Council. LMT is its own department under the City of
Klamath Falls.

HISTORY

In November 1928, Klamath voters approved a measure allowing the City to sell $50,000 in bonds to fund
the construction of an airport. LMT was developed in 1930 as a municipal airport with the construction of
gravel runways. Services consisted of a single fixed base operator (FBO) that provided fuel to local pilots.
In 1942, the U.S. Navy selected LMT as the site for a Naval Air Station. The Navy expanded the facility,
including the construction of three paved runways. In 1946, at the end of World War I, the Naval base
closed, and a portion of the airport facility was returned to the City of Klamath Falls under reversion as a
municipal airport. The remaining land was turned over to the United States Department of the Interior,
Bureau of Reclamation (USBR) for administrative offices and storage. In 1947, United Airlines became the
first air carrier to provided scheduled passenger service.

In 1954, the USBR lands and a portion of the City’s property interests were transferred to the United States
Air Force (USAF) for a new Fighter Interceptor Complex. The USAF operated the base from 1954 to 1971.
By 1956, Runway 14/32 was extended to 10,301 feet and widened to 150 feet, along with new taxiway
systems and ramp areas. The airline passenger terminal building was completed in 1959.

In 1971, the Oregon Air National Guard (Oregon ANG) began its presence at LMT with the establishment
of the 104t Tactical Control Squadron. The Oregon ANG assumed responsibility for Air Defense Alert from
the US Air Force in 1981. The alert sovereignty ceased at LMT in 1994, with the remaining alert detachment
transferred to the Oregon ANG. The Oregon ANG 173d Fighter Wing, which is a reserve component of the
USAF, was activated at LMT in 1996. LMT serves as the only F-15 training facility in the United States. In
2002, the US Forest Service established the Klamath Air Tanker Base (KATB) on the northeast side of LMT
to support regional aerial firefighting. The new KATB replaces the original facility constructed in the 1990s
on the northwest side of LMT.

Over the years, LMT has evolved to support commercial and general aviation users, based operators, and
military tactical functions under the national air defense system.
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AIRPORT PROFILE

FACILITY CLASSIFICATIONS

Table 1-1 summarizes LMT service and facility classifications. LMT accommodates commercial, general
aviation, and military aviation activity. LMT is classified as a primary commercial service (non-hub) facility
in the most recent version of the National Plan of Integrated Airport Systems (NPIAS) by the FAA and a
commercial service airport by the Oregon Department of Aviation (ODA). It is certified under FAA Part 139
to serve scheduled transport aircraft with 30-plus passenger seats although no scheduled air carrier service
has been provided since 2017 and LMT is operated as general aviation airport. Although not formally a
joint-use or shared-use facility, LMT operates under unique arrangements with respect to accommodating
civilian and military facilities and aeronautical activities.

The City of Klamath Falls has a formal Airport Joint Use Agreement (AJUA) with the United States of
America and the State of Oregon. The agreement provides for the delineation of responsibility for operation
and maintenance of the flying facilities jointly used in common with others at LMT, and establishes the Air
Force’s reasonable share, proportional to such use, of the cost of operating and maintaining such jointly
used flying facilities.

Table 1-1: LMT Facility Services

Ownership Classifications

Airport Sponsor (Owner) City of Klamath Falls, Oregon
1,251+ Acres (Fee Ownership); 60-Acre Offsite Wetland

Airport Property Mitigation Site

FAA NPIAS Airport Classification Primary Commercial Service (Non-Hub), Site Number: 19481
FAA Part 139 Certification / ARFF Index Part 139 Class Il (Certified May 1973) / FAA ARFF Index A
State of Oregon Airport Category Category 1 (Commercial Service)

Facilities

Airport Traffic Control Tower (ATCT) Level 1 Contract Tower

VORTAC (High Levell), ILS, RNAV (GPS), Green/White
Beacon

Automated Surface Weather Observation Service (ASOS)

Runway Visual Range (RVR)

On-Airport Navigational Aids

Weather Observational Aids

Remote Communications Outlet (RCO — Mc Minnville Radio)
Radar Approach Control — RAPCON (Inactive Facility Status)

Aeronautical Communications

Note: See Glossary for definitions and acronyms.
Sources: FAA publications and airport records, August 2018.
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AERONAUTICAL ACTIVITY

LMT, based on FAA aircraft operational records, is the 9t
busiest airport in the State of Oregon. In 2017/2018, LMT
recorded 48,500 total annual aircraft operations (31,600
civilian and 16,900 military) and 117 total based aircraft (85
civilian and 32 military).

Approximately 90 percent of the civilian traffic is fixed-wing

CHAPTER 1 : INVENTORY

Aircraft Operation: The number of aircraft
takeoffs and landings, classified as local for
aircraft operating from the same airport and
itinerant for aircraft operating to or from a
different airport.

Based Aircraft: Aircraft stored in hangars

or on tie-downs as part of a rental or lease
agreement; excludes temporary visiting
aircraft or aircraft registered at another
airport.

aircraft, and 10 percent helicopter. This 2017/2018 operational
data is consistent with LMT historical activity levels recorded
since 1995 and serves as the current-year activity baseline of
civilian and military activity for the Master Plan. The following

Historical Airline Service Schedule:
Horizon: 1979 — 2008

United: 2008 — 2014

PenAir: 2016 — 2017

*Other air carriers provided services in 1980s and
1990s.

documents LMT activity by major civilian and military user:

Commercial Activity (Civilian)

Airline Activity

Scheduled airline service was most recently provided by Horizon (Q-200 aircraft), United Express (EMB-
Brasilia 120 aircraft), and PenAir (Saab 340 aircraft), operating 30 to 37-seat twin turboprop aircraft, with
daily service to Portland International Airport (PDX). Since 2000, annual enplanements consistently ranged
between 9,000 and 30,000 passengers, and 2,500 to 3,500 annual aircraft operations. The LMT airline
passenger catchment area extends from Southern Oregon to Northern California, including Klamath, Lake,
and the northern portions of Siskiyou and Modoc Counties. This catchment area has 82,000 residents and
generates around 153,000 annual inbound and outbound market passengers. Scheduled airline service
was discontinued at LMT in 2017 due to air carrier bankruptcy; however, the City is aggressively pursuing
replacement airline service to a west coast destination.

Air Cargo Activity

FedEx (operated by Empire) and UPS (operated by Ameriflight) provide scheduled air cargo flights using
single and twin-turboprop aircraft. Occasionally, independent air cargo operators provide courier and freight
service for specialized cargo transports. In 2017/2018, air cargo flights totaled 1,000 aircraft operations and
1.5 million total pounds of inbound and outbound cargo (freight, packages, mail).

General Aviation Activity (Civilian)

Fixed Base Operator (FBO) and Based Aircraft Pilot Tenants: The Fixed Base Operator (FBO) and aircraft
pilots account for nearly 9,000 annual operations and 75 based aircraft. The FBO provides pilot and aircraft
services, including fuel (Jet-A and 100LL Avgas), on-demand passenger charter, emergency air
ambulance, aircraft/powerplant maintenance repair for piston and turbine aircraft, hangar storage, and
aircraft tie-down parking.
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US Forest Service (USFS) Activity

In 2017, the US Forest Service Klamath Air Tanker Base (KATB) supported 37 different air tanker aircraft;
these tankers flew nearly 220 flights. The primary users are the USFS Regions 5 and 6 (covering
Washington, Oregon, and northern California), the Oregon Department of Forestry (ODF), the Bureau of
Land Management (BLM), and the California Department of Forestry and Protection (CalFire). During the
fire season, which typically extends from June to October, the KATB accommodates USFS-operated and
contract aircraft, along with various permanent and part-time support personnel. The KATB bases one Aero
Commander (2-engine turboprop) at LMT. The largest USFS air tanker transport aircraft operating at LMT
are the Lockheed C-130Q Hercules (4-engine turboprop) and the Bae Avro RJ-85 (4-engine jet). The USFS
has expressed interest in accommodating the DC-10-30 transport (4-engine heavy jet) at LMT.

Agricultural Spray Activity

The agricultural spray operators use specialized single-engine turbo-prop aircraft equipped with field-
spraying applicators. The ag-spray operators base two aircraft at LMT and conduct 900 annual operations.

General Aviation Flight Training

Civilian flight school training is provided by Pelican Aviation and Precision Aviation, with a combined 7
based flight training aircraft (6 fixed-wing and 1 helicopter) and 16,000 annual aircraft operations. Pelican
Aviation provides fixed-wing pilot instruction and training. Precision Aviation offers helicopter and fixed-wing
pilot instruction and an accredited flight training program affiliated with the Klamath Community College.

Military Activity
Oregon Air National Guard Activity

The Oregon Air National Guard (Oregon ANG) 173d Fighter Wing operates 32 based F-15 C/D tactical
fighter jets that average 16,000 to 20,000 annual aircraft operations. The Oregon ANG typically schedules
two daily aircraft training exercises Monday through Friday, normally between 9:00 am and 11:00 am
(involving 12 aircraft) and 1:00 pm and 3:00 pm (involving 8 aircraft). Weekend exercises typically occur
once to twice per month. Night training exercises are conducted once to twice a month.

Other Military Activity

Military flights also entail aircraft support and combat training exercises, including the Sentry Eagle event
which generally occurs biannually involving 50 fighter and transport military aircraft. Other military activities
include the Adversary Air Squadron (ADAIR), a private contract arrangement involving Alca fighter jets
which conduct oppositional combat force training with the Oregon ANG F-15s and are expected to conduct
2,500 to 5,000 annual operations at LMT. Combined, the other military aircraft activity accounts for 1,350
annual fixed-wing and helicopter operations (excluding ADAIR which is counted as civilian).
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AIRFIELD AND AIRSPACE

This section summarizes LMT facility assets and infrastructure
conditions. The airfield facilities include the runway, taxiway, and
navigational systems directly used to support aeronautical
activities. Figure 1-2 depicts the airfield facilities and runway
configuration.

Airside: Facilities that are accessible
to aircraft, such as runways and
taxiways.

PROPERTY INTERESTS

The LMT property is owned in fee by the City of Klamath Falls and totals approximately 1,251 acres. The
LMT property also includes an additional 60-acre offsite wetland mitigation area located along Lake
Ewauna. As follows, portions of the 1,251-acre LMT property are controlled under various civilian and
military joint use agreements and subordinated lease and easement arrangements.

P 325 Acrest (26 percent) = City-Airport Property (Landside Civilian Areas)
P 525 Acrest (42 percent) = Joint Use Property between City and Military (Airfield Areas)
P 400 Acrest (32 percent) = Military Use Property (313 Acres Oregon ANG Leased)
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Figure 1-2: Existing Airport Layout and Facilities

Graphic Scale in Feet
Source: GIS Mapping with LMT Airport Data and FAA Published 5010 and Airport/Facility Directory Information.
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CHAPTER 1 : INVENTORY

AIRFIELD

Runway System

Table 1-2 summarizes the runway infrastructure, facilities, visual navigation aids, and equipment by runway
end. The airfield has two runways that intersect at midfield. The primary Runway 14/32 is 10,302’ x 150’
and has precision instrument capabilities, paved overruns, and arresting gear equipment for military aircraft
use. Runway 14/32 is the second longest runway in Oregon. The crosswind Runway 7/25 is 5,258’ x 100’,
with displaced landing thresholds and is FAA-programmed as a future non-precision instrument runway.
Nearly 85 percent of the aircraft traffic uses runway 14/32 and 15 percent uses Runway 7/25. Runway 14
is the designated calm runway end for civilian and military traffic during light wind conditions. Runway 7/25
is not typically used by the Oregon ANG.

Taxiway System

The taxiway system consists of 12 named taxiway segments totaling 25,700 linear feet. The taxiways are
named A, B, B1, B2, B3, C, D, E, F, G, H, and K. All taxiways are within the air traffic control movement
area. Most of the taxiways are 75 feet wide. Taxiway F is 75 feet wide between Runway 14/32 and Taxiway
G. Between Taxiway G and Taxiway D, Taxiway F is 50 feet wide. Between Runway 14/32 and Runway
End 25, Taxiway F is 50 feet wide. Taxiway H is 35 feet wide. The taxiway system supports civilian and
military taxiing and maneuvering, except for a 2,000-linear foot section of Taxiway D which bypasses the
Oregon ANG aircraft ramp. The section of Taxiway D that is adjacent to the Oregon ANG apron is restricted
to military use only and is considered a taxilane. Table 1-3 summarizes the taxiway system infrastructure
and equipment capabilities

ECl PCR

Pavement Condition 100
GOOD

Pavement maintenance is a significant LMT capital investment. A Pavement = SATISFACTORY
Evaluation/Maintenance Management Program was conducted in 2016 and 70:- FAIR
identified the existing and project Pavement Condition Index (PCI). The PCI 55 POOR
is a visual pavement inspection method for recording pavement surface 40
distress types, calculating severity levels, and identifying pavement 25 VERY POOR
improvement methods. The PCI rates pavements in numerical and color- o SERIOUS
code indexes to correspond with the severity of pavement distresses (see :- FAILED
PCI color scale; 100=excellent to O=failed), and types of pavement repairs 0
anticipated.

The following delineates PCI per pavement systems:

P Runway 14/32 and 7/25 Systems
= 2.85 million square feet (65 acres: 52 percent of total pavement area)
= 2016 PCI Condition: Good to Fair

4 Taxiway System
= 1.77 million square feet (41 acres: 33 percent of total pavement area)
= 2016 PCI Condition: Fair to Very Poor
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P Apron/Ramp Systems
= 810,000 million square feet (19 acres: 15 percent of total pavement area)
= 2016 PCI Condition: Fair

The following shows the PCI rating as a percent of the total pavement area (excluding military exclusive
use pavements).

P LMT Pavement Area = 5.4 million square feet (125 acres)
= Good = 38 percent
= Satisfactory to Fair = 45 percent
= Poor to Failed = 17 percent

Table 1-2:  Airfield Systems

RUNWAY SYSTEM

Runway 14/32 Runway 7/25

Runway End 14 Runway End 32 Runway End 7 Runway End 25

Facility Component

Runway Type Primary Crosswind
Runway Length x Width 10,302' x 150’ 5,258' x 100"
Runway Shoulder Width (Per Side) 20' (Paved) None
175,000 (Dual Gear - DWG 17,500 (Single Gear - S
x:;‘::’&::z‘gg‘r%;;o Lbs.) 315,000 (DuaI(Tandem Gear - D':'WG} 50,000 (éualgeear : ch)s)
PCN41F/AIXIT PCN19F/B/Y/U

Pavement Surface Course Asphalt-Concrete (Grooved) Asphalt
Pavement Markings Precision Basic-Visual
Paved Runway Blast Pad (W x L) 150' x 200' 150' x 200 None None
Paved Runway Stopway (W x L) 150" x 1,002 150" x 1,000 100" x 475" None
Arresting Gear (Military Use Only) Yes Yes None None
Runway Displaced Threshold None 306" 512'
Land and Hold Short (LASHO) None None
In-Line Taxiway None None
Distance Remaining Signs Yes Yes
Runway Edge Lights High Intensity (HIRL) Medium Intensity (MIRL)
Runway Lighting Aids PAPI-4L VASI-4L None PAPI-4L, REIL
Runway Approcah Lighting MALS-F MALS-R None
Runway Visibility Range (RVR) None Yes None
Runway Instrument Approaches VORI’:J%\I(AE I\L/(S)RR;SI\AA\IQ Visual Visual

3/4-Mile / 600" 1/2-Mile / 200’ None None
Approach Minimums (Lowest)

(A,B,C,D) (A,B,C,D,E) None None

Note: See Glossary for Definitions and Acronyms.

Note: FAA developing feasibility for Runway 14 precision ILS procedure.

Note: Paved stopways and blast pads are not useable runway for takeoff and landing purposes.
Note: Arresting gear provides emergency aircraft stopping distance (not used for civilian purposes).
Source: Pavement strength data obtained from FAA Form 5010-1.
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Table 1-3:  Taxiway System

TAXIWAY SYSTEM (DESIGNATIONS)

Taxiway Segment

Type Entrance/Connector Partial Parallel Entrance/Connector Connector

Dimension (Length x Width) 530'x 75' 2,200' x75' 300'x 75' 300'x 75'

Taxiway Design Group (TDG) 5 5 5 5

Paved Shoulder Width 50' (One Side) 30 30' (One Side) 30

Pavement Surface Course Asphalt Asphalt Asphalt Asphalt

Edge Lighting Medium (MITL) Medium (MITL) Medium (MITL) Medium (MITL)

Pavement Classification (FCN) 39 37 37 2l

Runway-Taxiway Separation - 400" - -

Runway Hold Short Line 290' Not Applicable 290' 290'

Taxiway Signs Yes Yes Yes Yes

Use: Civilian / Military Civilian Section Civilian and Military | Civilian and Military | Civilian and Military
Taxiway Segment \ B3 | c | D(NorthEnd) | D (South End)

Type Exit/Connector Entrance/Connector Conector Entrance/Conector

Dimension (Length x Width) 300'x 75' 535'x 75' 2,050'x 75' 550'x 75'

Taxiway Design Group (TDG) 5 5 5 5

Paved Shoulder Width 30 50' 40'to 50' (One Side) None

Pavement Surface Course Asphalt Asphalt/Concrete Asphalt Asphalt

Edge Lighting Medium (MITL) Medium (MITL) Medium (MITL) Medium (MITL)

Pavement Classification (FCN) =i 43 39 39

Runway-Taxiway Separation - - - -

Runway Hold Short Line 290" 290" None 260'

Taxiway Signs Yes Yes Yes Yes

Use: Civilian / Military Civilian and Military | Civilian and Military | Civilian and Military | Civilian and Military
Taxiway Segment | E F | G | K

Type Exit/Connector Full Parallel Partial Parallel Exit

Dimension (Length x Width) 1,300"x 75' 5,450' x 50'/75' 8,870'x 75 680'x 75'

Taxiway Design Group (TDG) 5 37475 5 5

Paved Shoulder Width 20' None 10 (Varies) 20'

Pavement Surface Course Asphalt Asphalt Asphalt/Concrete Asphalt

Edge Lighting Medium (MITL) Medium (MITL) Medium (MITL) Medium (MITL)

Pavement Classification (FCN) 39 13 39 39

Runway-Taxiway Separation N/A 525' 785' N/A

Runway Hold Short Line 365' 240' to 260' 285' to 290" 290'

Taxiway Signs Yes Yes Yes Yes

Use: Civilian / Military Civilian and Military | Civilian and Military | Civilian and Military | Civilian and Military

Note: Table does not include taxiway and taxilane systems used for military exclusive-use or agricultural operators (Taxiway H).
Note: Taxiway segment lengths determined from LMT ALP drawing.
Source: Pavement strength estimated from 2016 LMT Pavement Evaluation/Maintenance Management Plan.
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AIRSPACE AND AIRPORT TRAFFIC CONTROL
Airspace

Figure 1-3 shows the aeronautical chart for the surrounding LMT airspace and navigational system. The
airspace surrounding LMT is Class D, Class E, and Class G, which have different pilot communication,
entry, and aircraft separation requirements. Multiple Military Operating Areas (MOAS) are established east
and southeast of LMT; these are designated airspace boundaries used to contain military aircraft exercises.

Navigational Aid Stations

The following are the primary navigational aids located at LMT:
» VORTAC Station
D Instrument Landing System (ILS) — Runway 32

The LMT VORTAC Station is southeast of the intersection of Runways 14/32 and 7/25; it provides multiple
high and low-level airway routes for civilian and military use, Distance Measuring Equipment (DME)
capabilities, and supports instrument approach and missed approach procedures. The LMT VORTAC
involves a 1,000-foot and 1,200-foot buffer radius to protect encroachment from various structures. As
confirmed by the FAA Minimal Operational Network (MON), the LMT VORTAC is not programmed to be
phased out.

Airport Traffic Control Services

The Airport Traffic Control Tower (ATCT) controls radio communications and directs civilian and military
traffic within a 5.4-mile radius of the airfield and 2,500 feet above LMT. During ATCT operating hours the
airspace is Class D (tower communication) and reverts to Class E (pilot self-advisories) during non-
operating ATCT hours. The Radar Approach Control (RAPCON) facility, which provides traffic advisories
and sequencing services to aircraft operating within 30 miles of the airfield, is inactive; but expected by the
Oregon ANG to become operational in the near future.

"
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Figure 1-3: Airspace Structure
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Airspace Traffic Patterns

The LMT traffic pattern altitude is 4,900 feet mean sea level for light piston/turbine aircraft and 5,400 feet
mean sea level for heavy turbine aircraft. Nearly 80 percent of the military traffic arrivals and departures
are to the east and southeast. The Oregon ANG has internal, unpublished procedures for noise mitigation
over populated areas, requiring aircraft to climb steeper and turn early when departing Runway 32. Runway
14, due to proximity to the landside terminal areas, is the designated runway end for civilian and military
traffic during calm wind conditions. Runway 7/25 is used predominately for flight training and agricultural-
spray operations, but not typically used by the Oregon ANG.

INSTRUMENT APPROACH PROCEDURES

Table 1-4 identifies the instrument approach procedures by
type, allowable FAA aircraft categories, lowest approach
minimums, and civilian/military operator use. Approach Minimums: The lowest forward
visibility or descent altitude when executing
LMT has 8 instrument approach procedures (5 civilian and 3 | an instrument procedure.

military exclusive use). The military aircraft are installed with
ultra-high frequency navigation to support dedicated
instrument approach procedures.

Precision: Provides horizontal and vertical
instrument approach guidance.

o ) Non-Precision: Provides only horizontal
The Runway 32 end has a precision Instrument Landing | instrument approach guidance.

System (ILS) which provides the lowest approach minimums.
LMT has published instrument departure procedures for | Visual: No published instrument approach
Runways 14 and 32 with radar services required and specific | procedure to the airport or runway end.

aircraft performance climb gradient requirements to maintain
obstacle clearance and communications during instrument

conditions.
=
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Table 1-4:  Instrument Approach Procedures
Instrument Procedure FAA Aircraft Minimur_n M\:r:lsl:':lll:tr:s Military
Procedure Type Categories De?'(::::tt ::;I:;‘de (Statute Mile g:;
and RVR)
RNAV (GPS)-LPV Non-Precision AB.CD 544’ 3/4-Mile No
14 VOR/DME Non-Precision A,B,C.D,E 769' 3/4-Mile No
HI-TACAN Non-Precision C.D.E 769' (800" 2-Miles Yes
ILS Undergoing FAA Feasibility TBD
ILS Precision AB,C,D 200 1800 zl:t(/)g (RF\E)'?HUD) No
VOR/DME Non-Precision A,B,.C.D,E 465' 2400 RVR No
32 RNAV (GPS)-LPV Non-Precision AB.CD 292 2400 RVR No
HI-ILS Precision CDE 200' (200" 1/2-Mile (2400 RVR) Yes
HI-TACAN Non-Precision CDE 445' (500" 4500 RVR Yes

Note: See Glossary for Definitions and Acronyms.
Note: FAA conducting Runway 14 precision ILS feasibility to determine military and civilian functionality.
Source: FAA published procedures obtained 08-2018 | FAA instrument procedure website.

LANDSIDE FACILITIES

LMT civilian landside facilities, used to support commercial and | Landside: Facilities that support airside
general aviation, are located on the west and east portion of the | operations, but are not part of the
airfield. Combined, the civilian landside occupies 70 acres and | aircraft movement area,

contains 33 aircraft hangar buildings totaling nearly 193,000 | terminal buildings, hangars, aprons,
access roads. and parkina facilities.

square feet and offering 57 hangar spaces.

such as

Figure 1-4 identifies the west side civilian landside area, which occupies 40 acres and includes support
facilities for commercial and general aviation operators (buildings, ramps, hangars, auto parking, aircraft
wash rack, rental car wash facility and fuel storage). Figure 1-5 identifies the eastside civilian landside
area, which occupies 30 acres and includes support facilities for general aviation hangar tenants and the

US Forest Service (buildings, ramps, hangars, auto parking, and fuel storage).
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Figure 1-4: Westside Civilian Landside Area
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Figure 1-5: Eastside Civilian Landside Area
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AIRLINE TERMINAL AREA

The airline terminal complex (building, aircraft ramp, and auto parking/circulation) occupies six acres and
is located south of the fixed base operator hangar and north of the Oregon ANG ramp.

Airline Passenger Terminal Building

Constructed in 1959, the two-story passenger terminal building is 15,107 total square feet (11,300 first floor
and 3,807 second floor), built from glue laminated-timber exterior and masonry bearing walls with internal
steel support columns. The lower floor includes passenger processing areas for airline, security, and leased
tenant spaces. A restaurant is on the second floor and rental car facilities are downstairs. The building has
one passenger departure lounge and two walk-out gates. The terminal building interior was renovated in
2002 to address security requirements resulting from the September 11, 2001 terrorist attacks. The building
is in good structural and mechanical condition.

Airline Aircraft Apron

The airline ramp area is approximately 90,000 square feet with two marked aircraft parking positions to
accommodate regional turboprops or small regional jets. A physical and electronic barrier separates the
airline ramp from the Oregon ANG ramp. The ramp also provides parking access and maneuvering areas
for airline ground support equipment.

Airline Vehicle Parking and Access Circulation

The airline terminal building is accessed from the west via Joe Wright Road and Airport Way and from the
north via Summers Lane, Brett Way and Altamont Drive. The connection with Joe Wright Road was
realigned in 1997. Both airport entrance routes require railroad crossings. The west access via the South
Side Bypass results in crossing the Union Pacific Railroad tracks two times. The north access results in
crossing the Burlington Northern Santa Fe Railroad track once.

From the 1,500-foot single-lane, one-way terminal-loop road, vehicles can access the three-lane terminal
building curbside or park in the short or long-term parking lots. The rental car parking spaces are within the
public parking lot. This route also provides gated vehicle access to the airline ramp and FBO hangar. The
main terminal building parking lot provides 250 parking spaces; an additional parking lot was constructed
in 2002 to provide 190 overflow parking spaces.

GENERAL AVIATION FACILITIES

The general aviation apron totals 781,500 square feet with 62 marked fixed-wing aircraft parking tie-down
positions. Certain ramp areas are tenant leased, and not available for public parking. The marked parking
positions are not distinguished for fixed wing or helicopter aircraft types.

"
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Apron: West Side Ramp Areas

The westside general aviation ramp totals 505,000 contiguous square feet, with four separate aircraft ramp
areas and 54 marked aircraft parking tie-down positions.

P South FBO = 165,000 SF | 40 parking positions (includes tenant leased area)

4 Cargo/FBO = 130,000 SF | 10 parking positions (includes tenant leased area)

» North FBO = 100,000 SF | No marked (used for overflow and large aircraft parking)
P West SASO = 65,000 SF | No marked positions (tenant use)

4 SASO/Flight School = 45,000 SF | 4 marked parking positions (tenant use)

Apron: East Side Ramp Areas

The eastside general aviation ramp is comprised of four parking ramp areas totaling 276,500 square feet
and 8 marked parking tie-down positions.

P NE GA Tiedown Area = 45,000 SF | 3 marked parking positions

P NE Aviation Ramp = 136,500 SF | Large parking ramp with no marked positions
P US Forest Service = 60,000 SF | 3 marked parking positions (tenant use area)
4 Ag Spray = 35,000 SF | 2 marked parking positions (tenant use area)

AIRPORT SUPPORT AND TENANT FACILITIES

The following section describes aeronautical facilities | riyoq Base Operator (FBO): Provides
supporting tenant operations (FBO and SASO) and airport | fyll-service pilot and aircraft aeronautical
support. The Oregon ANG, as a significant operational tenant | support and amenities.

operating under an Airport Joint Use Agreement (AJUA) with
the City of Klamath Falls, contributes in supporting both military | Specialized Aviation Service Operators
and civilian aeronautical services, including the ATCT, Airport | (SASO):  Provides unique, or single-
Rescue and Firefighting (ARFF), and airfield maintenance and | SETVIce aviation support or provisions.
snow removal.

ADMINISTRATION BUILDING

The single-level LMT administrative office building (1,680 square feet) is located northeast of the
intersection of Arnold Avenue and Airport Way. Vehicle parking is provided in a single row of ten spaces
on the east side of Arnold Avenue. The building, which was converted from a former military storage garage,
is in fair to poor condition.

=
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MAINTENANCE BUILDING

The LMT maintenance building (5,000 square feet) is located along the southern portion of the airline
terminal parking lot. This building has opposing dual entry/exit doorways that do not provide direct access
to the secured airfield area. The building is used to provide covered storage for airport vehicles and
machinery and storage space for parts along with a workshop area. Additional exterior machinery and
equipment parking is provided on the west end of the building. The building is in good condition but provides
limited space for operations and personnel and no space for airfield snow removal equipment.

OREGON ANG FACILITIES

The Oregon ANG 173d Fighter Wing is located on the LMT and has significant tenant facilities and
operations. The Oregon ANG occupies approximately 400 acres and includes approximately 70 Oregon
ANG buildings totaling nearly 500,000 square feet. The Oregon ANG areas include: 1) Command and
Support - Cantonment Area; 2) Munitions Storage; 3) Combat Arms and Training Maintenance Range
(CATM)/Firing Range; and 4) Aircraft Operations/Air Traffic Control Squadron (ATCS). The AJUA specifies
the conditions and amount that Oregon ANG contributes for shared use of LMT property and services. The
AJUA expires on September 30, 2022 and the Oregon ANG lease expires on June 30, 2095. The military
conducts planning for Oregon ANG facility and land use needs, as this LMT Master Plan is not responsible
for planning within Oregon ANG leased areas.

AIRPORT TRAFFIC CONTROL TOWER (ATCT)

The ATCT is located 1,500 feet northeast of the intersection of Runways 14/32 and 7/25, within the air
operations area. The ATCT facilities consist of a tower-shaft and base buildings, vehicle parking, dedicated
access road, and security gate. The ATCT vehicle access connects with Homedale Road via a controlled-
access gate. The ATCT cab floor height is approximately 68 feet above ground (4,154 MSL) and the radio
antennas are located on top of the cab to a maximum height of 95 feet above ground level. The ATCT cab
elevation provides uninterrupted controller line-of-sight to the runway ends, with some line-of-sight
limitations within the Oregon ANG aircraft parking areas. The ATCT is operated by Oregon ANG and staffed
by military and civilian-contract controllers. The ATCT building, constructed in 1999, is in good condition
and sufficiently serves civilian and military traffic.

AIRCRAFT RESCUE AND FIREFIGHTING (ARFF)

A new Oregon ANG Aircraft Rescue and Firefighting (ARFF) station is located along the southside
cantonment area. The replacement ARFF provides 24-hour emergency response, with equipment and
personnel capabilities for meeting FAA ARFF Index A, which is required during civilian scheduled airline
flights operating 30 or more passenger seats. The ARFF facilities provide sufficient operating capabilities
for civilian traffic.

"
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AIR CARGO FACILITIES

Air cargo facilities occupy 2.0 acres and consist of a storage building-hangar, aircraft ramp, and vehicle
parking. FedEx leases a flightline building-hangar (19,000 square feet) for storage and processing. Both
FedEx and UPS access the apron to process cargo directly from the aircraft to the delivery vehicles, and
then sort facility. The air cargo aircraft parking area is about 35,000 square feet, with space to accommodate
two to three parked aircraft, and delivery truck maneuvering space to load and unload cargo directly at the
aircraft parking position.

US FOREST SERVICE FACILITIES

The US Forest Service (USFS) leases approximately 12 acres for the Klamath Airtanker Base (KATB), one
of three USFS large aircraft tanker bases in Oregon. The KATB operates dedicated USFS facilities including
administrative/support buildings, air tanker loading and refueling pads with three large tanker “pull through”
pits, one back-in tanker pad, and retardant storage tanks.

AGRICULTURAL-SPRAY FACILITIES

The agricultural spray facilities occupy 4 acres located at a dedicated staging site south of the Runway 25
end. The spray application facilities include a ramp with two concrete aircraft loading pads, covered storage
awnings, a Jet-A fuel tank, and ancillary storage tank facilities. Vehicle access is provided via secured
access.

GENERAL AVIATION (GA) AIRCRAFT HANGAR FACILITIES

The aircraft hangar storage areas total nearly 193,000 square feet and comprise 33 hangar buildings and
57 separate units. Approximately 80 to 90 percent of the based aircraft are stored in hangars with the
remainder on apron tie-down parking. The hangars consist of common hangars (76,300 square feet = 40
percent) and individual T-hangars/Box hangars (116,300 square feet = 60 percent). The hangar ground
lease area is controlled by LMT, under lease to tenants and private users with hangar ownership and rental
arrangements. The westside hangar area is 17 acres and the eastside hangar area is 3 acres.

AIRCRAFT FUEL FACILITIES

Table 1-5 summarizes the fuel services provided at LMT. The bulk fuel storage for civilian consumption
includes 3 tanks totaling 36,000 gallons: 24,000 gallons for Jet-A (turbine aircraft) and 12,000 gallons for
Avgas (piston aircraft). Fuel is dispensed by FBO truck, as there is no self-fueling available for public use.
The FBO is considering installing self-fueling tanks and facility on the FBO ramp. Century North has
privately owned and operated fuel tanks and delivery systems. The fuel is not available for public use. LMT
has established operational requirements for privately owned, non-public fuel storage and delivery in the
Airport minimum standards, Section 6D.
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Table 1-5:  LMT Fuel Storage and Dispensing Facilities

Fuel Tank Storage
Fuel Operator (Gallons) Fuel Type Tank Type

12,000 Jet-A Aboveground Storage — No Dispensing

12,000 Jet-A Aboveground Storage — No Dispensing

12,000 100LL Avgas Aboveground Storage — No Dispensing
FBO 5,000 Jet-A Fuel Dispensing Truck
Century Aviation 3,000 Jet-A Fuel Dispensing Truck
2,000 Jet-A Fuel Dispensing Truck
1,600 100LL Avgas Fuel Dispensing Truck
1,000 100LL Avgas Fuel Dispensing Truck

Source: LMT Airport (Stormwater Pollution Prevention Plan (SWPPP), Obtained October, 2018.)

WASH RACK FACILITIES

Located east of the air cargo building, a 750 square foot enclosed wash rack functions as a rental car wash
facility. The adjacent concrete ramp inside the secured fence is the designated aircraft wash rack.

METEORLOGICAL CONDITIONS

CLIMATE

Table 1-6 summarizes the climatic weather characteristics for the LMT region. Meteorological conditions
such as winds, temperature, cloud conditions, and precipitation types affect aircraft performance and
influence aeronautical activities.
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Table 1-6 :  Climatic Data Summary
Climate Event Climate Description Value
Mean Annual 47° F
Temperature Mean Month Maximum (Month) 83° F (July)
Extreme High Temperature (Month) 100° F (August)
Mean Annual Rainfall 12.8 Inches
L Annual Rainfall Days More Than 0.10-Inch 86 Days
Precipitation
Annual Mean Snowfall 40.1 Inches
Monthly Maximum Snowfall 38.4 Inches
Visual Flight Rule (VFR) Conditions 89.5% Observations
Instrument Flight Rule (IFR) Conditions 4.1% Observations
Low Instrument Flight Rule (IFR) Conditions 1.6% Observations
Sky Conditions Annual Days with Fog 52 Days
Annual Days with Thunderstorms 14 Days
Prevailing Wind Direction (From) Northwest NW
Average Prevailing Wind Speed (Kts) 6 Knots

Source: National Weather Service (NWS), Climatic Meteorological Summary, Klamath Falls Station (2007-2016).

WIND PATTERNS AND CROSSWIND CONDITIONS

Figure 1-6 plots the prevailing 10-year wind pattern observations for all-weather and instrument wind
conditions. Wind patterns are an important meteorological factor in assessing runway utilization and for
determining runway design requirements in accordance with FAA aircraft category standards. The
prevailing winds and peak-gusts are predominately from the west-northwest. Annually, calm to light winds
(0-11 knots) occur 82 percent of the time, with strong winds (11-20 knots) occurring 15 percent of the time,
and gusty winds (greater than 20 knots) occurring 1 percent of the time.

Table 1-7 lists the percent crosswind components for all-weather, instrument, and visual conditions for the
10.5, 13.0, 16.0, and 20.0 knot crosswind velocities.

Crosswind coverage is the component of wind speed and relative direction blowing at right angles to the
runway; the FAA’s desirable threshold for adequate crosswind runway coverage is 95 percent at 10.5 knots.
This means that a small piston-engine aircraft should be able to land on a runway greater than 95 percent
of the time without exceeding the aircraft's crosswind component as crosswinds tend to affect smaller
aircraft more severely than larger aircraft. Because Runway 14/32 does not achieve 95 percent crosswind
coverage at 10.5 knots for all-weather, instrument, and visual wind conditions, a crosswind runway is
required for design and operational purposes.
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Figure 1-6 :  Wind Dispersion Charts (All-Weather and Instrument Conditions)

ALL-WEATHER WINDS INSTRUMENT WINDS

2 e

Source: FAA Airports GIS Wind Rose Data (https://airports-gis.faa.gov/windRose), Klamath Weather Station.
Table 1-7:  Runway Crosswind Component (Percent Coverage)

10.5-Knot 13-Knot 16-Knot 20-Knot

Runway Component | Component | Component | Component

(Wind Component /

Aircraft Acommodated) Piston Turboprops | Turboprop & Large Jet
& Small Jets Large Jets Transports

ALL-WEATHER WIND DATA OBSERVATIONS (PERCENT COVERAGE)

Runway 14-32 93.8% 96.5% 98.8% 99.7%
Runway 7-25 90.1% 93.9% 97.4% 99.1%
Runway 14-32 & Runway 7-25 Combined 99.0% 99.6% 99.9% 100.0%
INSTRUMENT (IFR) WIND DATA OBSERVATIONS (PERCENT COVERAGE)
Runway 14-32 94.6% 96.7% 98.7% 99.6%
Runway 7-25 94.7% 96.7% 98.6% 99.6%
Runway 14-32 & Runway 7-25 Combined 99.1% 99.7% 99.9% 100.0%
Runway 14-32 93.8% 96.5% 98.8% 99.7%
Runway 7-25 90.1% 94.0% 97.5% 99.1%
Runway 14-32 & Runway 7-25 Combined 99.0% 99.7% 99.9% 100.0%
Notes:

1. Red text indicates less than 95 percent FAA crosswind coverage threshold.

2. Percent crosswind component computed using FAA windrose calculator program.

3. True runway bearings (Rwy 14/32 = 158 True | Rwy 7/25 = 90 True)

4. Wind Observation Period: 2007 to 2016 (All-Weather = 102,488 | IFR =11,104 | VFR = 91,472)

Source: FAA Airports GIS Wind Rose Data (https://airports-gis.faa.gov/windRose), Klamath Weather Station.
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AIRPORT UTILITIES (CIVILIAN AREAS)

Utilities and providers serving on-airport civilian areas are described below:

>

Electric Power (PacifiCorp): Power utility lines are underground, except for a segment along Spring
Lake Road. LMT eastside is supplied by Hornet Substation South of Keller Road and West of Hwy 39;
via Summers Lane. LMT westside is supplied by substation North of Laverne Avenue; west of
Washburn Way via Joe Wright Road.

= Noted Factors: No known electrical deficiencies. LMT eastside power is the most distant circuit
from the Hornet Substation; future development with high power loads may require upgrades to the
transformers, conductors, or substation.

Water (City of Klamath Falls): LMT westside is served by a 16-inch ductile iron main along Joe Right
Road. LMT eastside is served by a 12-inch PVC main along from the Southside Expressway near
Summers Lane, then along Brett Way and paralleling the railroad right of way to the air traffic control
tower. An 8-inch PVC main continues east and then south along Homedale Road to the Agriculture
Operations area near Homedale Road/Henley Road intersection.

= Noted Factors: Future development within the LMT westside/eastside general aviation areas and
business park west of LMT may require main or service extensions.

Sanitary Sewer (City of Klamath Falls): LMT westside sewage gravity drains to the Oregon ANG lift
station and is pumped to the KFI lift station located at Altamont Drive and Southside Expressway. LMT
eastside gravity drains via a 12-inch PVC main to the Wings Way lift station then is pumped to 18-inch
gravity main on the Southside Expressway, then gravity drains to the KFI lift station.

= Noted Factors: Future development within the northwest and northeast general aviation areas may
require gravity main extensions.

Gas (Avista Utilities): LMT eastside is supplied by 2-inch main via Summers Lane. LMT westside is
supplied by 6-inch main via Washburn Way and Joe Wright Road. Gas mains are high pressure (60
pounds per square inch).

= Noted Factors: Gas is not available southeast along Homedale Drive. The 2-inch main may not be
adequate for high demand commercial or industrial use.

Trans Canada (Natural Gas Pipeline): A 16-inch gas transmission pipeline and associated easement
runs east-west along the northerly airport property, crossing Summers Lane and the Burlington
Northern railroad, then continuing east.

= Noted Factors: The pipeline is for transmission and not intended to serve future development at
LMT.

Stormwater Systems (City of Klamath Falls): Storm runoff drains to Klamath Irrigation District
ditches, then to the Lost River Diversion Canal.

= Noted Factors: No known deficiencies.

=

CRATER LAKE | Master Plan
et Report 1-25




CHAPTER 1 : INVENTORY

P Solid Waste Removal (Waste Management): Trash service is provided by Waste Management.
= Noted Factors: No known deficiencies.

P Communications (Hunter): LMT westside communications infrastructure is stubbed to the intersection
of Altamont Drive and Joe Wright Road. No communications service deficiencies to LMT northside.

= Noted Factors: Future eastside communications could be extended via an easement along the
northerly airport service road; or an alternative from Summers Lane, Brett Way and along the
eastern airport service road.

P Communications (Charter): Fiber optic service runs to the LMT northside, north of the railroad on
Summers lane.

= Noted Factors: Future fiber optic service extension to the LMT boundary would require crossing
under the railroad along the West side of Summers Lane.

» Communications (Centurylink): Fiber optic and phone service runs to the LMT westside building area
via Altamont Drive or Joe Wright Road. Phone service is supplied to the US Forest Service.

= Noted Factors: Century Link has existing conduit to the Forest Service via Summers Lane, which
could extend fiber optic service within their existing conduits.

COMMUNITY PROFILE

SOCIOECONOMIC PROFILE

Socioeconomic data provides an understanding of commerce and demographic trends influencing the LMT
regional area. Profile data was collected for Klamath County to quantify community development patterns
and diversity.

Community Commerce Trends

The City and County economy are growing and diversifying and continuing to transition from a resource
industry economy and further expand since the 2008 recession. Historically, the timber, agriculture, and
fishing industries have been the principal economic resource industries in Klamath County. At present, the
top Klamath County employment sectors are: 1) health care, 2) retail, and 3) government; combined,
accounting for 40 percent of the workforce. Several of the largest Klamath County employers are direct
LMT users, including: the Oregon ANG, Sky Lakes Medical Center, Oregon Institute of Technology (OIT)
and Klamath County Community College (KCC).

The key commerce trends influencing the regional economy include:

4 Developing a thriving entrepreneurial ecosystem poised to strengthen existing businesses and support
the emergence of new business.

P Building a reputation as an emerging recreational destination.

4 Hosting 125,000 annual visitors with strong California and growing Portland tourism base; summer
hotel occupancy nearing capacity; focus is on winter and off-season shoulder periods.
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4 Investing in local infrastructure ($1 billion in construction redevelopment in next five years)

4 Establishing an aggressive marketing effort targeting entrepreneurial businesses and innovative
industry.

4 Providing competitive Business Enterprise Zone incentive packages.

v

Focusing on accommodating specialized labor force and job retention.
4 Focusing on college training and placement programs, including aviation.

Population Trends

Population is a key economic indicator. The following documents historical and projected population for
Klamath County based on Woods & Poole Economic Data (2016).

P Klamath County Population (2018) = 66,800 residents

P Klamath County Population (2038) = 71,000 residents (+4,200, 5.8 percent Change, 0.3 percent
CAGR)

P Urban Growth Boundary (2018) = 42,800 residents (64 percent of County)
4 City of Klamath Population (2018) = 24,500 residents (37 percent of County)

Airport Economic Significance

On-airport business activities generate significant annual economic contributions, as measured by wages,
spending, and sales. LMT employs approximately 1,180 workers (80 civilian and 1,100 military) with total
economic impacts exceeding $265 million annually. Civilian economic impacts are realized from airport
staff and commercial tenant outputs, including direct and secondary spending impacts resulting from air
cargo, FBO general services, the US Forest Service, agricultural spray operators, and flight training.

CiTY / AIRPORT LAND USE AND ZONING

LMT is within the City of Klamath Falls’ corporate boundary. LMT property is designated by the City as a
Public Facility. The City of Klamath Falls has land use jurisdiction for the areas on LMT and immediately
adjacent to LMT to the northwest and northeast. The City regulates land use development at LMT by way
of the LMT Overlay Ordinance (Chapter 12) and the LMT Planned Use Development (PUD). Figure 1-7
depicts the land use zoning for LMT and adjacent areas within the City’s jurisdiction.

City LMT Overlay Ordinance (Civilian)

The City Land Use Development Code, Chapter 12, prescribes regulations in conformance with
development standards, including LMT. The City has adopted an Airport Overlay Ordinance (Chapter 12,
Sections 12.600 through 12.650), “Airport Safety and Hazard Preventions Overlay Zone” (ASHPO), which
extends beyond LMT property. The ASHPO establishes and promotes standards prescribed for allowable
and non-conforming uses within the following ASHPO boundaries and zones:
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P LMT Noise Impact Boundary: Zones |, I, and Il located within the 65 decibel and higher noise contour
boundaries. The 2005 LMT Airport Master Plan land use guidelines support the ASHPO for LMT noise
compatibility. ASHPO Ordinance Map, Page 53.

» Hazard Zone - LMT Imaginary Surfaces: Involves the Runway Protection Zone (RPZ) and 14 CFR Part
77 imaginary airspace surfaces (runway approach, transitional, conical, horizontal). The basis of the
zones is the Airport Layout Plan (ALP) and airspace plan drawings from the 2005 Airport Master Plan.
ASHPO Ordinance Map, Page 47.

P LMT Impact Area: Involves the LMT Direct Impact Area and LMT Secondary Impact Area associated
with wetland areas. In addition, there are restrictions within the Runway Protection Zone (RPZ) and
FAR Part 77 Approach Surface. ASHPO Ordinance Map, Page 50.

P Other: Potential future LMT land acquisition is identified for planning considerations near LMT. ASHPO
Ordinance Map, Page 57.
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Figure 1-7 : City LMT Land Use and Zoning
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Airport Planned Use Development (PUD)

An Airport Planned Unit Development (PUD) has been established for LMT, which specifies on-airport
development standards within five land use designations:

P Airfield,

D Airfield Support,

P Terminal (airline complex),
4 Airport Business Park, and
P wMilitary.

The PUD is intended to provide planning and design flexibility for large site development tracts with common
land uses and standards. The LMT Airport PUD specifies permitted and conditional uses for various
development standards, including lot coverage, building setback/height, and auto access circulation.

County Airport Land Use Planning and Zoning

The County of Klamath has land use jurisdiction over the areas near LMT. Figure 1-8 shows the land use
zoning designations for LMT and adjacent areas. LMT is designated Public Facility. Lands to the east, west,
and south are designated Exclusive Farm Use — Crop Land. Immediately north of LMT are existing
residential uses. Several pockets of land north of LMT are designated for various types of commercial and
industrial uses.

The Klamath County Comprehensive Plan, adopted in 2010, includes policies protecting LMT by regulating
land uses within the airport environs through the County’s Land Development Code. The Comprehensive
Plan encourages commercial/industrial development around LMT and limiting encroachment of residential
uses into the LMT critical areas. The policies of the Comprehensive Plan are based on the aeronautical
data included in the 1976 LMT Airport Master Plan. The Klamath County Land Development Code includes
two sections pertaining to LMT airport safety and noise areas:

P Article 58, Airport Safety Overlay, defines LMT safety zones in accordance with 14 CFR Part 77, Safe,
Efficient Use and Preservation of the Navigable Airspace. The zoning ordinance establishes height
limitations as well as restrictions on certain types of land uses proposed within LMT safety zones. The
safety ordinance reflects the aeronautical data provided in LMT Master Plan adopted by the City of
Klamath Falls in 1988.

P Article 58.2, Airport Noise Overlay, establishes land use limitations and development standards for the
areas within the LMT noise overlay zones. The overlay zones are based on the day/night average
sound level (DNL) noise contours derived from the 1980 Noise Impact Boundary Study.
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Military Airport Land Use

LMT land use standards are different for civilian and military aeronautical functions; civilian standards follow
FAA guidance and the military standards follow Department of Defense standards. The military airspace
surface dimensions and hazard zones generally extend further than the civilian zones. The City completed
a Joint Land Use Study (JLUS) in 2016 and is in the second phase of the JLUS to assess potential
compatibility issues and develop strategies in cooperation with the local jurisdictions, military, and other
local partners. The JLUS will develop a Military Influence Area Overlay District (MIAOD) that will reflect the
four major Military Influence Areas (MIA) areas:

P Airfield Safety,

P Vertical Obstruction Height,

D Aircraft Noise, and

P Military Safety Zones and Buffer Areas.
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Figure 1-8 :  Klamath County Zoning Map
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ENVIRONMENTAL OVERVIEW

The City prepared a brief environmental overview to identify and summarize the presence of known
environmental resources and conditions on LMT or in its immediate vicinity, with the exception of areas
leased to the Oregon ANG. Research for the environmental overview included a review of existing agency
databases, previously developed environmental studies, resource management plans, and local inquiries.
The environmental overview provides an initial screening of environmental resources that will be considered
during the development of master plan alternatives.

While guided by the National Environmental Policy Act (NEPA) of 1969 and guidance set forth in FAA Order
1050.1F, Policies and Procedures for Considering Environmental Impacts, the environmental overview is
not intended to serve as a substitute for a NEPA evaluation. Environmental studies necessary to achieve
NEPA compliance will be conducted at a later date and as a separate project to support project engineering
and necessary federal approvals.

Key resources and information identified during the preparation of the environmental overview include:

P Seven federally listed or candidate species were identified as potentially occurring on LMT, and one
federally listed species, Applegate’s milk vetch (Astragalus applegatei), was documented on site.

P Cultivated parcels adjacent to LMT likely include prime farmland and farmland of statewide importance.

P Hazardous materials are present or have been used and stored at LMT for civilian and military
purposes.

P Six structures that are 50 years of age or older will require evaluation to determine their eligibility for
the National Register of Historic Places (NRHP), and LMT as a whole may require evaluation to
determine if it is a NRHP-eligible historic district pursuant to Section 106 of the National Historic
Preservation Act.

P LMTis located above a perched aquifer, and groundwater has been encountered at depths of less than
4 feet below ground surface. (The presence of an elevated groundwater table must be considered
during project engineering and design.)

P National Wetland Inventory (NWI) Maps indicate the presence of several on-site freshwater emergent
wetlands and potential jurisdictional freshwater ponds immediately north and east of LMT.

Appendix B, Environmental Overview, summarizes known environmental resources, the associated
regulatory context, and items that should be considered during the development of master plan projects
and alternatives.
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INVENTORY SUMMARY

The following summarizes the key inventory findings for LMT civilian services and facilities:

AIRFIELD

4 Runway Systems: Runway 7/25 is classified as an FAA-eligible civilian crosswind runway.

4 Taxiway System: The taxiway system provides a functional and efficient configuration. Taxiway areas
require conformity with current FAA design standards and military operations.

P Pavement condition: The taxiway system is generally the most immediate need for pavement
rehabilitation. Maintaining the extensive pavement infrastructure is a critical requirement.

LANDSIDE

P Terminal Building: The return of airline service would necessitate terminal building functions dedicated
to accommodating the processing of air carrier passengers as the absence of airline service may
provide options for other terminal building tenants and uses.

ACTIVITY

P Aircraft Operations: Civilian aircraft operations have been increasing since 2015. Flight training by
fixed-wing and helicopters accounts for about 15,000 annual operations (nearly 50 percent of total
civilian operations).

P Airline: Scheduled airline service is a high priority, and LMT is seeking airline and destination options.
The Master Plan will be flexible, to identify airline and passenger needs based on actual conditions,
perspective service, or as an opportunity condition.

P Air Cargo: Interviews with the cargo operators revealed no projected need for additional building or
ramp space. Likewise, cargo operators expect to use the same aircraft types well into the future. The
cargo operators project that they can accommodate increasing demand for dedicated cargo by
nominally increasing the number of daily flights.

LAND USE AND PROPERTY

P Land Use: Airport land uses involve coordination between the City, County, and Oregon ANG.

4 Property: The City controls approximately 240 acres of airport property for civilian development, largely
within landside areas. Approximately 240 acres (20 percent) of the total LMT fee property ownership is
controlled for civilian landside use. Approximately 45 percent of the 240 acres is already developed.
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Chapter 2

Forecasts

INTRODUCTION

This chapter presents the aviation activity forecasts for the Crater Lake — Klamath Regional Airport (LMT).
The aviation forecasts identify the 20-year aeronautical user demands. The forecasts are used to assess
the type, timing, and allocation of future Airport infrastructure, equipment, and service needs in support of
the Master Plan facility recommendations, alternatives, and project funding strategies.

FORECAST OVERVIEW

Table 2-1 summarizes the low and high forecast scenarios for the major aviation demand elements.
Aviation activity is projected to steadily increase throughout the 20-year forecast period (2018-2038), in-
step with Klamath Regional commerce. Although LMT activity is susceptible to economic downturns, the
principal factors shaping the aviation demand forecasts are positive:

>

The Klamath Region is steadily growing and emerging as a year-around recreational destination; LMT
is expected to support expanding tourism.

LMT traffic was negatively impacted by past economic downturns; however, LMT activity levels and
forecast factors are trending upward.

LMT airline service may resume, with most promising routes to Portland (PDX) or San Francisco (SFO).

LMT scheduled air cargo service is stable and projected to increase in proportion with the Klamath
Region commerce expansion.

LMT general aviation growth is expected, largely through expanded Fixed Base Operator (FBO) and
Special Aviation Service Organization (SASO) services including continued transition towards higher-
performance turbine aircraft. Flight training and education programs at LMT are expected to grow in
response to industry pilot-shortages.
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Table 2-1:  LMT Forecast Activity
Baselin.e.Year 20-Year 20-Year oreferred Preferred
Demand Forecast Component Condition Forecast Forecast eterre Forecast
(Annual Activity Totals) 2038-L 2038-High Forecast Scenario
2017/2018 ow '8 Scenario cenal
Scenario Scenario Direction
CIVILIAN ACTVIITY (PREFERRED FORECAST SHOWN BY BLUE SHADING)
Airline P ) 18,000
irlin nger
€ rassengers (Historical 15,500 30,600 Low <:>
(Enplaned-Boarded)
Average)
Air C
r ~areo Q/\ 1,500,000 | 1,709,800 | 1,963,600 Low ﬁ
(Total Pounds) o
Based Aircraft | ﬁ
102 High
(Civilian) * 85 79 0 ig
Total Annual +
Aircraft Operations & & 48,500 49,700 55,000 High
(Civilian + Military)
Annual Aircraft
Operations 31,600 32,700 38,000 High
(Civilian Only)
Flight Training
(Annual Aircraft \”L 9,700 9,700 11,100 High ar
Operations)
US Forest Service -
(Annual Aircraft \( 250 300 800 High
Operations)
MILITARY (OREGON AIR NATIONAL GUARD)
Aircraft Operations 16,900 16,900 16,900 -
(Military)
Bas:e.d Aircraft 32 32 32 _
(Military)

Note: Totals subject to rounding.

Note: LMT Master Plan does not forecast military operations for the Oregon Air National Guard (Oregon ANG).

Source: Mead & Hunt, Inc. 2018.
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CHAPTER 2 : AVIATION FORECASTS

FORECAST APPROACH

The aviation demand forecast quantifies a realistic expectation of future aeronautical demand at LMT over
the next 20 years, as substantiated from LMT factors and aviation industry trends. The LMT forecasts are
prepared for the following civilian aviation demand components:

#1  Airline (annual enplaned passengers and aircraft operations)

#2  Air Cargo (annual freight tonnage and aircraft operations)

#3  Aircraft Operations (aircraft type/mix, FAA design category, and operational peaking)
#4 Based Aircraft (aircraft type and FAA design category)

#5 Critical Aircraft (aircraft type, characteristics, and FAA design category).

As illustrated in Figure 2-1, the forecasts are prepared consistent with technical and procedural guidance
from Federal Aviation Administration (FAA) Advisory Circular 150/5070-6B, Airport Master Plans. This

process uses FAA data and methods to project aviation activity and to select a single preferred forecast for
FAA approval. The FAA-approved forecasts are carried forward throughout the Master Plan.

Figure 2-1: Airport Master Plan Forecast Process

#1: DATA #2: ANALYSIS #3: SELECTION #4: APPROVAL
Review Published Identify Factors Affecting Develop Candidate Compare with FAA Terminal
Forecasts Aviation Activity Forecast Models Area Forecasts (TAF)
(FAATAF) (Qualitative and —
(Previous Planning Studies) Quantitative Factors) gl .

(State System Plan)

— i Select Forecast Scenarios FAA Formal Approval
b ~ (Low and High) of Master Plan Forecasts
Select Forecast Methods [ |
Gather Forecast Data (Trend/Extrapolation) ~&
(Aviation Activity) (Regression)
(Aviation Industry Trends) (Market Share Comparison) Select Preferred Forecast
(Socio-Economic) (Other Techniques) For Each Forecast
Component

Source: Mead & Hunt, Inc. 2018

Forecast Timeline

The LMT Master Plan forecasts cover a 20-year planning period (2018 to 2038) with 2018 as the existing
baseline year. Forecasts are identified for three planning phases: the short-term (2019-2023); the mid-term
(2024-2028); and the long-term (2029-2038). Forecasts reflect the FAA fiscal year from October to
September unless otherwise noted.
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Forecast Statistical Analysis

The LMT Master Plan forecasts follow FAA-acceptable statistical

methods, including times-series trend, regression, comparative | Unconstrained Forecast (High):

analysis, and market share techniques. Forecast projections are | -€aning towards an unfettered
. . . demand, not overly influenced by

developed for a range of low (constrained) to high (unconstrained) constraining factors.

demand scenarios. The forecast scenarios are supported by

qualitative and quantitative factors to establish direct forecast | cgonstrained Forecast (Low):

causation, attain high statistical confidence, and sustainability. | Leaning towards factors restricting

Factors are reported for each aviation demand element to reflect | the projected demand and facility

possible upward (+) and downward (-) influences on the 20-year | implementation.

demand and activity levels. The identification of these factors also

helps determine the appropriate forecast methodology. The reported forecast values are rounded, with

year-to-year total and net annual changes expressed in compounded annual growth rates (CAGR).

Guard (Military) Operations

In accordance with FAA guidance, military activity is not projected as part of the Master Plan. The FAA
Terminal Area Forecasts (TAF) recognizes military aircraft operations; however, the FAA does not provide
a forecast projection of military activity. Military traffic accounts for 17,000 to 20,000 annual aircraft
operations (35 percent of total operations) and 32 military based aircraft (27 percent of total based aircraft).
Below are the civilian and military airport users:

Civilian Users/Tenants

Commercial Operators (LMT air cargo and potential passenger air carrier)
General Aviation and Fixed Base Operator — FBO (LMT Tenant)

US Forest Service (LMT Tenant)

Medical Flights (LMT Tenant)

Agricultural Spray Service (LMT Tenant)

vV v vV vYw

Adversary Air (Oregon ANG private contract tactical training).

Military Users/Tenants

4 Oregon ANG 173 Fighter Wing (LMT Tenant)

P Other military armed services branch training and exercises conducted at LMT.
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AVIATION FORECAST RESOURCES

Forecast data was collected from Airport records, user interviews/questionnaires, FAA data, Oregon DOT
website data, Woods and Poole data for Klamath County, and aviation industry trade publications.
Community and socioeconomic data were collected from Klamath County sources (see Appendix D
Forecast Supporting Data). The following aviation resources were reviewed for historical and projected
aeronautical activity and application to the Master Plan forecasts.

FAA Aerospace Forecasts (Fiscal Years 2018 to 2038)

The FAA Aerospace Forecasts provides aviation industry projections by aeronautical sector. The FAA
prepares this document annually to identify the 20-year demands on the nationwide airport and airspace
system. This FAA aerospace data is referenced throughout this chapter and used to identify general
aviation industry activity patterns including industry trends, the direction of future demand, and challenges
to growth.

FAA Terminal Area Forecasts (TAF)

The FAA Terminal Area Forecasts (TAF) serve as the baseline
for historical and forecast Airport activity. The TAF is prepared
annuglly by Fhe FAA gs the official for.ecast of aviation activity projected airport activity, as prepared
for airports included in the FAA National Plan of Integrated annually by the FAA for all airports in the
Airport Systems (NPIAS). The TAF forecasts are developed in | National Plan of Integrated Airport
an unconstrained top-down manner, including activity for | Systems (NPIAS).

general aviation aircraft operations (itinerant and local activity)
and total based aircraft. The TAF forecast methodology for individual airports is not published. Additionally,
the TAF forecast may not reflect current airport activity as the TAF tends to lag by one year and does not
consider local forecast drivers.

FAA Terminal Area Forecasts (TAF):
The official FAA record of historic and

The following summarizes the FAA TAF trends for LMT:

Airline Enplaned Passengers (TAF 2018 to 2038)

Total 20-year annual passenger projection remains the same as the 2018 level of 8,323 enplaned
(boarding) passengers.

Annual Aircraft Operations — Civilian (TAF 2018 to 2038)

Total 20-year increase in civilian operations is 2,167 (108 annual average), from 30,941 in 2018 to 33,108
in 2038, a 7 percent overall growth and a 0.3 percent annual growth rate.
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Based Aircraft — Civilian (TAF 2018 to 2038)

Total 20-year increase of 39 based aircraft (2.0 annual average), from 85 in 2018 to 124 in 2038, a 46
percent overall growth and a 1.9 percent annual growth rate.

Military Activity (TAF 2018 to 2038)

The TAF 20-year military projections provide no change to the total of 16,955 military aircraft operations
(9,307 itinerant and 7,648 local) and 32 military based aircraft recorded since 2017. The Oregon ANG
planning studies—Installation Development Plan (IDP); Joint Land Use Study (JLUS); and Installation
Complex Encroachment Management Action Plan (ICEMAP)—do not provide military aviation activity
projections for LMT. Therefore, the Master Plan recognizes the FAA TAF as the official record of projected
military activity at LMT.

FAA TAF REVIEW AND CONSISTENCY

The FAA reviews and approves Master Plan forecasts. The Master Plan forecasts are compared to the
FAA TAF and are considered consistent if the forecasts differ by less than 10 percent in the five-year
forecast period and 15 percent in the 10-year forecast period. The FAA evaluates forecast consistency on
reasonable planning assumptions, current activity data, and appropriate forecast methods. A comparison
between the Master Plan forecast and the TAF forecast is provided in the Forecast Summary Section below.

FORECAST COMPONENTS

COMPONENT #1: AIRLINE FORECAST

The airline forecast is quantified by annual passenger enplanements and
annual aircraft operations. The airline passenger forecast directly | airine Outlook Forecast: A
influences terminal building space allocation, aircraft apron parking, and | scenario-based forecast that is
auto parking/access. The airline outlook forecast is premised on airline | only realized if airline service is
service being re-established in the next 1 to 3 years. The forecast | reestablished at LMT.
provides an anticipated air service scenario based on market conditions,
industry factors, and discussions with regional airlines.

The airline outlook forecast recognizes that the return of scheduled airline service is not guaranteed; and,
the longer the absence of airline service during times of economic prosperity, the more difficult it will be to
regain scheduled airline service.
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CHAPTER 2 : AVIATION FORECASTS

LMT Airline Historical Trends

Since 2000, three different carriers have served LMT and passenger enplanements have averaged 18,500
annually showing the ability to attract traveler demand under various airline operating models. The following
describes airline market-based information used in developing the passenger enplanement forecasts. This
background information provides a historical context of factors that could reasonably influence future
passenger demand levels and the airline supply of services. Overall, this information helps substantiate the
forecast methods and the range of forecast scenarios to provide an outlook if airline service returns to LMT.

Trends

P Since 1990, LMT passenger enplanements historically averaged 18,500 per year; typically ranging
between 8,500 and 32,000, and very consistent from month-to-month.

P LMT airline service had been provided mainly to Portland (PDX) and San Francisco (SFO) with 2 to 4
daily flights. Previous airlines included Alaska Airlines/Horizon (through 2008), United Express (1986-
1987; 1993-1997; 2008-2014); American Eagle (1987-1993); Reno Air (1994-1995); Pen Air (2016-
2017) which declared bankruptcy. Passenger enplanements were highest from 1999 to 2008, during
Alaska/Horizon service.

P The LMT airline catchment area generates 153,000 total inbound and outbound passengers per year.
The LMT passenger retention is approximately 8 percent, equivalent to 12,240 passengers (153,000 *
8 percent = 12,240 passengers), with 92 percent leakage to other commercial airports (Medford-MFR
captures about 65 percent and Portland-PDX about 15 percent).

b LMT passenger and aircraft seat capacity has declined since the 2008 recession.

LMT Airline Catchment Area and Passenger Retention

The LMT true passenger market area, which includes Klamath County and Lake County, Oregon, and the
northern portions of Siskiyou County and Modoc County, California, totals 153,000 per year or the
equivalent of 210 origin and destination passengers daily each way (PDEW). Approximately 7 to 8 percent
of the total passengers are captured by LMT, equivalent to 14.4 PDEW.

Industry Trends — Regional Airlines

) L Regional Airline: An air carrier providing
The FAA Aerospace Forecasts show the regional airline sector | gapice primarily via_ aircraft with 89 or less

has experienced nationwide market share contraction and | seats and whose routes serve mainly as
shrinking aircraft capacity, resulting in declining passengers, | feeders to the mainline carriers.
seat capacity, and yields (fare paid per mile). The FAA
Aerospace Forecasts projects a competitive and profitable | Commuter Operator: A company which
regional airline industry, characterized by increasing air travel | OPerates airplanes designed to have no more
demand and stable airfares. Quantified by available aircraft than 60 passenger seqts thgt provides
. . - scheduled passenger service of five or more
seat miles and revenue passengers, the regional airlines are s
¢ by the FAA A F db round trip flights per week on at least one
orecast by the erospace Forecasts to expan etwgen route according to published flight schedules.
1.8 to 2.2 percent annually over the next 20 years, assuming
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continued growth of the national economy. The regional turboprop fleet will shrink by two-thirds in the short-
term due to replacement of the smaller 50-seat regional jets with more fuel efficient 70 to 90-seat jets. The
FAA projects a decline in the size and number of aircraft under 30 seats operated for rural regional markets,
as turboprop and jet transport aircraft production has shifted to the over 40-seat market.

LMT Forecast Factors — Airline Service

Development of the forecast scenarios considered and incorporated the following factors and trends, which
could influence the unconstrained aircraft operation forecasts.

Upward Factors (+)

vV vV vvVvevw

City of Klamath continues to aggressively pursue airline service.

Klamath Basin commerce is growing about two percent per year.

Klamath tourism is increasing attracting 900,000 annual visitors.

Regional airlines are showing interest in the Klamath recreational/tourist passenger market.
Potential passengers are coming from the northern California catchment area.

Passengers may choose to use LMT because of extended drive and travel times to alternative airports
during winter months. Approximate drive times are shown below:

= Medford-MFR is the nearest small-hub commercial airport (80 miles; £1.4-hour drive)
= Portland-PDX is the nearest large-hub commercial airport (290 miles; £5.2-hour drive)
= San Francisco-SFO is the nearest international hub airport (365 miles; £5.8-hour drive).

Downward Factors (-)

A A A A A 4

Regional airline prorated service agreements with mainline carriers limit rural service.
Regional airline industry is suffering from pilot shortages and flight cancellations.
Regional airline industry is phasing-out aircraft fleets with less than 50-passenger seats.
Mobilizing Transportation Security Administration (TSA) personnel is time-consuming.
LMT is not a US DOT designated Essential Air Service (EAS) location or route.

LMT Airline Service Factors

v

2-8

Possible LMT city-pair (hub airport) destinations are typically within 1,000 statutory miles.
Connecting service was not considered due market demand and proximity to MFR.

There is a challenge pairing LMT airline service (aircraft seat size, flight distance, and yields) with LMT
passenger demand (load factors) in consideration of airline hub practices and pro-rated agreements
between the mainline air carriers and the regional affiliates (Horizon and SkyWest).
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LMT Forecast Scenarios - Airline Passenger

Figure 2-2 provides a graph and table of the historical and 20-year forecast of airline passenger
enplanements at LMT. The airline passenger forecast is based on the analysis of potential reinstatement
of airline service at LMT. The airline passenger forecast provides an outlook into how many potential
enplanements will use LMT between 2018 to 2038 if airline service is reinstated. The first three years of
service, forecasts beginning in 2019/2020, were graduated to reflect service introduction and/or a partial
year of service.

The airline passenger forecast provides a low range and high range of potential future enplanements. These
ranges are boundaries for the minimum and maximum potential enplanements at LMT if airline service is
reinstated. Development of the forecast scenarios considered and incorporated the following factors, which
could influence the airline passenger forecasts:

Low Scenario (Preferred): True Passenger Market Retention Growth Rate
15,500 by 2038

High Scenario: Enplanements per Population Growth Rate
30,600 by 2038

FAA TAF: Enplanement Projection — No Change
8,323 through 2038

Low Scenario (Preferred Forecast): This method forecasts passenger enplanements using the 7.0 to 8.0
percent LMT passenger retention applied to the 153,000 LMT airline passenger catchment area. The true
passenger market share was increased to reflect population growth in Klamath County and applies the 0.5
percent annualized population growth rate throughout the 20-year planning period. This forecast
methodology results in 15,500 enplaned passengers by 2038. The low scenario reflects a historically
supported catchment of true passengers and is consistent with past LMT air service factors. This scenario
represents the lower range of passenger enplanements representative of airline service and passenger
demand during slower economic periods. The low scenario range reflects the return of scheduled airline
service (airline operators, aircraft type, flight frequency, route-destination, and passenger demand levels)
commensurate with historical activity levels within the past 10 years.

High Scenario: This forecast projects passenger enplanements based on the historic ratio of
enplanements to Klamath County population, an historically reliable trend of population. This forecast
results in 30,600 enplaned passengers by 2038. The high scenario range reflects passenger levels during
economic prosperity, such as the current period for Klamath Region. This projects airline service (airline
operators, aircraft type, flight frequency, route-destination, and passenger demand levels) equivalent to a
longer historical period during the past 20 years.

Preferred Forecast Summary and Reasonableness (Low Scenario): The 2038 forecast includes a
range between 15,500 and 30,600 enplanements with the low forecast scenario preferred. Under the low
scenario, airline service is reestablished with enplanement volumes anticipated to reflect historic levels and
increase commensurate with regional commerce expansion and regional population growth. Additionally,
the low scenario is reasonable with the LMT Airline Catchment Area retention. The ability of LMT to attract
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a larger or broader segment of the passengers within the catchment area market would be the largest
influence on attracting an air carrier provider, upward load factors, and future Airport passenger levels. The
low forecast scenario exceeds the FAA TAF.

Also, a legislative rulemaking change providing LMT entry Essential Air Service (EAS): A USDOT
into the Essential Air Service (EAS) subsidy program could | ¢, psidized program to maintain a minimal
have a profound affect in regaining air service, even though | |evel of scheduled air service for eligible
EAS airports served by a single carrier can be susceptible to | small communities; generally accomplished
changing airline practices. Common with national trends, | with two daily round trips with 30 to 50-seat
future air service challenges might involve the transition to | aircraft or additional frequencies with aircraft
larger aircraft (more passenger seats) and the balancing of | With 9-seat or fewer - usually to a large or
competitive airfares to support airline operating yields under | Medium-hub airport.

a climate of increasing airline costs, as well as incentivizing
air travelers not to use alternate commercial airports.
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Figure 2-2:  Airline Enplanement Forecast

Annual Passenger Enplanement (Boarding) Forecast
40,000
i | . .
El:zir::gnmaic Alaska (Horizon) High Scenario
35,000 D — Discontinued 2038 = 30,600
Service
4, 30,000 Low Scenario f—
ke 2038 = 15,500
=
I}
= 25,000
I}
=
S
2 20,000 . L FAA TAF
I United Airlines 2038 = 8,300
1 Discontinued
< 15,000 Service
)
=
=
< 10,000 Service Ceased
with Pen Air EFAA TA
Bankruptcy
5,000
HISTORICAL PERIOD ' FORECAST PERIOD
0
o N &~ [e2] oo o N - (o] [ee] o N ~ (o] [es] o N S (o] oo o
e=mHistorcial FAA TAF em»True Market Retention @=swEnplanement/
Baseline (Adjusted) Population
Airline Enplanements - Forecast Scenarios
. . Low Scenario High Scenario
Historcial FAA TAF
Year Baseline (Adjusted) True Market Enplanement/
Retention Population
2018 0 0 0 0
2019 - 8,323 5,400 6,800
2023 - 8,323 13,300 17,800
2028 - 8,323 14,100 22,200
2033 - 8,323 15,100 25,600
2038 - 8,323 15,500 30,600
2040 - 8,323 16,100 30,700
20-Year Change - 0 15,500 30,600
20-Year Average - 0.0 775 1,530
20-Year % Change - 0.0% 117% 172%
% CAGR - 0.0% 1.0% 3.7%

Source: Mead & Hunt, Inc. 2018
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Table 2-2 summarizes airline service activity projections commensurate with the preferred passenger
enplanement forecast. The activity reflects scheduled airline service and does not include non-scheduled
operators offering on-demand or air taxi service.

Table 2-2:  Forecast Airline Service Outlook Summary

AIRLINE SERVICE SUMMARY - SCHEDULED SERVICE

o Annual Airline Passengers Annual Airline Aircraft Operations

(Fiscal) Enplaned | Deplaned Total Air Carrier | Commuter Total
2000 32,407 32,407 64,814 -- -- --
2005 28,912 28,912 57,824 - - -
2010 21,670 21,670 43,340 - - 2,730
2015 0 0 0 - - 0
2016 2,818 2,818 5,636 - - 306
2017 5,505 5,505 11,010 - - 898
2018 0 0 0 -- -- 0
2019 5,400 5,400 10,800 - 1,040 1,040
2023 13,300 13,300 26,600 - 1,248 1,248
2028 14,100 14,100 28,200 - 2,184 2,184
2033 15,100 15,100 30,200 - 2,184 2,184
2038 15,500 15,500 31,000 -- 2,496 2,496
2040 16,100 16,100 32,200 -- 2,496 2,184

CAGR (00-17) -16.2% -16.2% -16.2% - -
CAGR (17-37) 5.3% 5.3% 5.5% - -
vear Airline Aircraft Aircraft Aircraft Average Daily Average
Type Model Seats Departures | Load Factor

2000 Horizon Turboprop Q-200 37 2to 4 50% to 75%
2005 Horizon Turboprop Q-200 37 2t04 50% to 75%
2010 Horizon Turboprop Q-200 37 2to 4 50% to 75%
2015 - - - - - -
2016 - - - - - -
2017 PenAir Turboprop Saab 340 32 2to 3 30% to 40%
2019 - - - - - --
2023 Regional Turboprop/Jet -- 32t076 2to 4 50% to 75%
2028 Regional Turboprop/Jet - 32t0 76 2t04 50% to 75%
2033 Regional Turboprop/Jet -- 32t0 76 2to 4 50% to 75%
2038 Regional Jet -- 32t076 2to4 50% to 75%
2040 Regional Jet - 32t0 76 2t04 50% to 75%

Note: Passengers = Enplanements and Deplanements, Operations = Takeoffs and Landings
Note: Load Factor = Seats / Passengers. Load Factor includes Enplaning and Deplaning Passengers
Source: Mead & Hunt, Inc. 2018.
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COMPONENT #2: AIR CARGO

The air cargo forecast is quantified by annual freight tonnage and aircraft operations. The air cargo forecast
directly influences the planning of landside building area, aircraft parking allocation, delivery vehicle access,
and auto parking.

LMT Historical Trends

The two air cargo operators, FedEx (operated by Empire) and UPS (operated by Ameriflight), are integrated
cargo operators using aircraft for air cargo shipments. Combined, the two cargo operators transport 1.5
million pounds annually by air, with 63 percent shipped inbound and 37 percent shipped outbound. On
average, FedEx accounts for 75 percent and UPS accounts for 25 percent of the total air cargo pounds.
Since 2010, the air cargo total pounds and market share have exhibited stability.

Industry Trends - Air Cargo

The FAA Aerospace Forecasts reports a maturation of the domestic air cargo market, having increased 0.2
percent annually over the last 10 years. The most notable air cargo industry changes have been caused by
global economic contraction, a shift from air-to-truck modes, higher fuel costs, more stringent
Transportation Security Administration (TSA) air cargo security regulations, and the decline in mail caused
by electronic substitutes. Per FAA forecasts, all-cargo revenue ton mile growth is expected through
increased rates paid for shipment of air cargo and not through expanded tonnage. The FAA forecasts a 1.2
to 2.0 percent annual revenue ton mile increase over the next 20 years.

LMT Forecast Factors — Air Cargo Service

The following are upward and downward forecast factors considered as part of formulating the forecast
methodology and projections in developing the low and high forecast scenarios:

Upward Factors (+)

LMT air cargo market and service are exhibiting consistency.
Klamath commerce is growing about two percent annually.
FedEx and UPS are expected to continue serving the LMT air cargo market.

LMT inbound cargo is expected to grow in proportion to outbound cargo.

vV v vVevw

Larger turboprop air cargo transport aircraft (Beechcraft 1900, Embraer 120, ATR 42/72) are
anticipated to supplement LMT peak-season air cargo volumes.

Downward Factors (-)

P Trucks are expected to compensate for fluctuations in annualized air cargo volumes and shipments.
P A return of airline service and air carrier belly cargo could lower FedEx and UPS air volumes.
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LMT Forecast Scenarios — Air Cargo

Future cargo volumes are expected to coincide with local commerce growth. Klamath County’s commerce
is growing between 1 and 2 percent annually and is moving from producer-based market to a consumer-
based market. Air cargo is traditionally correlated with gross domestic product patterns. The air cargo
operators responded to a survey and their responses indicate they do not anticipate significant changes to
future activity or route logistics.

Frequency of air cargo flights and delivery schedules are expected to remain similar to current levels. In
addition, neither cargo operator anticipates aircraft cargo volumes would regularly exceed the usable
payload of the dedicated turboprop aircraft currently being operated. As an industry standard practice, when
total cargo sort volumes increase, trucks rather than aircraft are commonly used to accommodate
fluctuating volumes. Inbound air cargo will likely be attributed to retail, while outbound air cargo would be
associated more with industries with low-inventory and high-value components.

The air cargo forecast is based on the analysis of nine years of air cargo data, from 2010 to 2018. This
period reflects the extent of available air cargo data records. Both UPS and FedEx have reported seeing
longer peak season air cargo volumes. As reported by UPS and FedEx, inbound cargo and outbound cargo
will both grow; this is attributed to the growth of commerce and a stronger consumer market than producer
market in Klamath County.

Figure 2-3 provides a graph and table of the historical and 20-year forecast of air cargo pounds at LMT.
The following describes the forecast scenarios under consideration:

Low Scenario (Preferred): Total Retail Sales (in 2018 dollars) Growth Rate
1.7 Million Pounds by 2038

High Scenario: Gross Regional Product (GRP) Growth Rate
1.9 Million Pounds by 2038

FAA TAF: TAF Does Not Provide Air Cargo Forecasts

Low Scenario (Preferred): This forecast is based on the total retail sales (TRS) in Klamath County
between 2018 to 2038 using an annualized 0.6 percent Woods & Poole projection. This results in 1.7 million
pounds of total air cargo by 2038. For forecast purposes, this 12.6 percent total increase in cargo volume
is split proportionately between inbound and outbound cargo. The low forecast scenario is consistent with
the low growth rate of historical air cargo trends.

High Scenario: This forecast is based on gross regional product (GRP) in Klamath County between 2018
to 2038; using an annualized 1.3 annual percent Woods & Poole projection. This local growth towards
medical and technology industries is expected to result in increased air cargo volumes. The high forecast
scenario is consistent with a growth rate exceeding historical air cargo trends, but still consistent with
nationwide air cargo industry trends.
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Preferred Forecast Summary and Reasonableness (Low Scenario): Air cargo volumes are anticipated
to increase commensurate with Klamath regional commerce expansion, especially in support of the
emerging medical and technical business base. From the FedEx and UPS survey responses, air cargo
logistics (routes, aircraft equipment type, yearly flight frequency) are not expected to change significantly
during the 20-year forecast period to accommodate the expected growth of Klamath Region cargo/freight
volumes. Therefore, the preferred low forecast scenario is reasonable in terms of air cargo service logistics.
As typical in the air cargo industry, integrated shipping companies (FedEx and UPS) would commonly add
daily flights for supplementing high-peak priority package volumes and use delivery trucks to supplement
fluctuations in bulk cargo volumes during high volume seasonal periods. This is also true when aircraft
cannot be dispatched due to weather or other operating conditions. While air cargo volumes are expected
to grow beyond levels experienced in the past, the forecast growth is not expected to result in a significant
change to air cargo service, flight logistics, air cargo infrastructure, or future facility improvements.

"
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Figure 2-3:  (Exhibit & Table): Air Cargo Volume Forecast

Air Cargo Forecast - Total Cargo Pounds (Inbound + Outbound)
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e=»Total Retail Sales (2018 $)
Air Cargo - Forecast Scenarios
Low Scenario High Scenario
Year FAA TAF Total Retail Sales | Gross Regional
(2018 S) Product (GRP)
2018 N/A 1,517,821 1,517,821
2019 N/A 1,526,800 1,537,400
2023 N/A 1,563,600 1,618,700
2028 N/A 1,610,900 1,726,300
2033 N/A 1,659,600 1,841,100
2038 N/A 1,709,800 1,963,600
2040 N/A 1,730,300 2,014,800
20-Year Change N/A 191,979 445,779
20-Year Average N/A 9,599.0 22,289.0
20-Year % Change N/A 12.6% 29.4%
% CAGR N/A 0.6% 1.3%
Source: Mead & Hunt, Inc. 2018
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COMPONENT #3: CIVILIAN AIRCRAFT OPERATIONS AND PEAKING

The aircraft operations forecast is quantified by total annual civilian aircraft operations (takeoffs and
landings). The forecast includes activity by both commercial operators and general aviation. The forecasts
directly influence the planning of airfield infrastructure and facilities as well as to landside space allocation
and access.

LMT Historical Trends

Aircraft operations involve only civilian aircraft operations, no
military operations. LMT reported 31,600 civilian aircraft | Aircraft Operation: Aircraft —operations,
operations in 2018. Historically, operations have increased | defined as either a takeoff or a landing,
. o o . determine the year-by-year total number of

since 2012. Civilian itinerant and local operations are .

. . . . . . annual operations.

increasing, with local operations increasing the most.

Industry Trends — Commercial Operators

The commercial operations include activity by scheduled and
non-scheduled aircraft operators for the transport of | commercial Operator: The carriage by
passengers and freight. The commercial users are tending | aircraft in air commerce of persons or property
to transition to larger and more complex aircraft, as | by aircraft for compensation or hire.

evidenced by the industry trends identified for the airline and

air cargo forecast components.

Industry Trends - General Aviation

General aviation represents the largest and most significant
segment of the national air transportation system, accounting | General Aviation: Activity by aircraft flown for
for 96 percent of all civilian airports, 97 percent of all civilian | private and business purposes, comprising
aircraft, 75 percent of all airport operations, and over 65 recreational, sport, flight instruction, on-
percent of all certified pilots. With nearly 70 percent of all | demand charter, tourism, and governmental.

general aviation flying conducted for business purposes, it
provides a transportation benefit for commerce within the Klamath Falls region, and throughout a vast
portion of the country, including international. As described below, the Master Plan considers trends and
forecast factors, by general aviation industry sector, as documented in various aeronautical reports and
publications. A review of industry trends provides insight into drivers of past change and emerging forecast
directions.

Nationwide, the overall general aviation industry is experiencing prolonged slow growth, and an aircraft
fleet continuing to undergo transition. In terms of aircraft production and flight hour utilization, the combined
piston fleet is declining by 0.5 percent annually, while the combined turbine (turboprop and business jet)
fleet is growing at 2.5 percent annually.

=
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The single and multi-engine piston aircraft fleet is experiencing continued reduction/retirement, coupled
with declining production of single and twin piston aircraft. Turboprop aircraft utilization is increasing, but
with moderate single-turboprop production and stagnant twin-turboprop production. The business jet,
helicopter, and experimental/light sport piston aircraft segments are seeing continued increases in aircraft
utilization and production rates.

According to the FAA 2015 General Aviation and Air Taxi Survey, the general aviation industry is
experiencing growth resulting from corporate aircraft utilization, fractional ownership programs, student and
commercial pilot training, and growth of the experimental/sport aircraft segment. Factors impeding industry
growth involve escalating aircraft operating costs (e.g. purchase price, rental, maintenance, fuel, insurance
and taxes), an overall national decline in private pilot populations, more demanding pilot and aircraft
regulatory requirements (pilot qualifications, Automatic Dependent Surveillance Broadcast (ADS-B)-
equipped aircraft timeline), and competing interests for personal income and leisure time.

Forecast Factors

The following are upward and downward forecast factors considered as part of formulating the forecast
methodology and projections in developing the low and high forecast scenarios:

Upward Factors (+)

The Klamath regional economy is growing, and dependent on LMT aeronautical services.
LMT offers facilities and services (ATCT, ARFF) for commercial and general aviation users.
Air cargo (FedEx and UPS) is expected to continue similar express and freight services.
US Forest Service activity is expected to increase, and transition to transport jet aircraft.
Adversary Air is increasing Oregon ANG tactical training activity.

Pelican Aviation anticipates increases in flight training and student pilots.

Precision Aviation anticipates increases in flight training and student pilots.

Agricultural aircraft operator activity is expected to remain and continue to grow.
Nationwide turbine and helicopter fleet production and utilization are increasing.

A A A A A A A A A 4

Nationwide light/experimental piston fleet production and utilization are increasing.

Downward Factors (-)

P General aviation industry piston fleet production and flight-hour utilizations are declining.
4 Availability of hangar space is limited; aircraft owners are requesting larger hangar space.
P General aviation pilot population is in decline and the pilot population is aging.

D Aircraft attrition is caused by aging aircraft.

P General aviation operating costs and regulatory requirements are increasing.

"
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Forecast Scenarios — Civilian Aircraft Operations

Figure 2-4 depicts the forecast of total annual operations over the 20-year forecast period. Aircraft activity
was assessed by aircraft-type category, as each activity segment is characterized by unique industry
influences and user factors. This operational segmentation allows a more comprehensive analysis for future
commercial and general aviation activity levels. The following describes the forecast scenarios:

Low Scenario: LMT Historical Trend — Percent
32,700 annual operations by 2038

High Scenario (Preferred): LMT Historical Trend - Additives
38,000 annual operations by 2038

FAA TAF: Operations Projection
33,108 annual operations by 2038

Low Scenario: This forecast approach uses a 15-year historical traffic trend to project future aircraft
operations. This results in 32,700 operations by 2038, an annualized 0.3 percent growth rate. This forecast
approach was dismissed from further consideration because it does not reflect the key upward operational
factors (flight training, Adversary Air, FBO service improvements) expected beyond 2019.

High Scenario (Preferred): This forecast approach uses a 5-year historical civilian traffic trend adjusted to
reflect the upward trendline of civilian operations experienced from 2012 to 2018. This forecast results in
38,000 operations by 2038, an annualized 0.9 percent annual growth. In addition, this forecast has been
adjusted to reflect Adversary Air activity (Adversary Air provides military training support starting in 2019
and forecast through 2023 and is expected to generate an additional 2,500 to 5,000 LMT annual civilian
operations).

Preferred Forecast Summary and Reasonableness (High Scenario): The high forecast scenario closely
aligns with the LMT forecast factors and continued Klamath region economic expansion. LMT aircraft
operations show stability, and sustainable growth. In addition, the high forecast scenario is consistent with
recent historical trends and FAA industry utilization forecasts; projecting civilian operations will return to
historical LMT levels, including a transition towards turbine aircraft which have a higher operational
utilization than piston aircraft. The high forecast scenario exceeds the 2018 FAA TAF.
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Figure 2-4 :  Total Annual Aircraft Operations (Civilian)

Annual Aircraft Operations Forecast (Civilian Traffic)
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Aircraft Operations - Forecast Scenarios
Low Scenario High Scenario
Year Baseline FAA TAF
Trend - Percents | Trend - Additives
2018 31,600 30,941 31,600 31,600
2019 - 31,356 31,800 31,700
2023 - 31,462 31,100 36,000
2028 - 31,999 32,600 34,600
2033 - 32,546 32,700 36,300
2038 - 33,108 32,700 38,000
2040 - 33,338 33,100 38,800
20-Year Change - 2,167 1,100 6,400
20-Year Average - 108.4 55.0 320.0
20-Year % Change - 7.0% 3.5% 20.3%
% CAGR - 0.3% 0.2% 0.9%

Source: Mead & Hunt, Inc. 2018
Aircraft Operational Peaking — Preferred Forecast Scenario
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Table 2-3 summarizes the peaking activity forecast for the preferred 20-year operational forecast scenario,
including a breakdown of traffic by peak periods. Aircraft operational forecasts are used to assess Airport
capacity needs, level of service, and space allocation requirements for airspace, airfield, and terminal
purposes as determined by various operational peaking components.

Table 2-3:  Aircraft Operational Peaking (Civilian)

AIRCRAFT OPERATIONAL PEAKING (CIVILIAN)

Operational Peaking Calculation 2018 Forecast Demand Activity
Clom vl Feeir 2019 2038 20-Yr. Change

Annual Operational Activity (Civilian)

Total Annual Operations -- 31,600 31,800 38,000 6,200
Itinerant 60% 18,960 19,080 22,800 3,720
Local 40% 12,640 12,720 15,200 2,480
Visual (VFR) 90% 28,282 28,461 34,010 5,549
Instrument (IFR) 10% 3,160 3,180 3,800 620
Daytime 96% 30,336 30,528 36,480 5,952
Nigthtime 4% 1,264 1,272 1,520 248
Touch & Go 15% 4,740 4,770 5,700 930
Flight Training 15% 4,740 4,770 5,700 930

Runway Operational Activity
Runway 14/32 88% 27,808 27,984 33,440 5,456
Runway 7/25 12% 3,792 3,816 4,560 744

Monthly Operational Activity
Peak Month 15.0% 4,740 4,770 5,700 930
Average Week Awg. Day/7 677 681 814 133
Average Day - Operations 365 Days 87 87 104 17
Average Day - Flights Ops/2 43 44 52 8
Awerage Day Peak Month 30.5 Days 156 157 188 31

Hourly Operational Activity
Peak Hour 12% 10.4 10.5 12.5 2.0
Peak Hour - Itinerant 60% 6.2 6.3 7.5 1.2
Peak Hour - Local 40% 4.2 4.2 5.0 0.8
Peak Hour - Instrument (IFR) 20% 2.1 2.1 2.5 0.4
Peak Hour - Visual (VFR) 80% 8.3 8.4 10.0 1.6

Source: Mead & Hunt, Inc. 2018
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Peak activity levels are derived from annual aircraft operations, broken-down by month, day, and hour
periods. According to FAA Advisory Circular 150/5060-5 Airport Capacity and Delay guidance, the average-
day-peak-month (ADPM) is used to define an airport’s busy period to avoid constructing facilities that will
rarely be used. The ADPM peaking percentages, or calculation factors are substantiated from Airport traffic
records which show the percent ratios are planned to remain consistent throughout the 20-year forecast
period.

COMPONENT #4: BASED AIRCRAFT

The based aircraft forecast is quantified by total civilian aircraft stored at LMT as part of a lease or parking
rental-term agreement. The forecast includes total based aircraft by aircraft type (piston, turboprop, jet,
helicopter) and engine number (single, twin). The forecast directly influences the planning of landside
facilities, space allocation, property assets, and access.

Trends

Since 2008, there have been two reasons for based aircraft declines: the national recession and aircraft
reporting inconsistency. In terms of based aircraft demand, all hangars are currently occupied. The hangar
waitlist is eight aircraft, with two owners ready to base their aircraft at LMT when hangar space becomes
available.

Existing Based Aircraft

LMT reports 117 total aircraft, of which 85 are civilian based fixed-wing and helicopter aircraft and 32 are
military based aircraft. The 85 civilian based aircraft are comprised of:

D Piston - 69 P Helicopter - 1
= Single Engine Piston - 67 = Helicopter (Piston) - 1
= Twin-Engine Piston - 2 = Helicopter (Turbine) - 0
P Turbine Turboprop - 8 P Turbine Jet-9
= Single Engine Turboprop - 6 = Small-Cabin Business Jet - 4
= Twin-Engine Turboprop - 2 = Large-Cabin Business Jet - 5

(2 Falcon 50 jets based in December 2018)

Century Aviation (FBO) owns and operates the following turbine aircraft (turboprop/business jet):
P 5 - Falcon 50 (ARC B/C-II)

1 - Falcon 900 (ARC B/C-Il)

1 - Hawker 800XP (ARC B-II)

1- Lear 55 (ARC C-I)

1- Lear 35 (ARC D-l)

1 - Turbo Commander (ARC B-Il).

vV vV vV vV Vv
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FAA TAF Indexed Based Aircraft

The FAA TAF indicates 140 total based aircraft, this includes 32 military aircraft listed as other. Historically,
the FAA TAF appears to have included military aircraft as part of the total based aircraft and this has tended
to overstate the number of actual civilian based aircraft. For this reason, the FAA TAF has been indexed to
the current 85 civilian based aircraft, while applying the same FAA TAF forecast growth rate of 2.0 aircraft
per year.

Forecast Factors

Assessment of the based aircraft activity is by aircraft-type category, unique operator, and industry factors
that influence each segment. The following are upward and downward forecast factors considered as part
of formulating the forecast methodology and projections in developing the low and high forecast scenarios:

Upward Factors (+)

LMT hangar waiting list is averaging two to eight new based aircraft owners.

Flight training and college flight training programs are showing potential expansion.
Flight training operators are anticipating based aircraft increases.

High California taxation and airport rental rates make LMT attractive.

Klamath region has a heightened aviation presence resulting from the Oregon ANG.

LA A 4 A A 4

Klamath Region has favorable flying and weather conditions.

Downward Factors (-)

D Aircraft attrition due to aging aircraft owners, pilot populations, and sales of aging aircraft affect the
number of based aircraft.

P Self-service fuel dispensing is not available.

v

Rising aircraft ownership and operating cost are occurring.
P Expanding FAA regulations are affecting pilot and aircraft certification.

Forecast Scenarios — Based Aircraft

Figure 2-5 summarizes the 20-year total based aircraft forecast.

Low Scenario: FAA Aerospace Forecast Industry Growth Rates
79 Based Aircraft by 2038

High Scenario (Preferred): LMT Hangar Waiting List/Construction Schedule
102 Based Aircraft by 2038
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FAA TAF: Based Aircraft Projection (179 Based Aircraft by 2038)
FAA TAF (Indexed): Based Aircraft Projection (124 Based Aircraft by 2038)

Low Scenario: This forecast approach uses the FAA 20-year fleet growth rates applied to separate aircraft
categories (single piston, multi piston, turboprop, jet, helicopter) as derived from the FAA Aerospace
Forecasts (Table 28). The annual growth rates are: -1.0 percent for single engine piston, -0.4 percent for
multi-engine piston, 1.7 percent for single turboprop, 1.7 percent for multi turboprop, 2.2 percent for
light/small cabin business jets, 2.2 percent for medium/large cabin business jets, and 1.5 percent for
helicopters. In addition, aircraft production rates published by the General Aviation Manufacturing
Association (GAMA) were reviewed to provide an understanding of delivery trends for specific fixed-wing
and helicopter aircraft models. Accordingly, this scenario reflects the following LMT forecast factors:

P Aircraft and pilot attrition will outpace new based aircraft.
P There is a decline of general aviation piston aircraft and utilization.
P Less than eight of the hangar waiting list would be realized.

4 Flight training would expand significantly for college flight programs.

High Scenario (Preferred): This forecast approach applies the historic trend of two to eight pilots on the
LMT hangar wait list and projects the trend to 2038. This forecast assumes LMT will have between two to
eight pilots on the hangar wait-list, be able to accommodate pilots who want hangars, and that pilots will
base their aircraft at LMT. The 20-year growth rate is 1.3 percent. This forecast approach assumes that
influences on LMT will have minimal negative impact and assumes that influences change to be positive
as previously stated in the medium forecast section. This forecast also assumes the following:

4 Hangar ownership and construction arrangements will be resolved; new hangar development will
procced, eventually accommodate the waiting-list demand, and incentivize others.

Based aircraft sales, due to attrition, will be retained at LMT.
FBO plans to base two large-cabin business jets at LMT.

Flight training and college aviation program expansion will result in additional based aircraft.

vV v v Vv

Higher performance aircraft may be based at LMT due to higher California taxation and rental rates.

Preferred Forecast Summary and Reasonableness (High Scenario): The high forecast scenario more
closely aligns with the LMT forecast factors and hangar waiting list/construction demand. In addition, the
high forecast scenario is consistent with a growing Klamath region and economy. Therefore, the civilian
based aircraft will likely fluctuate over the 20-year planning period, but not substantially. Similar to aircraft
operations, the high forecast scenario resembles the transition towards turbine aircraft, which now exceed
piston aircraft production. The high forecast scenario exceeds the FAA TAF.
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Figure 2-5:  (Exhibit & Table): Based Aircraft Forecast

Based Aircraft Forecast - Civilian Aircraft Only
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Based Aircraft - Forecast Scenarios
Low Scenario High Scenario
FAA TAF
Year Actual Based FAA TAF FAA Industry < ELEL
(Indexed) Wait/Construct
Growth
Schedule
2018 85 140 85 85 85
2019 - 141 86 86 85
2023 - 150 95 84 94
2028 - 159 104 82 94
2033 - 169 114 81 100
2038 - 179 124 79 102
2040 - 183 128 79 104
20-Year Change - 39 39 -6 17
20-Year Average - 2.0 2.0 -0.3 0.9
20-Year % Change - 27.9% 45.9% -6.7% 20.0%
% CAGR - 1.2% 1.9% -0.3% 0.9%

Source: Mead & Hunt, Inc. 2018
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Based Aircraft Forecast Mix

Table 2-4 summarizes the 20-year mix of based aircraft forecast by aircraft type for the preferred forecast
scenario. The mix forecast was prepared using input from LMT user and tenant survey responses and is
representative of FAA Aerospace Forecasts on the general aviation industry and fleet production. The
forecast reflects the transition towards higher performance aircraft, including helicopters.

Based Aircraft Mix Forecast Factors:
P LMT revolving hangar waiting list remains between two and eight aircraft.
» FBO plans to base two additional large-cabin business jets at LMT.
P General aviation aircraft are transitioning from piston to turbine aircraft.
4 Hangar construction schedule is based on reasonable cost/financing schedules.

Table 2-4:  Based Aircraft — By Aircraft Type

Based Aircraft By Type - Preferred Forecast (High Scenario)

Year Piston Turboprop Jet Helicopter TOTAL
2018 69 8 7 1 85
2019 69 8 7 1 85
2023 75 9 9 1 94
2028 75 9 9 1 94
2033 79 10 9 2 100
2038 79 12 9 2 102
2040 81 12 9 2 104
20-Year Change 10 4 2 1 17
20-Year Average 0.5 0.2 0.1 0.05 0.85
20-Year % Change 14.5% 50.0% 28.6% 100.0% 20.0%
% CAGR 0.7% 2.0% 1.3% 3.5% 0.9%

Note: Two Dassault Falcon 50 jets were based at LMT in December 2018 but were not recognized as 2018 table activity.
Source: Mead & Hunt, Inc. 2018.

COMPONENT #5: CRITICAL AIRCRAFT

This section describes the LMT critical aircraft forecast as derived from the operational fleet mix forecast.
The critical aircraft classification is assigned to each runway based on aircraft dimensional and performance
characteristics to determine the applicable FAA standards to plan safe and efficient airport facilities.
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Below are the critical aircraft classifications as defined by FAA Advisory Circular 150/5300-13, Airport

Design:

P AAC - Aircraft Approach Category: alphabetic letter designating approach speed (knots)

) ADG - Airplane Design Group: a roman numeral designating wingspan and tail height (feet)

> TDG - Taxiway Design Group: number and alphabetic letter designating wheel configuration.

Unique LMT Critical Aircraft Factors

The critical aircraft designation for LMT considers unique
tenant/user factors which have operational implications
extending from local to national significance. Over the
years, LMT infrastructure and services have been
strategically developed to support LMT users and tenants
with unique operational needs. Two of LMT’s primary users
are the US Forest Service (USFS) and the Oregon Air
National Guard (Oregon ANG); their needs include the
operation of large transport aircraft (up to the DC-10-30 jet
transport).

The LMT unique critical aircraft factors include the following:

Critical Aircraft: As defined by FAA
Advisory Circular 150/5000-17, Critical
Aircraft and Regular Use Determination,
the Airport’s most demanding aircraft, or
grouping of aircraft category, as
determined from aircraft approach speed,
wingspan, and weight, regularly using the
airport for 500 annual operations;
excluding touch and go operations.

P USFS Klamath Air Tanker Base (contract aircraft operations)

4 Oregon ANG and Military Training Missions/Exercises (fighter and transport aircraft). LMT serves as

the only F-15 fighter training facility in the United States.

4 Large-cabin business jets operated for on-demand medical and charter flights (FAR Part 135)

P Private fighter aircraft operating under military contract (tactical jet fighter training aircraft)

P State of Oregon’s Resilience Plan (LMT is a Tier 1 facility for first responders)

Critical Aircraft Planning Determinations

The following section describes the critical aircraft forecast
for LMT, primary Runway 14/32, and crosswind Runway
7/25. The critical aircraft is the most demanding
combination of similar aircraft currently using, or forecast to
use, LMT with reference to FAA aircraft classifications for
the Airport Reference Code (ARC) and Runway Design
Code (RDC). The critical aircraft for primary Runway 14/32
also serves as LMT'’s critical aircraft.

Figure 2-6 depicts LMT’s most demanding group of similar
critical aircraft by user and FAA ARC aircraft classification
(AAC and ADG). These turbine aircraft highlight the unique
critical aircraft demands at LMT as supported by the airfield
infrastructure, including a 10,300-foot runway.
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Airport Reference Code (ARC): An
airport designation defined by FAA
Advisory Circular (AC) 150/5300-13A,
Airport Design, used for planning and
design only and does not limit the aircraft
that may be able to operate safely on the
airport. The AC defines the Runway
Design Code (RDC) as the code
signifying the design standards to which
the runway is to be built.
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Figure 2-6 :  LMT Similar/Critical Aircraft Users and Types — Turbine Aircraft
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Source Categories: FAA TFMSC, LMT ATC Tower Input, LMT Master Plan User Surveys, Airport Staff Report

Primary Runway 14/32 Critical Aircraft (Existing/Future)

The DC-10-30, which supports LMT civilian and military aviation missions, is the most demanding aircraft
at LMT and has been the critical aircraft used for airfield design since the 1993 LMT Master Plan. The most
demanding jet transport aircraft operating at LMT (AAC C/D and ADG IlI/IV) with similar/critical
characteristics to the DC-10-30 include:

v

DC-10-30 (Contract US Forest Service Very Large Air Tanker)
KC-10 Extender (Military Heavy Transport/Aerial Refueling)
C-17 Globemaster (Heavy Military Transport)

KC-135 Stratotanker (Heavy Military Transport)

4
4
4
P C-130/J/Q Hercules (Large USFS Air Tanker)
P C-130 Hercules (Military Transport).

4 Heavy transport aircraft are over 300,000 pounds maximum takeoff weight
4

Large transport aircraft are over 150,000 pounds maximum takeoff weight.
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Table 2-5 lists the existing (2017/2018) and forecast (2038) activity for the most demanding turbine aircraft
at LMT by standard FAA aircraft classification. Activity has been categorized by civilian and military
operations; LMT military operations are not forecast as part of the LMT Master Plan or by the Oregon ANG.
Runway 14/32 currently has 42,800 annual operations (24,500 civilian and 18,300 military) and handles 90
percent of 48,500 total airport operations. As indicated in Table 2-5, existing activity by the most demanding
turbine aircraft totals over 19,000 annual operations or 40 percent of the LMT traffic operating on Runway
14/32.

FAA guidance requires 500 operations by the most demanding aircraft type or grouping of aircraft with

similar characteristics. The following is the AAC and ADG determination for LMT and Runway 14/32 based
on existing and future activity levels, and LMT unique factors:

Table 2-5:  LMT Aircraft Traffic Mix (Total and Most Demanding Turbine Aircraft)

TRAFFIC MIX - TOTAL AIRPORT OPERATIONS

Aircraft Approach Speed (AAS) AAS Airplane Design Group (ADG) ADG
Annual Operations
A B C D Total | 1 1 \Y% Total
Total - Existing (2018) 22,280 7,760 922 17,538 48,500 44,973 9,982 364 136 55,455
Civilian Operations 22,280 7,760 866 886 31,792 44,973 9,982 352 46 55,353
Military Operations 0 0 56 16,652 16,708 0 0 12 90 102
Total - Future (2038) 22,138 7,760 1,265 17,337 | 48,500 | 45,584 8,873 689 184 55,455
Civilian Operations 22,138 7,760 1,209 691 31,798 45,584 8,873 677 94 55,228
Military Operations 0 0 56 16,646 16,702 0 0 12 90 102
Aircraft Approach Speed (AAS) AAS Airplane Design Group (ADG) ADG
Annual Operations
A B C D Total | 1 1 \% Total
Total - Existing (2018) 0 574 922 17,538 19,034 17,446 1,088 364 136 19,034
Civilian Operations 0 574 866 886 2,326 840 1,088 352 46 2,326
Military Operations 0 0 56 16,652 16,708 16,606 0 12 90 16,708
Total - Future (2038) 0 850 1,265 17,337 19,452 16,840 1,739 689 184 19,452
Civilian Operations 0 850 1,209 691 2,750 240 1,739 677 94 2,750
Military Operations 0 0 56 16,646 16,702 16,600 0 12 90 16,702

Note: Turbine Aircraft (defined): jet and turboprop engine aircraft using kerosene-based fuels.

Note: Military aircraft activity was not forecasted as part of the LMT Master Plan; however, military traffic is expected to increase
throughout the 20-year LMT forecast period.

Note: The 2017/2018 activity includes 600 annual operations by Adversary Air aircraft (D-1). The contract is not anticipated to extend
beyond 2023 at LMT. The 2019 Adversary Air activity is expected to total 4,500 annual operations.

Source: FAA TEMSC, LMT ATC Tower Input, LMT Master Plan User Surveys, Airport Staff Report.
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Existing Critical Aircraft Designation: D-llI
AAC D Representative Aircraft: F-15 C/D / L-159 Civilian Fighter
ADG llI Representative Aircraft: Avro RJ-85/ MD-80 Series / B-737 Series

AAC Determination (Existing): There were 17,538 total operations (886 civilian) by AAC D aircraft in
2017/2018. This exceeds the FAA regular use threshold; therefore, the AAC D is justified.

ADG Determination (Existing): There were a combined 500 total operations (398 civilian) by ADG Il and
IV aircraft in 2017/2018. This exceeds the FAA regular use threshold; therefore, the ADG Il is justified.

Future Critical Aircraft Designation: D-IV
AAC D Representative Aircraft: DC-10-30 Military Transport / Civilian US Forest Service Tanker
ADG IV Representative Aircraft: DC-10-30 Military Transport / Civilian US Forest Service Tanker

AAC Determination (Future): There are forecast to be 17,337 total operations (691 civilian) by AAC D
aircraft in 2038. This exceeds the FAA regular use threshold; therefore, the AAC D is justified.

ADG Determination (Future): There are forecast to be 184 total operations (94 civilian) by ADG IV aircraft
in 2038. While this does not meet the FAA regular use threshold, it is recommended that ADG IV design
standards be maintained for planning purposes for the following reasons:

US Forest Service (USFS): LMT plays a critical role in fire support services for the USFS as wildfires are
a growing problem in the mountain west. The USFS manages nearly 60 percent of all Oregon fires, which
is significantly higher than Washington at 18 percent and California at 19 percent. The U.S. Department of
the Interior reports that for the period from 1985 to 2018, the total acres burned has increased at four
percent annually and the suppression costs have increased at eight percent annually. This trend is not
expected to reverse in the immediate future; therefore, it is vital that the capabilities at existing support
facilities like LMT are maintained. The USFS is retiring older turboprop and jet tanker aircraft (DC-7, MD-
87, and Avro RJ85) from their contract fleet and is replacing them with the C-130 (C-IV), DC-10-30 (D-IV),
and eventually the Boeing 737 (C-1ll). The USFS has inquired about operating the Boeing 747 supertanker
(D-V) at LMT. Discussions with the USFS indicate that the facilities recently made available at LMT,
including improved Taxiway B access to the USFS ramp and large east-side apron, make it highly likely
that LMT will see increasing activity by these large jet tanker aircraft. In summary, based on USFS fleet
logistics, the ADG IV transport aircraft (DC-10-30, C-130) is the most demanding aircraft group at LMT.

Guard/Military: LMT plays a critical role in military support services for the Oregon ANG. Oregon does not
have any military bases, so federal facilities like the Guard base at LMT are vital for State military and
emergency response. LMT is a Guard base for fighter training and military readiness exercises, which
involves operations by large/heavy transport aircraft including the KC-10 Extender Air Tanker (D-1V), C-17
Globemaster (D-1V), and KC-135 Stratotanker (D-1V). Similarly, the military KC-46A Pegasus (D-1V Boeing
767 model) is programmed to replace the KC-135 Stratotanker (D-1V). LMT activity by large/heavy
transports averages 100 to 200 annual operations, depending on training exercise events hosted at LMT.
Oregon ANG forecasts are not available to project military traffic levels at LMT; however, Airport Staff
expects military traffic to moderately increase throughout the 20-year LMT planning period. In addition, LMT
has been notified that the C-17 Globemaster (D-1V) would be the expected military aircraft to support Tier
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1 Resilience Plan logistics for Klamath Falls. In summary, based on military and state emergency response
needs, the ADG IV transport aircraft (KC-10, C-17, KC-135) is the most demanding aircraft group at LMT.

Other: LMT is used by other large aircraft, including AAC C/D large-cabin business jets (Gulfstream
300/400/500 Series, Bombardier Global Express), and as a Boeing test site for the Boeing 737 (C-IIl). The
FBO (Century Aviation) recently purchased a large hangar at LMT with the intentions of basing a Gulfstream
400 Series (D-Il) and Gulfstream 500 Series (D-lll) business jet to support domestic and international
medical and charter flights.

Figure 2-7 depicts the performance and dimensional characteristics of the critical aircraft (DC-10) for the

Airport and primary Runway 14/32. The DC-10-30 is a tri-jet transport aircraft operated at LMT under
contract for the USFS and is also used for military aerial refueling and troop transports.

Figure 2-7 :  Primary Runway / Airport Critical Aircraft

Aircraft Design Characteristics:

Aircraft DC-10-30
Aircraft Type: Tri-Engine Transport Jet
FAA ARC/TDG: D-IV; TDG 5
Approach Speed: 150 Knots
Wingspan: 165'

Length: 82'

Tailheight: Y4

Maximum Weight: 555,000 Pounds
Seating Configuration: 2 Pilot Crew
Cockpit to Main Gear (CMG) 88'

Wheelbase 72'

Main Gear Width (MGW) 35!

Note: Aircraft dimensions and performances vary per model configuration.

Source: Aircraft Manufacturer Website, FAA Aircraft Database Spreadsheet (Obtained August 2018).

While there are not 500 ADG |V operations, LMT tenants (USFS and the Oregon ANG) have indicated that ADG 1V facilities are vital
to their mission at LMT. Therefore, for future airport planning purposes, the primary Runway 14/32 and associated taxiway system
should continue to comply with FAA D-IV and TDG-5 standards to accommodate large/heavy transport aircraft (representative of the
DC-10-30 critical aircraft) with an AAC approach speed less than 166 knots, an ADG aircraft wingspan up to 171 feet, and a tail height
less than 60 feet.

==
CRATER LAKE | Master Plan

RN Akron Report 2-31




CHAPTER 2 : AVIATION FORECASTS

Crosswind Runway 7/25 Critical Aircraft (Existing/Future)

The critical aircraft for crosswind Runway 7/25 is the Beechcraft King Air, which has an ARC B-Il and TDG
2 classification. The King Air Series, as represented by the King Air 350/1900 models, is a popular twin-
turboprop plane in production, and commonly used for business, corporate, and commercial transport
purposes.

Runway 7/25 handles 5,500 annual operations, which is approximately 10 percent of total airport
operations. FAA Advisory Circular 150/5000-17 guidance requires 500 operations by the most demanding
aircraft type or grouping of aircraft with similar characteristics. The turbine aircraft, similar to the King Air
Series, conduct 1,500 annual operations on the crosswind runway, including 1,360 operations by Part 135
operators and 980 operations by ‘large’ aircraft with a maximum takeoff weight greater than 12,500 pounds.
These turbine aircraft operate on the crosswind runway for commercial and business/corporate transport
purposes, including charter passengers, scheduled air cargo freight, on-demand medical air lift, USFS, and
agricultural users. Therefore, the King Air Series is the representative aircraft group for the activity taking
place on the crosswind runway. Below are turbine (turboprop and jets) aircraft with similar characteristics
to the King Air critical aircraft and operating on Runway 7/25; documented by aircraft type/model, ARC,
user and crosswind runway activity [annual operations]:

D King Air Series (B-Il) Large Twin Turboprop: General Aviation Transient [80 Operations]
Pilatus PC-12 (A-11) Single Turboprop: Medical Air Lift [60 Operations *]

Air Tractor AT-402B (A-Il) Large Single Turboprop: Based Agriculture [700 Operations *]
Cessna Caravan 208 (A-Il) Single Turboprop: Air Cargo [225 Operations *]

Beechcraft 99 (B-I) Twin Turboprop: Air Cargo [150 Operations *]

ST-2 Grumman (B-II) Large Twin Turboprop: USFS [50 Operations *]

Air Tractor AT-802F Fire Boss (B-Il) Large Single Turboprop: USFS [60 Operations *
Aero Commander 500 Turbo Series (B-1l) Twin Piston: USFS [40 Operations *]
Business Jets - Based and Transient General Aviation Users [50 Operations *]

Falcon 50 (ARC B/C-Il) Twin-Engine Jet: FBO Charter/Medical Flights

Falcon 900 (ARC B/C-II) Tri-Engine Jet: FBO Charter/Medical Flights

Hawker 800XP (ARC B-Il) Twin-Engine Jet: FBO Charter/Medical Flights

VvV VvV VvV VvV VvV VvV vV VvV vV v v Vv

Turbo Commander (ARC B-Il) Twin-Turboprop: FBO Charter/Medical Flights

v

Other Transient General Aviation Users [100+ Operations *].

Note: Large turboprop aircraft are over 12,500 pounds maximum takeoff weight
Note: * Denotes Part 135 Certificated Operator

Combined, the above turbine aircraft with similar characteristics to the King Air account for 1,500 annual
regular use operations on Runway 7/25 (activity information obtained from 2018 LMT Tenant/User Surveys
and 2019 Crosswind Testimonial Letters). Business jets are the largest aircraft operating on the crosswind
runway, but they do not conduct 500 annual regular use operations.
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The military does not conduct normal landing or takeoff operations on the Crosswind Runway 7/25, unless
required for emergency purposes. Also, as a future forecast scenario, the crosswind runway could once
again accommodate regional airline passenger aircraft, including the twin-turboprops comparable to the
King Air Series.

The following is the AAC and ADG determination for the Runway 7/25 based on existing and future activity
levels and LMT unique factors:

AAC Determination (Existing/Future): There were 1,206 total civilian operations by AAC B aircraft in
2017/2018; that number is projected to reach 1,600 total civilian operations in 2038. This exceeds the FAA
regular use threshold; therefore, the AAC B is justified.

ADG Determination (Existing/Future): There were 1,236 total civilian operations by ADG Il aircraft in
2017/2018; that number is projected to reach 1,450 total civilian operations by 2038. This exceeds the FAA
regular use threshold; therefore, the ADG Category Il is justified.

For future planning purposes, the crosswind runway should comply with FAA B-II (large aircraft) and TDG-
2 standards to accommodate large turboprop aircraft (representative of the King Air 350/1900 Series) with
an AAC approach speed less than 121 knots, an ADG aircraft wingspan less than 79 feet, and a tail height
up to 29 feet. The crosswind Runway 7/25, which is aligned with the strong, gusty-wind conditions from
the west, is required to meet a minimum FAA 10.5-knot crosswind coverage. It should be noted the previous
LMT 2005 Master Plan identified the crosswind Runway 7/25 as an ARC B-llI classification based on the
Alaska/Horizon Airlines 37-seat Bombardier Q-200 twin-turboprop aircraft used for scheduled airline
service. Figure 2-8 depicts the performance and dimensional characteristics of the representative critical
aircraft (Beechcraft King Air 350/1900) for the crosswind Runway 7/25.
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Figure 2-8 : Crosswind Runway Critical Aircraft

Aircraft Design Characteristics:

Aircraft: Beechcraft King Air 350/1900
Aircraft Type: Twin Engine Turboprop
FAA ARC/TDG: B-IIl; TDG 2

Approach Speed: 113 Knots

Wingspan: 58'

Length: 57

Tailheight: 16'

Maximum Weight: 17,200 Pounds

Seating Configuration: 2 Crew + 10+ Passengers
Cockpitto Main Gear (CMG) 16’

Wheelbase 24"

Main Gear Width (MGW) 17

Note: Aircraft dimensions and performances vary per model configuration.
Source: Aircraft Manufacturer Website, FAA Aircraft Database Spreadsheet (Obtained August 2018)

Critical Aircraft Forecast Recommendation

The critical aircraft is important to airport planning. The critical aircraft is a basis for determining airfield and
landside geometric dimensions, setbacks, separations, airspace clearances, safety areas, and other
structural considerations. Regarding critical aircraft determinations, FAA Advisory Circular 150/5000-17
states that facility planning should include consideration of military aircraft or other federally-owned aircraft
operating at the airport.

Airport planning considers a variety of critical aircraft to define separate elements of airport design (runway
length, taxiway design, apron strength, etc.). This critical aircraft determination is made for airport planning
purposes only; federal law does not allow the FAA to fund projects that solely benefit another federal
agency. The critical aircraft is used to determine project eligibility or justification; therefore, in some cases,
the FAA will need to designate a critical aircraft for Airport Improvement Plan (AIP) or Passenger Facility
Charge (PFC) eligibility that is separate and distinct from the critical aircraft used for planning and designing
the airfield. It is acknowledged that FAA ability to participate, in full or in part, in LMT capital improvement
projects will be determined on a case by case basis closer to the time of project design and implementation.

The following is a summary of LMT existing and future critical aircraft and FAA aircraft classifications as
defined by FAA Advisory Circular 150/5300-13, Airport Design:
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Airport and Runway 14/32 Critical Aircraft (Existing)
P FAA AAC Category D
» FAA ADG Category Il
P FAA Runway Visibility Minimums: Not Lower than %2-Mile (2400 RVR).

Airport and Runway 14/32 Critical Aircraft (Future)
P FAA AAC Category D
P FAA ADG Category IV
P FAA Runway Visibility Minimums: Not Lower than ¥2-Mile (2400 RVR).

Note: Not all airfield facilities and construction projects (such as holding/by-pass areas and certain taxiway segments) would require
adherence to ARC D-IV and TDG 5.

Crosswind Runway 7/25 Critical Aircraft (Existing/Future)
P FAA AAC Category B
P FAA ADG Category II
> FAA Runway Visibility Minimums: Visual.

SPECIALIZED CIVILIAN FORECAST ACTIVITIES

The following are unique forecast activities considered for facility planning purposes:

US FOREST SERVICE ACTIVITY

During the fire season, which typically extends from June to October, the US Forest Service Klamath Air
Tanker Base (KATB) supports up to 37 different air tanker aircraft flying about 220 flights, or nearly 500
annual operations at LMT. The US Forest Service is in the process of retiring the older multi-engine
propeller aircraft (DC-7, Convair 580) and transitioning toward jet transports (RJ-85, MD-80), including
interest in accommodating the DC-10-30 transport (3-engine heavy jet) at LMT. KATB flights during the 20-
year forecast period are projected to range between 300 and 500 annual aircraft operations, depending on
fire season severity.

MEDICAL FLIGHTS

Medical flights include the transport of people and organs/tissues using turbine fixed-wing and helicopter
aircraft. Medical-related flight activity during the 20-year forecast period is projected to range between 1,500
and 2,500 annual aircraft operations at LMT, depending on the medical flight contracts.
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CIVILIAN FLIGHT TRAINING ACTIVITY

Combined, there are 7 based flight training aircraft (6 fixed-wing and 1 helicopter) conducting about 16,000
operations per year (Civilian flight school training is provided by Pelican Aviation and Precision Aviation.
Pelican Aviation provides fixed-wing pilot instruction and training. Precision Aviation offers helicopter and
fixed-wing pilot instruction and an accredited flight training program affiliated with the Klamath Community
College). As an industry standard, each flight training aircraft typically operates between 200 and 500 hours
annually and conducts 2,200 to 2,600 operations per year.

Flight training activity is expected to increase, principally in response to the airline industry demand for
supplying professional pilots. However, flight training activities are potentially limited by LMT military activity
and surrounding military operating airspace constraints, in addition to other impeding industry factors
associated with flight training costs, regulatory costs, and the supply of flight instructors. Flight training
activity during the 20-year forecast period is projected to range between 15,000 and 20,000 annual aircraft
operations at LMT, depending on the pilot shortage condition.

ADVERSARY AIR (CIVILIAN CONTRACT)

Adversary Air is a private company providing tactical aircraft training under contract with the Oregon ANG
starting in a year or two. Adversary Air will base between 4 and 10 L-159 Alca fighter jets, and perhaps
other fighter aircraft at LMT. This LMT forecast assumes that Adversary Air will receive a contract extension
for four additional years, similar to other military base contract terms. Adversary Air flight training activity
during the 20-year forecast period is projected to range between 2,500 and 5,000 annual aircraft operations
at LMT, depending on daily flight schedules during the week and weekend periods.

POTENTIAL SCENIC/TOURISM FLIGHTS

Located 55 flight miles from the Crater Lake National Park, there is a potential for scenic air passenger
flight tours operating out of LMT. These flights would likely be offered on a seasonal basis, operated as
scheduled or non-scheduled service, using fixed-wing aircraft and/or helicopters. The air tour operator may
provide scenic flight tours from other surrounding airports and might provide other on-demand passenger
service at LMT. During the peak tourism season, flights would likely not be conducted daily and would not
exceed one to two flights per day; equivalent to about 1,000 to 2,000 enplaned passengers per year.

POTENTIAL UNMANNED AIRCRAFT SYSTEMS (UAS-DRONES)

Unmanned Aircraft System (UAS) aircraft are rapidly becoming a more mainstream aircraft platform
supporting various civilian and military flight applications. Large retail companies are pursuing UAS for
product deliveries. While future UAS aircraft may not require airfield facilities for delivery networks, there
may be UAS applications which could involve other on-airport land use, such as a domicile for maintenance
and training. As the UAS industry and regulations evolve, including advocating airspace compatibility, some
aspects of UAS activity could be realized at LMT. However, due to the potential conflicts with military training
exercises and uncertainty of the UAS industry for commercial applications, no UAS-specific activities have
been projected or forecast for LMT.
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CHAPTER 2 : AVIATION FORECASTS

This section summarizes the preferred aviation demand forecasts and will be used in subsequent Airport
Master Plan tasks. Table 2-6 summarizes the preferred Master Plan forecasts.

Table 2-6 ;

Master Plan Forecast Summary

MASTER PLAN FORECAST SUMMARY

Existing Base Year | Base Year | Base Year | Base Year | Base Year
Forecast Component Base Year | +1Year | +5Years | +10 Years | + 15 Years | + 20 Years
(Annual Totals)
2018 2019 2023 2028 2033 2038
Airline Passengers - Total 0 10,800 26,600 28,200 30,200 31,000
Enplaned 0 5,400 13,300 14,100 15,100 15,500
Deplaned 0 5,400 13,300 14,100 15,100 15,500
Total Operations (Civilian+Military) 48,500 48,755 52,955 51,655 53,355 54,955
Total Operations (Civilian) 31,600 31,800 36,000 34,700 36,400 38,000
Itinerant (Base) 27,500 27,757 28,737 29,977 31,257 32,547
Itinerant (Base + Outlook) 27,500 28,797 29,987 32,157 33,437 35,047
Air Carrier (Outlook) 0 1,040 1,250 2,180 2,180 2,500
Air Cargo 1,000 1,020 1,090 1,180 1,270 1,360
Air Taxi 2,600 2,650 2,840 3,090 3,380 3,680
General Avation 14,600 14,780 15,500 16,400 17,300 18,200
Military 9,300 9,307 9,307 9,307 9,307 9,307
Local 21,000 21,125 21,435 21,822 22,209 22,596
General Avation 13,400 13,477 13,787 14,174 14,561 14,948
Military 7,600 7,648 7,648 7,648 7,648 7,648
Instrument Operations 2,460 2,490 2,605 2,751 2,902 3,053
Peak Hour Operations 10.4 10.5 11.8 11.4 12.0 12.5
Air Cargo (Freight+Mail - Lbs) 1,517,821 1,526,800 1,563,600 1,610,900 1,659,600 1,709,800
Based Aircraft 85 85 94 94 100 102
Single Engine Piston 67 67 72 72 76 76
Multi Engine Piston 2 2 3 3 3 3
Turboprop 8 8 9 9 10 12
Jet Engine 7 7 9 9
Helicopter 1 1 1 1
Other 0 0 0 0
GA Operations/Based Aircraft 329 332 312 325 319 325
Note: Forecast values rounded, may not total.
Source: Mead & Hunt, Inc. 2018
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FORECAST PLANNING ACTIVITY LEVELS

The preferred aviation forecasts are projected demand levels. The forecasts are used to evaluate the type,
size, and location of capital improvements. These serve as the basis for Plan decision-making and
recommendations; they are used to analyze facility requirements, to assess alternatives, and to prioritize
project improvements.

Based on various circumstances, certain aspects of forecast demand may deviate from the projected
timeline or may not materialize as planned. Therefore, because actual year-to-year activity can deviate from
forecast projections, the LMT should monitor the relationship between forecast demand and actual activity
levels. As recommended by FAA Advisory Circular 150/5070-6B, LMT should track planning activity levels,
rather than specific years, to guide the thresholds for triggering Airport project improvements. This approach
considers constrained and unconstrained forecasts, as a matter of “reviewing the operational factors and
events implicit in the forecast to determine if differing assumptions regarding those factors have affected
the forecast results.”

CRITICAL AIRCRAFT FORECAST

The critical aircraft designation has implications for civilian and military tenants/users at LMT, with
consequences affecting regional, state, and national safety and security interests. As previously indicated,
LMT serves as the only F-15 C/D fighter training facility in the United States and, therefore, is an essential
facility for LMT’s key tenant, the Oregon ANG.

In addition, the unique operational factors at LMT are taken into consideration as part of the critical aircraft
determination to maintain a safe and efficient airport facility. Therefore, the future critical aircraft for planning
LMT and primary Runway 14/32 is the DC-10-30(ARC D-1V), an aircraft directly supporting the US Forest
Service, Guard/Military, and the Oregon Resilience Plan at LMT. The DC-10-30 is representative of the
most demanding jet transport aircraft of similar characteristics operating at LMT. Other D-IV aircraft also
operate at LMT, including the C-130, KC-135, C-17, and likely the KC-46 Air Refueler.

The critical aircraft is relevant to other LMT facilities as it influences runway length, runway width, taxiway
systems, and pavement strength. The LMT critical aircraft is used to identify existing and future LMT
facilities required to satisfy FAA critical aircraft planning and design standards. These facility requirements
are documented in the Facility Requirement Chapter (Chapter 3).

FAA TERMINAL AREA FORECASTS COMPARISON AND APPROVAL

Table 2-7 summarizes and compares the preferred 20-year Master Plan forecasts with the FAA TAF (dated
January 2018), in terms of consistency with FAA tolerances. Forecasts are considered consistent with the
TAF if the forecasts differ by less than 10 percent in the five-year forecast period, and 15 percent in the 10-
year forecast period. The FAA bases primary considerations in forecast review and approval on forecasts
using reasonable planning assumptions, current data, and appropriate forecast methods.
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The Master Plan forecasts, once approved by the FAA, are commonly accepted as the future FAA TAF
forecast, and later used for environmental and financial planning purposes. The forecasts require review
and approval by the FAA, as conducted per FAA Review and Approval of Aviation Forecasts dated June
2008.

Table 2-7:  Master Plan Forecast and FAA TAF Comparison

COMPARISON OF MASTER PLAN ANF FAA TAF FORECASTS

Forecast Year Master Plan FAA. TAF FAA TAF Airport/TAF
G Fesl) (Preferred Unadjusted Adjusted G ente)
Forecast) (Jan-2018) (Jan-2018)
Airline Passenger Enplanements
Base Year (2018) 2018 0 8,323 Same -
Base Year + 1 2019 5,400 8,323 Same -35.1%
Base Year + 5 2023 13,300 8,323 Same 59.8%
Base Year + 10 2028 14,100 8,323 Same 69.4%
Base Year + 15 2033 15,100 8,323 Same 81.4%
Base Year + 20 2038 15,500 8,323 Same 86.2%
Commercial Aircraft Operations (Civilian)
Base Year (2018) 2018 3,600 4,886 Same -26.3%
Base Year + 1 2019 3,670 4,921 Same -25.4%
Base Year + 5 2023 3,930 5,063 Same -22.4%
Base Year + 10 2028 4,270 5,248 Same -18.6%
Base Year + 15 2033 4,650 5,435 Same -14.4%
Base Year + 20 2038 5,040 5,629 Same -10.5%
Total Airport Aircraft Operations (Civilian)
Base Year (2018) 2018 31,600 30,941 Same 2.1%
Base Year + 1 2019 31,800 31,044 Same 2.4%
Base Year + 5 2023 36,000 31,462 Same 14.4%
Base Year + 10 2028 34,700 31,999 Same 8.4%
Base Year + 15 2033 36,400 32,546 Same 11.8%
Base Year + 20 2038 38,000 33,108 Same 14.8%
Total Based Aircraft (Civilian)
Base Year (2018) 2018 85 140 85 0.0%
Base Year + 1 2019 85 141 86 -1.2%
Base Year + 5 2023 94 150 95 -1.1%
Base Year + 10 2028 94 159 104 -9.6%
Base Year + 15 2033 100 169 114 -12.3%
Base Year + 20 2038 102 179 124 -17.7%

Note: Bold text indicates Master Plan Forecast exceeds FAA Forecast Threshold

Source; FAA TAF published January 2018; adjusted to reflect LMT current activity for civilian based aircraft
Note: Forecast values rounded, may not total.

Note: Commercial Aircraft Operation include scheduled air cargo and potential airline outlook.

Source: Mead & Hunt, Inc. 2018
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Chapter 3

Facility Requirements

INTRODUCTION

This chapter documents the recommended airport facility improvements to satisfy the 20-year aviation
forecast demand for the Crater Lake—Klamath Regional Airport (LMT). The facility improvements are
identified to accommodate user demand, conform to airport design standards, and address strategic

developments envisioned by the City of Klamath Falls. The facility requirements bridge the gap between
what LMT has and what it needs.

This Facility Requirements Chapter includes:

4 Airport Classifications and Federal Aviation Administration (FAA) Standards

P Airfield System Requirements

= Airport Capacity

= Runway System

= Taxiway System

= Navigational, Weather, and Lighting Aids
P Landside Facility Requirements

= Airline Terminal

= Air Cargo

= General Aviation

= Aviation Tenants

= Support Facilities

4 Airport Land Use and Property Interests

AIRPORT CLASSIFICATION AND FAA STANDARDS

Figure 3-1 illustrates the facility requirement process. Airport facilities, which include infrastructure,
buildings, equipment, and property, are recommended consistent with the LMT role, user demand, and
FAA design classification. Facility requirements are not an absolute design mandate, but rather, are
recommendations for meeting FAA minimum design standards for safe and efficient facilities.

=
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CHAPTER 3 : FACILITY REQUIREMENTS

Figure 3-1: Facility Requirements Planning Process

#1: FACILITY ANALYSIS #2: FACILITY NEED #3: FAA STANDARDS #4: RECOMMENDED
- . Airfield Runway and FAA Design Standards Facility Requirement
Airport Capacity i L . ..
Annual and Peak Conditions Taxiway Systems Existing and Future Critical Determination
(Civilian and Military Use) Aircraft Design Groups Recommended Facilities
to Meet Demand and FAA
Standards
Runway Length Airspace and Instrument AL LTI

FAA Non-Standards 7

Critical Aircraft Perfi
ritical Aircraft Performances Approach Procedures Geometric Conditions N I
Space Allocation Landside Facilities and - Facility Requirement
Airport Buildings Support Infrastructure Projects To Meet
Aircraft Hangars Facility Req‘mrement User Demand and
Aircraft Apron Recommendations to Meet S dard
Vehicle Parking FAA Design Standards tandards

Source: Mead & Hunt, Inc., February 2019.

AIRPORT DESIGN STANDARDS

LMT is a unique airport in terms of facility requirements. LMT is a FAA Part 139 commercial service facility
supporting civil and military operations having demanding aircraft performance requirements, including
heavy transports, large-cabin business jets, and fighters. These operational factors are central to
appropriately planning facility improvements at LMT. The airfield facilities, including the runway and taxiway
systems, are shared with the Oregon Air National Guard (Oregon ANG).

The airfield facility requirements and application of planning standards are identified to accommodate
civilian use in accordance with FAA design standards. The facility requirements for shared-use areas to
accommodate military use or design standards are documented separately. The military areas that are
leased or used exclusively by the Oregon ANG are excluded as part of the facility requirement
recommendations.

The tables in this chapter use the following color coding system to identify facility requirement conditions
and recommendations, for civilian and military purposes.

P Black Text = Existing Condition

P Blue Text = Recommended 20-Year Facility Change

P Bold Text = Facility Exceeds FAA Standards

4 Gray Text = Military (Guard) Facility Standard

=5
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CHAPTER 3 : FACILITY REQUIREMENTS

Civilian Airport Facility Planning

Airport facility planning must conform to FAA minimum
design standards, preferably without deviation or A”dpo(;t Referéenqe thde (B“chi FAAthp'a“”'“%
. . . . . an esign esignation ase on € MmosSs
rr?o.dlflcatlon.'The'z appllcatilon of FAA de.sgn standards for demanding Runway Design Code (RDC).
airfield planning is determined by the existing and forecast
critical aircraft. FAA Advisory Circular 150/5300-13A (FAA | Runway Design Code (RDC): FAA planning and
AC-13A), Airport Design, uses a classification system to | design designation which signifies the FAA
. s . . . design standards to which the runway is to be
plan airport facilities that is established from the following | it

Airport Reference Code (ARC) and Runway Design Code

(RDC) components:
P Aircraft Approach Category (AAC): alphabetic letter designating approach speed, in knots.
4 Airplane Design Group (ADG): roman numeral designating wingspan and tail height, in feet.
P Taxiway Design Group (TDG): number designating aircraft wheel gear configuration.

4 Runway Visibility Range (RVR): instrument approach visibility minimums, in feet.

Military Airport Facility Planning

FAA funding guidance requires military facilities be documented separately from FAA facility planning and
design requirements. In accordance with FAA AC-13A, Section Al-2(b), “During airport facility design,
consider routine military operations such as medical evacuation, strategic deployment and dispersal, and
Reserve and National Guard training missions.”

Therefore, military operations for the leased Oregon ANG areas are considered as part of developing LMT
facility requirement recommendations for existing and planned conditions. The LMT military facility and land
use project requirements are documented directly from the Oregon ANG Installation Development Plan
(2015 IDP), the Joint Land Use Study (2016 JLUS Phase 1 and 2019 JLUS Phase 2), and the Installation
Complex Encroachment Management Action Plan (2018 ICEMAP).

Military facility requirements and airfield design standards reflect the US Department of Defense (DOD)
Unified Facilities Criteria (UFC) 3-260-01, Airfield and Heliport Planning and Design, dated February 2019
and the Air National Guard Handbook 32-1084, Facility Space Standards, dated January 2015. Aviation
facilities serving military purposes at LMT must be planned, programmed, and constructed in accordance
with the DOD procedures and the Area Development Plan process.

FAA Airport Design Classification

The following outlines the existing and future FAA ARC/RDC critical aircraft design classification for Runway
14/32 and Runway 7/25. The ARC/RDC designation is used to appropriately plan airspace, airfield, and
landside facilities, including the geometric standards which govern safety area dimensions, separations,
setbacks, height limitations, and buffer areas.

"
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CHAPTER 3 : FACILITY REQUIREMENTS

Runway 14/32 (Existing Condition)

P FAA ARC/RDC Category: D-lll (Large Aircraft Less than 150,000 Pounds)
P FAA Taxiway Design Category: TDG 3 to 5

P Critical Aircraft Design Group
= AAC D: Fighter (F-15 C/D)
= ADG llI: Large Narrowbody Transport (Avro RJ-85/MD-87)

P FAA RVR: 2,400 Feet (Not Lower than Y2-Mile)

Runway 14/32 (Future Condition)

P FAA ARC/RDC Category: D-IV (Large/Heavy Aircraft Greater than 150,000 Pounds)
P FAA Taxiway Design Category: TDG 5

D Aircraft Type Design Group
= AAC D: Fighter (F-15 C/D)
= ADG IV: Heavy Transport (DC-10-30 Series)

P FAARVR: 2,400 Feet (Not Lower than %2-Mile)

Runway 7/25 (Existing/Future Condition)

P FAA ARC/RDC Category: B-Il (Large Aircraft: Greater than 12,500 Pounds)
= Existing runway designed to RDC B-llI

P FAA Taxiway Design Category: TDG 2

D Critical Aircraft Design Group
= AAC B: Twin Turboprop
= ADG lI: Twin Turboprop

P Aircraft Type: Beechcraft King Air 350/1900
» FAARVR: Visual

AIRFIELD SYSTEM REQUIREMENTS

This section documents airfield facility requirements and makes recommendations for changes to facilities
based on forecast traffic levels, user/tenant demand, FAA ARC/RDC critical aircraft standards, and strategic
facility developments envisioned by the City of Klamath Falls.

AIRPORT CAPACITY

Airfield capacity analysis is used to identify the type and timing of airfield enhancements to optimize
operational efficiency and increase level of service. Annual Service Volume (ASV) is the FAA method to
quantify airfield operational capacity. ASV, as defined in FAA Advisory Circular 150/5060-5, Airport
Capacity and Delay, is the number of annual aircraft takeoff and landing operations accommodated by the
runway and taxiway system.

"
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CHAPTER 3 : FACILITY REQUIREMENTS

The ASV is calculated using these inputs: Annual Service Volume (ASV):

An airport's annual aircraft
operational takeoff and landing
» Annual, monthly, and hourly peak-period operations capacity.

P Airfield (runway and taxiway) geometric configuration

P Traffic patterns, aircraft type mix, and runway end Demand: The number of aircraft

arrival/departure utilization operations accommodated in a

4 Runway instrumentation/meteorological conditions (visual and specified period.

instrument). Capacity: The maximum
number of aircraft operations
Airfield ASV Capacity Analysis accommodated — during &
specified period or operating

condition.

The airfield configuration provides an ASV of 200,000 annual aircraft
operations. Runway 14/32 accommodates 85 to 95 percent of total Delay: The time period an
airport traffic and Runway 7/25 accommodated 5 to 15 percent of the | gjrcraft experiences a capacity
ARC/RDC Category A and B traffic. 2018 annual operations at LMT | constraint, usually expressed in
totaled 48,500 and are forecast to reach 54,900 operations by 2038. minutes.

The following is the percent ASV demand-to-capacity ratio based on
2018 and 2038 activity levels.

Airport ASV Capacity (Runway 14/32 and Runway 7/25)

P 2018 ASV Demand/Capacity Ratio = 24 Percent (48,500 Operations + 200,000 ASV)
P 2038 ASV Demand/Capacity Ratio = 27 Percent (54,900 Operations + 200,000 ASV)

The FAA recommends planning for airfield capacity improvements when the ASV demand/capacity ratio
reaches 60 percent. Although the airfield provides adequate annualized ASV capacity for normal operating
periods during visual and instrument conditions, the following factors have been considered in planning to
accommodate unique and peak-period activity occurrences at LMT:

D Aircraft mix, size, approach speeds, and runway performance requirements
Air Traffic Control (ATC) assignment of local traffic pattern(s) and runway utilization

Civilian flight training periods

4
4
4 Military flight training (8 to 12 aircraft departures/arrivals per training bank session)
4 Military aircraft arming and de-arming practices

4 Adversary Air tactical training (4 to 6 aircraft departures/arrivals per training bank session)
4

US Forest Service fire-fighting activity.

"
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CHAPTER 3 : FACILITY REQUIREMENTS

Figure 3-2 depicts the points where airfield capacity is constrained; these are locations where congestion
and delay occur during peak-period demand as the result of airfield configuration and operating procedures.
The locations were obtained from LMT staff, LMT Airport Traffic Control Tower (ATCT) tower chief, and
Oregon ANG Master Plan representatives). Congestion most often occurs during morning and afternoon
Oregon ANG training activities, when multiple military aircraft (8 to 12 F-15s) are awaiting departure
clearance and occupying the Explosive Ordinance Recovery (EOR) arming/de-arming positions.

P Congestion/Delay Point 1: North Runway 14 End (Intersection of Taxiways D and C)
4 Congestion/Delay Point 2: Main Apron (Intersection of Taxiways D and E)
4 Congestion/Delay Point 3: Parallel Taxiways (Intersection of Taxiways G and F)

4 Congestion/Delay Point 4: South Runway 32 End (Taxiway G Entrance)

ASV Capacity Recommendation: The airfield provides sufficient capacity throughout the 20-year
planning period for operations occurring during normal operating periods. Peak-activity periods will inform
future airfield infrastructure or procedural changes for specified congestion/delay locations to minimize
runway and taxiway occupancy.

"
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Figure 3-2:

CHAPTER 3 : FACILITY REQUIREMENTS

LMT Annual Service Volume (ASV) Congestion/Delay Locations

Airfield Capacity Constraint Point Z::}
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Source: Mead & Hunt, Inc., February 2019.
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CHAPTER 3 : FACILITY REQUIREMENTS

RUNWAY SYSTEM

This section documents the runway facility requirements for the primary Runway 14/32 and crosswind
Runway 7/25, including supporting runway infrastructure, facilities, and equipment to meet user demands
and the forecast critical aircraft design standards.

Primary Runway 14/32 Facilities

Runway 14/32 is 10,302 feet long and 150 feet wide, and includes paved shoulders, blast pads, and
overruns beyond each end, as well as runway lighting, signs, and markings to support precision instrument
capabilities. Runway 14/32 includes an arresting gear installed for the Runway 14 and 32 ends used
exclusively for military fighter emergency landing situations.

Runway 14/32 Length

Runway 14/32 is 10,302 feet, constructed to this length in 1956. The Runway 14/32 takeoff, landing, and
accelerate-stop length requirements were assessed based on the forecast critical aircraft in accordance
with FAA Advisory Circular 150/5325-4B, Runway Length Requirements for Airport Design (AC 5325-4B).
Runway length analysis was determined for specific critical aircraft, using airplane performance manuals,
from the greater of the takeoff or landing performance characteristics in consideration of the following LMT
conditions.

D Existing critical aircraft type/model (F-15 C/D)
Future critical aircraft type/model (DC-10-30 Series)
Future critical aircraft maximum takeoff weight (DC-10-30 Series at 555,000 pounds)
Airfield elevation (4,095 feet above mean sea level [MSL])

Runway end elevation gradient (4-foot differential at 0.04 percent slope)

vV v vV

Ambient temperatures and density altitude:
= LMT mean maximum temperature during hottest month is 83° F (July).
= LMT standard temperature density altitude is 6,600 feet MSL.

P Pavement surface conditions (dry versus wet/slippery)
P No-wind condition (winds not applied for runway length calculations)
P FAA regulatory and aircraft certification takeoff and landing safety margins

Runway Length Analysis - Safety Margins

The runway length must satisfy aircraft takeoff and landing performance distances, plus computations for
safety factor margins. Safety factors involve weather and emergency conditions, such as an aborted takeoff,
loss of braking, and wet/slippery runway surface conditions. FAA regulations can require 15 to 20 percent
of the runway length to satisfy takeoff safety margins, and 30 to 40 percent of the runway length for landing
safety margins. The FAA safety margins account for wet/slippery conditions or greater than 0.05 inches of
rainfall for more than 75 days a year. In addition, runway length requirements increase to adjust for non-
standard ambient temperature, airfield elevation, and pressure (density altitude).

"
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CHAPTER 3 : FACILITY REQUIREMENTS

Runway Length Analysis — FAA Design Standards (Aircraft Less than 60,000 Pounds)

For general planning purposes, FAA Advisory Circular 5325-4B was referenced for runway takeoff
performance curves based on aircraft less than 60,000 pounds for “100 percent of the business jet fleet at
90 percent useful load” (useful load includes passengers, cargo payload, and fuel). The recommended
FAA runway length, adjusted for LMT airfield elevation (4,095 feet MSL) and mean maximum temperature
(83°F), comes to 9,400 feet. In accordance with FAA guidance, this length is not used for LMT planning
purposes because the critical aircraft weighs more than 60,000 pounds; therefore, the airplane design
manual is used to determine runway length requirements for the LMT DC-10-30 Series critical aircraft.

Runway Length Analysis — Critical Aircraft Requirements (Aircraft over 60,000 Pounds)

The F-15 C/D is the existing critical aircraft operated by the Oregon ANG. The military runway length
standard for this aircraft is 8,000 feet. The Oregon ANG allows 7,000 feet as the minimum landing runway
length with an arresting cable. The DC-10-30 Series is the future critical aircraft, operated by the US Forest
Service (DC-10-30 Very Large Air Tanker Transport) and the military to support the Oregon ANG mission
(KC-10 Troop Transport and Aerial Refueling Tanker). The runway length requirement for the DC-10-30 at
LMT is 10,300 feet, based on performance curves taken from the DC-10-30 aircraft manufacturer operating
manual. The KC-10 runway length requirement for military standards is 10,000 feet (Class B aircraft
category per ANGH/UFC criteria standards). LMT is also an emergency landing facility for other military
aircraft with similar runway length requirements.

Runway 14/32 Length Recommendation: A length of 10,300 feet is required for Runway 14/32 to meet
the future critical aircraft (DC-10-30 Series) for civilian and military use based on LMT temperature and field
elevation. No extension is recommended for Runway 14/32. The following summarizes the
recommendation for existing runway length condition, critical aircraft planning standard, and the future
facility:

P Existing Condition: 10,302 Feet

P Existing Requirement: (F-15 C/D): +8,000 Feet

P Future Requirement (DC-10-30 Critical Aircraft Manual): +10,300 Feet

4 Facility Recommendation (DC-10-30 Critical Aircraft Manual): 10,302 Feet

Note: The 10,302-foot Runway 14/32 length is sufficient to accommodate the return of scheduled airline service and regional jet (CRJ-
200 or similar aircraft) performance requirements operating at maximum takeoff weight.

Runway 14/32 Width

Runway 14/32 is 150 feet wide and accommodates heavy and large aircraft transports. The following
aircraft operate at LMT and require a 150-foot runway width in order to meet minimum operating standards,
as determined from design criteria and aircraft manufacturing manuals.

These aircraft, including the nearly 16,000 annual military F-15 C/D and civilian Adversary Air F-159 Alca
fighter operations, would not be able to operate at LMT on a runway less than 150 feet wide:

P DC-10-30: US Forest Service Air Tanker (Boeing DC-10-30) = 150 Feet

P DC-10-30/KC-135/C-17: Military Transport/Refueling (Class B UFC/ANGH) = 150 Feet

"
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P F-15 C/D: Military Fighter (Class B UFC/ANGH) = 150 Feet
P C-17 Globemaster: Oregon Resiliency Plan (FAA and Military Standards) = 150 Feet

The runway width requirement is determined from the critical aircraft as related to the aircraft size (ADG),
aircraft operating weight (maximum takeoff weight-MTOW), and approach visibility minimums. The FAA
runway width design standard and FAA Airport Improvement Plan (AIP) eligibility is 100 feet for ARC/RDC
C/D-lll existing critical aircraft with MTOWSs less than 150,000 pounds, and 150 feet wide for the ARC/RDC
D-1V future critical aircraft. The 150-foot width is required to accommodate the Oregon ANG fighter and
transport aircraft operating requirements. Other unique factors that support a runway width of 150 feet are
summarized below:

P Turbine traffic unable to operate on the crosswind Runway 7/25 due to length, width, pavement strength
or approach and departure capabilities

P Turbine traffic operated for emergency-medical flights or critical military missions reliably needing to
use Runway 14/32 during high crosswind events

Large and heavy transport aircraft operating requirement
Military fighter operating requirement
Runway 32 precision instrument capabilities for minimums as low as 2400 RVR

Tier 1 response facility for Oregon Resiliency Plan (designated transport aircraft)

vV v v v Vv

Scheduled regional jet airline service outlook during wet and wintertime runway conditions.

FAA runway standards for ARC/RDC C/D-Ill aircraft are determined by the aircraft maximum takeoff weight
threshold of 150,000 pounds; and no longer is the 3/4-mile visibility minimum threshold applicable to runway
width standards. For aircraft with a MTOW at or less than 150,000 pounds, the FAA standard runway width
is 100 feet, the shoulder width is 20 feet, and the runway blast pad width is 140 feet. For aircraft with a
MTOW greater than 150,000 pounds, the FAA standard runway width is 150 feet, the shoulder width is 25
feet, and the runway blast pad width is 200 feet.

Runway 14/32 Width Recommendation: The 150-foot width is required to meet the large and heavy
transport critical aircraft requirements, including the DC-10-30 future critical aircraft, as determined from
FAA and military design standards. Narrowing the runway to 100 feet (FAA AlP-eligible width) to meet the
ARC/RDC existing critical aircraft design standards is not recommended.

These points below outline the existing runway width, critical aircraft planning standard, and the future
facility recommendation.

P Existing Condition: 150 Feet

4 Existing FAA D-lll Standard (Aircraft Less than 150,000 Pounds): 100 Feet (FAA AlP-eligible)

» Planned FAA D-1V Standard (Aircraft Greater than 150,000 Pounds): 150 Feet

P Facility Recommendation (D-IV Aircraft Greater than 150,000 Pounds): 150 Feet

Note: The 150-foot Runway 14/32 width is sufficient to accommodate the return of scheduled airline service and regional jet (CRJ-
200) performance requirements.

"
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Runway 14/32 Pavement Strength

Pavement strength requirements are determined from the
most demanding aircraft maximum takeoff weight (MTOW) Dual-Wheel Gear (DWG): Each landing
and maximum landing weight (MLW) in considering flight gear axle consists of a single axle with two
frequency and aircraft wheel gear configuration: single | tires peraxle that equally share the weight
wheel gear (SWG), dual wheel gear (DWG), and dual \(/)vfetigita(ljric;ﬁgue;ir:)dnprovnde for greater
tandem-wheel gear (DTWG). The pavement strength and

design characteristics are expressed by the Pavement Dual Tandem-Wheel Gear (DTWG): Two
Classification Number (PCN) value in accordance with FAA wheels side by side followed by two

AC 150/5335-5C. For planning purposes, airport pavement additional side-by-side wheels.

strength is designed to support the most demanding aircraft
loads over a 20-year structural life.

Runway 14/32, with a grooved runway surface, has a published pavement strength of 315,000 pounds
DTWG to accommodate large and heavy transport aircraft, including the DC-10-30 future critical aircraft.
Waivers are issued to regulate aircraft use by weight; with aircraft more than 475,000 pounds not permitted,
aircraft between 475,000 and 400,000 pounds must receive prior waiver approval, and aircraft under
400,000 are allowed without a waiver.

Transport aircraft with a MTOW exceeding 315,000 pounds conduct 80 to 100 operations annually,
including the DC-10-30, KC-10, C-17, and KC-135. The DC-10-30 and C-17, which have a MTOW
approaching 600,000 pounds, are the heaviest aircraft operating at LMT. Aircraft with a MTOW exceeding
the FAA 150,000-pound threshold (C-130, DC-10-30, KC-10, C-17, KC-46A, and KC-135) conduct about
180 to 200 operations annually, with most aircraft over 150,000 pounds having DTWG. The large and heavy
transport aircraft activity is forecast to increase from 100 to 150 annual operations between 2018 and 2019.

Pavement Strength Recommendation: The Runway 14/32 pavement strength is recommended to be
maintained at 315,000 pounds DTWG to accommodate large and heavy transport aircraft, including a
grooved surface. Typically, the supporting taxiway system is constructed to a similar pavement design and
strength as the associated runway.

4 Existing Condition: 175,000 pounds DWG; 315,000 pounds DTWG (PCN 41 F/A/X/T)
4 Facility Recommendation: 315,000 pounds DTWG

Runway 14/32 Navigation and Lighting Equipment

Runway 14/32 is planned to remain precision instrument, with either a traditional Instrument Landing
System (ILS) and/or a satellite Global Positioning System (GPS) procedure providing positive vertical
guidance, with the possibility for a curved GPS approach in the future.

A future Runway 14 ILS is planned by the Oregon ANG to provide precision instrument approach
capabilities from the north. The ILS installation is a military project being coordinated with the FAA. The
Runway 14 ILS project received FAA technical approval based on the LMT FAA ILS Feasibility Study dated
January 2020. From this Study and Oregon ANG communications, it is anticipated the Runway 14 ILS will
provide both military and civilian approach procedures with minimums not less than ¥-mile (Guard pilot
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CHAPTER 3 : FACILITY REQUIREMENTS

minimums are 1-nautical mile as the lowest category). The Study also indicates that the intermediate
approach light system (MALSF: lights extend 1,400 feet beyond runway end) would be replaced by a full
approach light system (MALSR,; light extending 2,400 feet beyond the runway end -- MALSR allows as low
as Y-mile approach minimums). These facility and land use factors are associated with establishing a
traditional ILS:

P ILS Antenna and Shelter Equipment Siting (Glideslope and Localizer)

P ILS Aircraft Critical Hold Short Positions

4 Airspace Clearance and Obstruction (Approach and Obstruction Surfaces)
4 Airport Overlay Ordinance (Zone Compatibility)

Unless a runway end has a displaced threshold, the runway threshold lights should be located such that
the outer light units are in line with the runway edge lights and the remaining light units are located inside
the runway width (referred to as inboard). Both the Runway 14 and 32 outer threshold light units are in line
with the runway edge lights, but the remaining light units are located outside the runway width (referred to
as outboard). It is recommended that in-pavement threshold lights be installed within the width of the
runway.

Summary of Planned Runway 14/32 Facility Design Standard Improvements

Table 3-1, Runway 14/32 Facility Recommendations, summarizes the Runway 14/32 facility
recommendations for runway dimensions and equipment. Table 3-2, Runway 14/32 Facility Standard
Recommendations, summarizes the existing and planned Runway 14/32 facility conditions based on FAA
safety area and setback design standards. The tables are color-coded to show facility requirement changes
based on existing conditions and compliance with FAA critical aircraft design standards. The recommended
airfield improvements for Runway 14/32 are listed below.

4 Runway 14 Object Free Area Length: 1,000 Feet (Existing limited to approximately 715 feet by
location of the airfield perimeter roadway, perimeter fence, and Brett Way)

Runway Shoulders: 25 Feet Paved Per Side

Runway Blast Pads: 200 Feet Long x 200 Feet Wide

Runway Edge Lights: High Intensity LED (Based on FAA Funding and Avionics Integrity)

vV v vV Vv

Runway 14 Instrument Approach: Precision (ILS, MALSR, not less than 3/4 mile visibility
minimums)

P Runway 32 Light Aids: PAPI-4L

"
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Table 3-1:

Runway 14/32 Facility Recommendations

PRIMARY RUNWAY SYSTEM

CHAPTER 3 : FACILITY REQUIREMENTS

E:xasting Condition (2017) Future Condition (2037)
Facility Component Runway 14 /32 Runway 14/32
Runway End 14 Runway End 32 Runway End 14 Runway End 32
Runway Type Primary Primary
FAA Runway Design Code (RDC) D - III (Less Than 150,000 Pounds) D-IV
FAA Taxiway Design Group (IDG) TDG 3 DG 5

Military UFC Classification

Class B Aircraft

Class B Aircraft

Runway Facility Systems

Runway Length x Width 10,302' x 130" 10,302' x 150'

Runway Shoulder Width (Type) 20" Per Side - Paved 25' Per Side - Paved

Paved Blast Pad (W =x L) 150" x 200" 150" < 200" 150" x 200" 150" < 200'
Paved Stopway/Overrun (W x L) 150'x 1,002 150" x 1,000 150" x 1,002 150" x 1,000
Runway Displaced Threshold None None

Arresting Gear (Military Use Oanly) Yes Yes Yes Yes
Land and Hold Shert (LASHO) None None

In-Line Taxiway None None
Runway-to-Runway Separation N/A N/A

Pavement and Markings

Pavement Strength - Pounds
(Aircraft Main GearType)

175,000 (Dual-DWG)
315,000 (Dual Tandem-DTWG)
PCNA4IF/A/X/T

315,000 (Dual Tandem-DTWG)
PCN (To Be Determined)

Pavement Surface Course

Asphalt-Concrete: Grooved

Asphalt-Concrete: Grooved

Pavement Markings Precision Precision

Runway Lighting Systems

Edge Lights High Intensity - HIRL High Intensity - HIRL (LED)

Threshold Lights Outboard Outboard Inboard Inboard

Lighting Aids PAPI-4L VAST-4L PAPI-4L PAPI-4L

Approach Lighting System MALSF MALSR MALSR MALSR

Centerline Lighting Systems None None None None

Runway Visibility Range (RVR) Yes Yes Yes Yes

Runway Tnstrument Approaches RINAV, ILS, RNAV, ILS, RNAV, ILS, RNAV,
VOR/DME VOR/DME VOR/DME VOR/DME

Instrument Minimums (Lowest)

Aircraft Categories

3/4-Mile | 550'

1/2-Mile | 200'

3/4-Mile | 200

1/2-Mile | 200'

A,B,C,D)

4, B,C.D.E)

(A.B,C,D)

(4, B,C,D.E)

Note: Blue indicates future condition | Gray indicates military facility.
Source: Mead & Hunt, Inc., February 2019.
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Table 3-2:  Runway 14/32 Design Standard Recommendations
RUNWAY 14/32 FACILITY REQUIREMENTS

Existing FAA RDC Standard Future FAA RDC Standard
and Existing LMT Condition and Planned LMT Condition
Runway Design Compenent FAA RWY 14/32 (2017) FAA RWY 14,32 (2037)
Standard RWY 14 RWY 32 Standard RWY 14 RWY 32
FAA Runway Design Code (RDC) D - I (Less than 150,000 Pounds) D-IV
Runway Width 100" (Note) 150" 150 150
Paved Shoulder Width (Per Side) 20" (Note) 20 23 25'
Elast Pad Width 140" (Note) 150" 150° 200 200" 200"
Blast Pad Length 200 200 200 200 200 200
Runway Stopway Width 130° N/A N/A 1500 N/A N/A
Runway Stopway Length N/A N/A N/A N/A N/A N/A
Runway Crverrun Width (AMikitary 150 1500 1300 1500 1300 130
Runway Overrun Length (Military l,DBDDDEE.f::_;fCC};-I_: 1,002 Looo l,D3DDDEEI=':;L_;f(C};-I_: 1,002 Looo
Runway Safety Areas (RSA)
RS5A Length Bevond Departuze End L.o00 L.oow Looo 1000 L.oo0 Looo
RSA Length Prior to Threshold GO0 GO0 GO0 GO0 GO0 GO
RSA Width 300 000 300 000
Runway Object Free Area (ROFA)
ROFA Length Bevond Runwar End L.oo0 L.oow 713 L.oo0 L.ooo Looo
ROFA Length Prior to Threshold GO0 600 GO0 GO0 GO0 G0
ROFA Width 300 500 300 500
Precision Obstacle Free Zone (POFZ)
POFZ Length Bevond Runway End o0 N/A 200 200 N/A 200
POFZ Width 00 N/A 800 00 N/A 800
Runway Protection Zone (RPZ) P:ecisiog .II Non-Precision Precision Precision Non-Precision Precision
Non-Precizion
Approach RPZ Length | 23000/ 1,700/ 7o 2,500 2,500 700 2,500
Approach RPZ Inner Width | 1,000/ 1,000 Loow Looo 1000 Looo Looo
Approach RPZ Quter Width | 17300/ 1510 L3510 a0 T30 L3510 T30
Runway Centerline To:
Holding Position (Elevation Adjusted ) 250" (2917 291 250 (2917 291
Parallel Tasiway / Taxzilane 400" 790" 400 790"
Aireraft Parking Area 300 750" 3000 750"

Note: Blue indicates future condition | Bold indicates exceeds FAA standard | Gray indicates military facility. Red indicates FAA
standard not met.

Note: For airplanes with maximum certificated takeoff weight of 150,000 pounds or less, the standard runway width is 100 feet, the
shoulder width is 20 feet, and the runway blast pad width is 140 feet. Hold positions adjusted for LMT elevation. Unified Facility Criteria
(UFC) and Air National Guard Handbook (ANGH).

Source: FAA Advisory Circular 150/5300-13A.
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CHAPTER 3 : FACILITY REQUIREMENTS

Crosswind Runway 7/25 Facilities

This section recommends crosswind Runway 7/25 facilities to meet user demands and the forecast
ARC/RDC B-lI critical aircraft design standards. Runway 7/25 is 5,258 feet long by 100 feet wide, with
displaced thresholds and a Runway 7 paved overrun-stopway area (overrun is a military facility standard
and stopway is a FAA facility standard). Runway 7/25 is required to meet FAA crosswind conditions based
on the primary Runway 14/32 coverage at less than 95 percent.

Runway 7/25 Length Analysis

The Runway 7/25 takeoff and landing length was assessed using FAA recommended runway length curves
for the composite grouping of critical aircraft with similar characteristics within the ARC/RDC B-IlI
classification, as substantiated from LMT user aircraft performance requirements.

FAA Length Analysis (AC 5325-4B)

FAA AC 5325-4B guidance (Steps #1 to #5) was followed for assessing the future Runway 7/25 takeoff
length requirement. The applicable FAA takeoff performance curve for 100 percent of the general aviation
propeller fleet at MTOW (includes passengers, cargo payload, and fuel) was used for Runway 7/25. This
FAA performance curve was adjusted to compensate for the LMT airfield elevation (4,095 feet MSL) and
LMT mean maximum temperature of the hottest month (83°F July). Adjustments were also made to
consider the mean seasonal high temperature when peak winds are out of the west and the crosswind
runway is at its busiest (February to May). The annual mean and seasonal (February to May) high
temperature (62°F) was computed to identify the minimum FAA runway length and the mean maximum
temperature (83°F) was computed for the maximum FAA runway length. These are the FAA runway lengths
calculations for Runway 7/25:

P FAA Minimum Curve (100 percent General Aviation Propeller Fleet at 62°F mean seasonal high): 5,000
feet

P FAA Maximum Curve (100 percent General Aviation Propeller Fleet at 83°F mean max): 5,500 feet

Runway 7/25 Critical Aircraft (King Air Series)

The Beechcraft King Air 300/1900 Series is the Runway 7/25 critical aircraft, operated at LMT for scheduled
air cargo, medical flights, and by general aviation users. Beechcraft manufacturer takeoff performance
curves for the King Air 300/1900 Series require an accelerate-stop takeoff distance of 4,800 to 5,200 feet
based on the LMT field elevation and mean-high ambient temperatures.

4 King Air Series Critical Aircraft (Aircraft Manual): 5,000+ feet (4,000-foot field elevation at 77°F)

US Forest Service

The US Forest Service operates on Runway 7/25, principally with single (P2V T-05, Air Tractor 802, and
Fire Boss FB-208) and twin propeller aircraft (Aero Commander, Grumman S2-T). The crosswind Runway
7/25 is important for expediting US Forest Service traffic flows during peak fire-tanker operations. As
documented from the US Forest Service correspondence (dated September 3, 2019), a crosswind runway
length less than 5,000 feet would limit US Forest Service takeoff and landing capabilities at LMT. The
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CHAPTER 3 : FACILITY REQUIREMENTS

minimum runway length for the US Forest transport aircraft is 7,000 feet; therefore, the large turboprop and
jet category aircraft are not planned to use Runway 7/25.

LMT FBO/Users

Runway 7/25 is used for business jets, including based jets operated by the Fixed-Base Operator (FBO)
for charter and medical flights. The FBO provided Falcon 50/900B jet takeoff and landing performance
charts and confirmed a 5,000-foot runway length was required to satisfy crosswind runway takeoff and
landing requirements based on jet operating weights adjusted for LMT field elevation and ambient
temperatures. A crosswind runway length less than 5,000 feet would limit jet takeoff and landing
capabilities.

P FBO Dassault Falcon 50/900 Series (4,000 feet at MLW and 83°F mean max): 5,000 feet

Military Crosswind/Additional Runway Requirements

The Oregon ANG 2015 IDP reports the F-15 C/D is unable to use Runway 7/25 under normal landing and
takeoff operating conditions due to insufficient length. The 2015 IDP (Table ES-8) recommends a future
8,000-foot Runway 7/25 length, showing a generalized plan for a 3,000-foot extension to the Runway 25
end as a military course of action to meet the IDP Desired Concept. In addition, the 2015 IDP (Table ES-7,
Project #5) identifies a future arresting gear installation on Runway 7/25. As documented in the 2005 LMT
Airport Master Plan, Runway 7/25 could potentially be extended to 6,500 feet. The east Runway 25 end is
constrained by a railroad, land use compatibility factors, and mountainous terrain. The west Runway 7 end
is constrained by airspace clearances over the highway and railroad, and mountainous terrain.

The standard military runway length for the F-15 C/D is 8,000 feet. The Oregon ANG requires 7,000 feet,
with an arrestment cable, as the minimum landing runway length. The Oregon ANG correspondence (dated
September 5, 2019) described Runway 7/25 as a “last resort” emergency landing strip for accommodating
the F-15 C/D. Therefore, Runway 7/25 is not planned to accommodate F-15 C/D activity for normal takeoff
and landing operations.

However, military standard practices prefer an additional runway to amplify safety factors with the
anticipated increase in sortie requirements, augment future mission capabilities, and sustain LMT as a
continued training facility for air-to-air combat pilots. Should an incident occur on Runway 14/32 while the
F-15 C/D are on a training mission, the Oregon ANG would expend enormous cost landing at another
airport (e.g., Rogue Valley International Airport in Medford). Therefore, it is recommended that Chapter 4
Alternatives evaluate the possibility of providing an additional Oregon ANG-funded runway at LMT that is
8,000 feet in length, 150 feet in width, has 1,000-foot overruns located beyond each runway end, and is
equipped with instrumentation and lighting to achieve approach visibility minimums not less than % mile to
both runway ends.

4 Military F-15 C/D Aircraft Requirement (Class B ANGH/UFC Runway): 8,000 feet

Length Recommendation: A 5,000-foot crosswind runway length is recommended to meet FAA
standards, LMT user demands, and LMT critical aircraft takeoff distance requirements. The 5,000-foot
length is the future planned length, conforming with the FAA recommended takeoff length performance
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CHAPTER 3 : FACILITY REQUIREMENTS

curve for 100 percent of the propeller general aviation fleet for the LMT 4,095-foot field elevation and 62°F
annual mean high temperature, which is consistent with the seasonal high temperature during the peak
winds aligning with the crosswind Runway 7/25 during the months of February to May.

The 5,000-foot length also accommodates the critical aircraft (Beechcraft King Air 300/1900D Series), FBO
jet operations, and US Forest Service propeller aircraft operations, but does not accommodate Oregon
ANG F-15 C/D operations except for emergency situations.

4 Existing Condition: 5,258 (5,260) Feet (includes displaced thresholds)

» Minimum Standard (FAA AC-4B Curve, 100 percent Piston Fleet at 62°F mean high): 5,000 Feet
= Critical Aircraft Performance (Beechcraft King Air 300/1900D Series): 5,000+ Feet
= FBO Jet Performance (Falcon 50/900 Series): 5,000+ Feet
= US Forest Service Performance (Twin-Propeller Aircraft): 5,000+ Feet

4 Facility Recommendation: 5,000 Feet (Excludes Displaced Thresholds/Stopway-Overrun)

Note: The 5,000-foot Runway 7/25 length is anticipated to marginally accommodate the return of scheduled airline service and regional
jet (CRJ-200) takeoff and landing distance requirements during low density altitude temperatures and dry pavement conditions;
operations during higher density altitude temperatures and wet/slippery pavement conditions may not be permissible or involve
payload weight restrictions.

Runway 7/25 End and Threshold Disposition
Runway End: The physical ends of the

runway that constitute the beginning of the

The Runway 7/25 length analysis evaluated the displaced
y 9 y P takeoff roll and the end of the landing roll out.

thresholds previously established on the Runway 7 end
(306 feet to provide railroad airspace clearance) and Threshold/Displaced  Threshold:  The
Runway 25 end (512 feet to provide ARC/RDC B-llI beginning portion of the runway available for
RSA/OFA dimensions). landing. Threshold always refers to landing,
not the start of takeoff. Displaced thresholds
FAA guidance discourages the use of displaced thresholds reduce the available length of the runway for
unless it is impractical to meet design standards and
mitigate environmental impacts. The Runway 7 and 25 displaced threshold locations were re-evaluated
based on current FAA ARC/RDC B-II critical aircraft standards and FAA approach surface siting criteria
(FAA Engineering Brief 99). Application of these standards changes the Runway 7 and 25 runway threshold
and end locations.

Runway 7/25 End and Threshold Recommendation:
The Runway 7 and 25 displaced thresholds are planned to | Stopway (FAA Standard): Paved area
be removed with the future runway ends established to beyond the.take()ff runway dpfs'gnated. 0
. . . . support use in decelerating an aircraft during
provide a 5,000-foot usable takeoff and landing distance in an aborted takeoff.
both directions. The Runway 7 entrance Taxiway D would
remain, and the entrance Taxiway F would be repositioned Overrun (Military Standard): Required
to align with the future Runway 25 end. Figure 3-3 paved area beyond the runway end to
illustrates the recommended Runway 7 and 25 end | Minimize serious aircraft damage in the
locations based on FAA design and airspace approach event of an overrun of land short event.
standards.
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CHAPTER 3 : FACILITY REQUIREMENTS

Figure 3-3: Future Runway 7/25 Ends and Displaced Threshold Disposition
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RWY 7 RWY 7 TWYD TAXIWAY RWY 25 RWY 25
BLAST PAD END ENTRANCE ENTRANCE END BLAST PAD

Source: Mead & Hunt, Inc., February 2020.

Runway 7/25 Width

Runway 7/25 is 100 feet wide and accommodates turbine and piston traffic. The FAA ARC/RDC B-II
standard width is 75 feet. Tenants operating large aircraft on Runway 7/25, including the FBO, FedEx, UPS,
and the US Forest Service, confirmed a future 75-foot width does not restrict or impact their crosswind
operations. Runway 7/25 is expected to remain a visual runway; therefore, the 75-foot width would not
impact future instrument procedures.

Width Recommendation: Reduce the Runway 7/25 width from 100 to 75 feet along the existing runway
centerline, accomplished as part of a major Runway 7/25 pavement project.

P Existing Condition: 100 Feet
4 Existing and Future Requirement (RDC B-Il, Large Aircraft): 75 Feet
4 Facility Recommendation (RDC B-Il, Large Aircraft): 75 Feet

Note: The 75-foot Runway 7/25 width is anticipated to marginally accommodate the return of scheduled airline service and regional
jet (CRJ-200) takeoff and landing requirements during dry pavement conditions; operations during wet/slippery pavement conditions
could be restricted.

Runway 7/25 Pavement Strength

The Runway 7/25 published pavement strength is 77,000 pounds DWG, with a non-grooved runway
surface. The most demanding aircraft regularly operating on Runway 7/25 is the Falcon 50/900 Series (four
based at LMT), which has a 46,000-pound dual wheel gear Maximum Takeoff Weight-MTOW and a 42,000-
pound Maximum Landing Weight-MLW. The Beechcraft King Air 350/1900D Series critical aircraft has a
dual wheel gear MTOW of 18,000 pounds. The US Forest Service operates aircraft on Runway 7/25 with a
dual wheel gear MTOW up to 26,000 pounds, which is also equivalent to the MTOW for most business jets
operating on Runway 7/25. Runway 7/25 is also used for military F-15 aircraft taxiing between Taxiway D
and Runway 14/32, which has a MTOW of 68,000 pounds SWG, equivalent to the Runway 7/25 strength.
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CHAPTER 3 : FACILITY REQUIREMENTS

Recommendation: The minimum recommended pavement strength for Runway 7/25 is 50,000 pounds
DWG to accommodate the Falcon 50/900 based aircraft fleet. This strength also will accommodate the US
Forest Service and the anticipated return of regional airline service. A grooved surface is recommended
when serving turbojet aircraft and a runway length of 5,000 feet or more.

P Existing Condition: 77,000 pounds DWG (PCN 19 F/B/Y/U)
4 Facility Recommendation: 50,000 pounds DWG — Grooved (Recommended)

Note: Future pavement thickness will be determined from pavement design using FAA Advisory Circular 150/5320-6F (or current
version) Airport Pavement Design and Evaluation. Historically the soils in Klamath Falls are fine-grained and highly susceptible to
frost heave, therefore, frost protection pavement design will likely drive the actual future pavement thickness and strength.

Note: The 50,000-pound DWG pavement strength is also planned to accommodate the anticipated return of scheduled airline service
with +50-seat regional jet use (CRJ-200 MTOW is 52,000 pounds and MLW is 47,000 pounds). As a Part 139 runway, a grooved
runway surface is recommended.

Summary of Runway 7/25 Facility Design Standard Improvements

Table 3-3, Runway 7/25 Facility Recommendations, summarizes the Runway 7/25 facility
recommendations for runway dimensions and equipment. Table 3-4, Runway 7/25 Facility Standard
Recommendations, summarizes the existing and planned Runway 7/25 facility conditions based on FAA
safety area and setback design standards. The tables are color-coded to show facility requirement changes
based on existing conditions and compliance with FAA critical aircraft design standards.

The recommended airfield improvements for Runway 7/25 are listed below:

4 Runway 7/25 length: 5,000 Feet (excludes displaced thresholds)
Runway 7/25 width: 75 Feet

Runway 7/25 Pavement Strength: 50,000 pounds DWG
Runway Shoulders: 10 Feet Stabilized Per Side

Runway 7/25 Blast Pad: 150 Feet Long x 95 Feet Wide

Runway 7 Lighting Aids: Precision Approach Path Indicator (PAPI) and Runway End Identifier
Lights (REIL)

Taxiway Hold Positions: 200 Feet (from runway centerline)

A A A A A 4

v v

Runway Numbering: Runway 8 and 26 (change due to magnetic variation)
4 Runway Marking: Visual (install markings to aid pilot and ATCT awareness)
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CHAPTER 3 : FACILITY REQUIREMENTS

Table 3-3:

CROSSWIND RUNWAY SYSTEM

Crosswind Runway 7/25 Facility Recommendations

Existing Condition (2017)

Future Condidon (2037)

Facility Component Runway 7/25 Runway 7/25
Runway End 7 Runway End 25 Runway End 8 Runway End 26
Runway Type Crosswind Crosswind

FAA Ronway Design Code (RDC)

B-TI (Large Aircraft)

B-TI (Large Aircraft)

FAA Taziway Design Gronp (TDG) DG 2 DG 2

Military UFC Classification N/A N/A

Runway Facility Systems

Runwav Length = Width 5,258 = 100" +5,000" x 75"

Runwayr Shoulder Width (Tvpe) None 10" Per Side - Stabilized
Paved Blast Pad (W= L) None Neone 95" x 150" 05" x 150"
Paved Stopwar/Overmun (W= L) 100" = 475" Nene None Nene
Runwar Displaced Threshold 50a" 512 None None
Arresting Gear (Military Usze Only) None None IDTF Guard Criteria IDP Guard Criteria
Land and Held Shest (LASHO) None Neone

InLine Taziway Neone Nene
Runwav-to-Runway Separation N/A N/A

Pavement and Markings

Pavement Strength - Founds
(Aireraft Main GearTrpe)

38,000 (Single-SWG)
52,000 (Dual DWG)
BCN19F /B /Y /U

50,000 (Dual- DWG)

Pavement Surface Conrze

Asphalt: Non-Grooved

Asphalt: Grooved

Pavement AMarkings

Basic-Viznal

Baszic-Vizual

Runway Lighting Systems

Edge Lizhts Medivm Intensity - MIRL Medivm Intensity - MIRL (LED)
Lighting Aids None PAPI-4L, REIL PAPI-L, REIL FPAPI-4L, REIL
Approach Lighting System None None

Centerhine Lighting Svstems None None

Runway Visibidity Range (RVR) None None

Runway Instroment Approaches Vizual Vizual Vizual Vizual
Instoument Mininmms (Lowest) None None None None
Airesaft Categeries MNone None MNone None

Note: Blue indicates future condition | Bold indicates exceeds FAA standard | Gray indicates military facility.

Source: Mead & Hunt, Inc., February 2019.
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CHAPTER 3 : FACILITY REQUIREMENTS

Table 3-4:  Crosswind Runway 7/25 Facility Standards

RUNWAY 7/25 FACILITY REQUIREMENTS

Existing FAA RDC Standard Future FAA RDC Standard
and Existing LMT Condition and Planned LMT Condition
Runway Design Component FAA Runway 7/25 (2017) Runway 8/26 (2037)
FAA Standard
Standard RWY7 | RWY25 RWYS | RWY26
FAA Runway Design Code (RDC) B - II (Large Aircraft) B - II (Large Aircraft)
Runway Width 75' 100" 75! 75"
Paved Shoulder Width (Per Side) 10' None 10' 10' Stabilized
Blast Pad Width 95' 100’ None 95' 95' 95'
Blast Pad Length 150’ 150’ None 150’ 150’ 150"
Runway Stopway Width 75' 100’ None 75' None None
Runway Stopway Length N/A 475" None N/A None None
Runway Overrun Width (Military) N/A N/A N/A N/A N/A N/A
Runway Overrun Length (Military) N/A N/A N/A N/A N/A N/A
Runway Safety Areas (RSA)
RSA Length Beyond Departure End 300’ 300" 300 300"
RSA Length Prior to Threshold 300’ 300 300 300"
RSA Width 150 150' 150’ 150'
Runway Object Free Area (ROFA)
ROFA Length Beyond Runway End 300’ 300 300 300"
ROFA Length Prior to Threshold 300’ 300" 300 300"
ROFA Width 500 500" 500" 500"
Precision Obstacle Free Zone (POFZ)
POFZ Length Beyond Runway End 200' N/A N/A 200 N/A N/A
POFZ Width 800 N/A N/A 800" N/A N/A
Runway Protection Zone (RPZ) Visual Visual Visual Visual
Approach RPZ Length 1,000 1,000 1,000 1,000 1,000 1,000
Approach RPZ Inner Width 500" 500" 500" 500" 500" 500"
Approach RPZ Outer Width 700" 700" 700" 700" 700" 700'
Runway Centerline To:
Holding Position (Elevation Adjusted ) 200" (N/A) 250" 200" (N/A) 200"
Parallel Taxiway / Taxilane 240" 526' 240" 240' to 526'
Aircraft Parking Area 250' 400’ 250' 400’

Note: Blue indicates future condition | Bold indicates exceeds FAA standard | Gray indicates military facility.
Note: Unified Facility Criteria (UFC) and Air National Guard Handbook (ANGH).

Source: FAA Advisory Circular 150/5300-13A.
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CHAPTER 3 : FACILITY REQUIREMENTS

TAXIWAY SYSTEM

The following section documents facility requirements for the taxiway system, including planned taxiway
improvements based on forecast user demand, critical aircraft, and design standards. The taxiway system
is used to provide aircraft circulation between the runway and terminal area facilities.

Taxiway Design Standards

Taxiway geometry standards are based on the critical aircraft, as determined by the ADG and TDG. The
TDG is based on the aircraft MGW and the Cockpit to Main Gear (CMG) distance. The following are the
taxiway design standards associated with each runway system based on the demands of the forecast
critical aircratft:

4 Runway 14/32 Taxiway System (Existing RDC D-lll, F-15 C/D and B-737/MD-80 Series critical aircraft):
TDG 3

4 Runway 14/32 Taxiway System (Future RDC D-IV, DC-10-30 critical aircraft): TDG 5
4 Runway 7/25 Taxiway System (Existing/Future RDC B-Il, King Air 350/1900D critical aircraft): TDG 2

Parallel Taxiway Configuration

The parallel taxiway configurations required to satisfy user demand and FAA design standards are
summarized below:

4 Runway 14/32 Parallel Taxiway System: Runway 14/32 is served by a westside parallel taxiway
system (Taxiway G, E, D) and an eastside partial-parallel taxiway system (Taxiway B, B1, B3). As a
precision instrument runway, a full parallel taxiway system is required for Runway 14/32. The east side
parallel taxiway would be extended in order to access aviation landside development and provide more
efficient runway-to-taxiway routing.

» Runway 7/25 Parallel Taxiway System: Runway 7/25 is served by a northside full-parallel taxiway
system (Taxiway F). As a runway serving commercial operations, flight training, and turbine traffic, a
full-parallel taxiway system is recommended.

Exit Taxiway Locations

Exit taxiway locations are important for expediting traffic off the runway and increasing runway capacity.
FAA AC-13A provides these standards for the location of exit taxiways relative to the runway end, for
various types of aircraft:

P Runway 14/32 Exits: The Runway 14/32 parallel taxiway has two entrance taxiways and three exit
taxiway locations (Taxiways E, F, K), and an optional Runway 7/25 turnoff. In accordance with FAA exit
taxiway guidance, no additional exit taxiway locations are required for Runway 14/32.
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CHAPTER 3 : FACILITY REQUIREMENTS

4 Runway 7/25 Exit Taxiways: The parallel taxiway system for Runway 7/25 includes two entrance
taxiways (Taxiways D and F), one exit taxiway location (Taxiway G), and an optional Runway 14/32
turnoff. Based on FAA exit taxiway guidance, no additional exit taxiway locations are required for
Runway 7/25.

Taxiway System Facility and Design Recommendations

Table 3-5 summarizes the 20-year taxiway facility requirements for each taxiway segment based on FAA
design standards. The taxiway requirements involve a variety of facility improvements to meet civilian and
military needs and FAA design standards. Figure 3-4 depicts the future taxiway standards and locations of
non-standard taxiway conditions. The non-standard taxiway conditions that require improvements to satisfy
FAA design standards (FAA AC-13A) are summarized below by number and taxiway designation. The
recommended taxiway design options are discussed in the Alternatives Chapter.

Non-Standard Condition 1: Taxiway A

D Direct access between Military Hangar Ramps (Building 400) and Runway 14 end
P Acute-angled Runway 14 entrance

P Penetrates existing Obstacle Free Zone (OFZ) and planned Precision OFZ (POFZ)
Future POFZ associated with planned Runway 14 ILS

4 Taxiway turn radius with Taxiway D (TDG 5 standards)
» Entrance alignment with Taxiway B1
P Shoulder width exceeds FAA standard

Non-Standard Condition 2: Taxiway C

P Direct access from General Aviation Ramp and Oregon ANG Explosives Ordinance Recovery (EOR)
ramp to Runway 14 end

» Entrance alignment with Taxiway B1
P Shoulder width

Non-Standard Condition 3: Taxiway E

D Direct access between apron and Runway 14/32

P Acute-angled intersection with Runway 14/32 and Taxiway B3
» Turn radius with Taxiway G (TDG 5 standards)

4 Taxiway radius markings at Taxiway G intersection
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Non-Standard Condition 4: Taxiway F/D

4 Taxiway F width is 50 feet between Taxiway D and Taxiway G.
(ARC B-Il standard of 35 feet / Military standard 75 feet)

4 Taxiway F width is 75 feet between Taxiway G and Runway 14/32.
(ARC B-Il standard of 35 feet / Military standard 75 feet)

P Taxiway F width is 75 feet east of Runway 14/32.
(ARC B-Il standard of 35 feet / Military standard 75 feet)

Taxiway-to-Runway separation (ARC B-1l standard 240 feet)

Taxiway hold position distance (ARC B-Il standard 200 feet — visual runway)

Taxiway D direct access and entrance width at Runway 7 end (ARC B-Il standard of 35 feet)
Taxiway D hold position distance (ARC B-1l standard of 200 feet — visual runway)
Non-Standard by-pass along Taxiway D entrance to Runway 7 end

Non-Standard by-pass along Taxiway F entrance to Runway 25 end

A 40 A A A A 4

Taxiway crossing intersection within middle-third of Runway 14-32

Non-Standard Condition 5: Taxiway H

P Direct access between southeast ramp and Runway 7/25
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Taxiway System Facility Requirements

TAXIWAY SYSTEM - FUTURE FACILITY REQUIREMENTS

Taxiway Segment A B B1
Type Entrance/Connector Partial Parallel Entrance/Connector
Taxiway Design Group - TDG 5 5 5
Taxuway Width 75' 75' 75'
Paved Shoulder Width - Per Side 50' One Side (30'") 30' 30" One Side (30")

Edge Lighting Medium - MITL Medium - MITL Medium - MITL
Pavement Strength - Gear Type 150,000+ Ibs DWG 315,000 Ibs DTWG 315,000 Ibs DTWG
Runway-Taxiway Separation - 400" -

Runway Hold Short Line 291" Not Applicable 291"

Taxiway Use: Civilian / Military

Civilian Section

Civilian and Military

Civilian and Military

Direct Access, Acute Angle,

Facility/Design Correction Shoulder Width No Change Shoulder Width
Taxiway Segment B2 B3 C

Type Connector Exit/Connector Entrance/Connector

Taxiway Design Group - TDG 5 5 5

Taxuway Width 75' 75' 75'

Paved Shoulder Width - Per Side 30" 30' 50' (30")

Edge Lighting

Medium - MITL

Medium - MITL

Medium - MITL

Pavement Strength - Gear Type

315,000+ Ibs DTWG

315,000+ Ibs DTWG

315,000+ Ibs DTWG

Runway-Taxiway Separation

Runway Hold Short Line

Not Applicable

291"

291"

Taxiway Use: Civilian / Military

Civilian and Military

Civilian and Military

Civilian and Military

Facility/Design Cotrection

No Change

No Change

Direct Access, Alignment with
Twy Bl1, Shoulder Width

Taxiway Segment

D-North (Twy A to E)

D-Mid (Twy E to F)

D-South (Twy F to Rwy 7)

Type Parallel/Connector Connector Entrance/Connector
Taxiway Design Group - TDG 5 5 5(2)
Taxuway Width 75' 75' 75' (35")
Paved Shoulder Width - Per Side 40' to 50' Onc Side (30") 10' (30") None (10" Stabilized)

Edge Lighting

Medium - MITL

Medium - MITL

Medium - MITL

Pavement Strength - Gear Type

315,000% Ibs DTWG

315,000+ Ibs DTWG

70,000+ 1bs DWG

Runway-Taxiway Separation

Runway Hold Short Line

260" (200")

Taxiway Use: Civilian / Military

Civilian and Military

Military (Twy E to F)

Civilian and Military

Facility/Design Cotrection

Turn Radius,
Shoulder Width

Turn Radius, Shoulder Width
(Revert Military Maintenance)

By-Pass
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Table 3-5: Taxiway System Facility Requirements (Continued)
» » . »
Taxiway Segment E F (West Rwy 14/32) F (East Rwy 14/32)
Type Exit/Connector Full Parallel Full Parallel
Taxiway Design Group - TDG 5 3t05 (5) 3@
Taxuway Width 75" 50" to 75' (75") 50" (35")
Paved Shoulder Width - Per Side 20' (30") 10" Stabilized (30") 10" Stabilized

Edge Lighting Medium - MITL Medium - MITL Medium - MITL
Pavement Strength - Gear Type 315,000+ Ibs DTWG 315,000+ Ibs DTWG 40,000t Ibs DWG
Runway-Taxiway Separation Not Applicable 525' (240") 525' (240")
Runway Hold Short Line 291" 250' (200") 250" (200")
Taxiway Use: Civilian / Military Civilian and Military Civilian and Military Civilian

Facility/Design Correction

Direct Acces, Accute Angle,
Turn Radius

Width, Separation,

Intersection, By-Pass

Width, Separation,

Intersection, By-Pass

Taxiway Segment G H K
Type Parallel/Connector Connector Exit
Taxiway Design Group - TDG 5 2 5
Taxuway Width 75' 35' 75'
Paved Shoulder Width - Per Side 10' (30") 10" Stabilized 20' (30")
Edge Lighting Medium - MITL Reflectors Medium - MITL
Pavement Strength - Gear Type 315,000 Ibs DTWG 30,000+ Ibs DWG 315,000+ Ibs DTWG
Runway-Taxiway Sepatration 785' - -
Runway Hold Short Line 291" 250" (200") 291"
Taxiway Use: Civilian / Military Civilian and Military Civilian Civilian and Military

Facility/Design Correction

Shoulder Width

Direct Access,
Hold Short

Shoulder Width

Note: Blue indicates future condition | (Parenthesis Text) indicates future condition/standard | Bold indicates exceeds FAA standards.
Note: Signage and markings to comply with FAA AC 150/5340-1L.
Source: Mead & Hunt, Inc., February 2019.
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Figure 3-4 : Future Taxiway System Facility Requirements
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Source: Mead & Hunt, Inc., February 2019.
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AIRPORT NAVIGATION/WEATHER/LIGHTING AIDS

VORTAC Station and Critical Area

The Very High Frequency (VHF) Omnidirectional Range/Tactical Aircraft Control (VORTAC) is a critical
FAA facility providing a radio-based navigational aid for civilian and military use. VORTAC signals are
susceptible to distortion caused by reflections; as such, the FAA has established object set-back buffers to
avoid interference from structures. A 1,000-foot radius buffer is used to establish a building restriction line
for metal fencing, buildings, and trees. A 1,200-foot radius buffer is used to establish a building restriction
line for overhead powerlines and other electrical structures. No VORTAC changes are planned or
programmed by the FAA.

Weather Station (ASOS)

The Automated Surface Observation Station (ASOS), which provides local automated weather
dissemination, is located northeast of the Runway 32 end, and contains a 500-foot buffer radius. No ASOS
changes are planned or programmed by the FAA. The ASOS is not planned to be replaced or relocated,
unless required to accommodate future runway or taxiway systems to support military operations.

Airport Beacon

The airport rotating beacon (47-foot tower with 36-inch dual lens with 2-degree angle) is located southeast
of the US Forest Service. The beacon is not planned to be replaced or relocated, unless required to provide
proper line-of-sight integrity or relocation due to future east landside development. A replacement beacon
may be needed in the future due to the age of the unit.

LANDSIDE FACILITY REQUIREMENTS

This section documents the 20-year LMT landside facility requirements. Landside facilities include areas
beyond the airfield that support aviation operations, tenants, and non-aeronautical development. The
landside facilities and space allocations are determined from the forecast of user demand, tenant input,
FAA planning standards, and LMT operating regulations.

AIRLINE TERMINAL

The airline terminal complex consists of the passenger terminal building, aircraft apron, and the vehicle
parking lots. Combined, the airline terminal area occupies 8 acres between the FBO (north) and Oregon
ANG complex (south). The airline terminal facilities are evaluated with respect to the forecast airline outlook
(low scenario), which characterizes the type of airline operator, passenger demand, and peak-period level-
of-service factors. This section also identifies terminal facility scenarios in the event scheduled airline
service does not resume during the 20-year planning period.

"
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Passenger Terminal Building

The airline passenger terminal building totals 15,107 square feet (11,300 first floor and 3,800 second floor).
The building accommodates space for two airline check-in ticketing counters, a secured gate departure
lounge, airline offices, a baggage claim area, non-secured restrooms, Transportation Security
Administration (TSA) operating-office space, rental car counters, public foyer and seating area, leased
office spaces, and a second-floor restaurant. The building floorspace dedicated to airline operations is 6,000
square feet (40 percent), and the airline gate/passenger departure lounge can accommodate approximately
353 passengers (165 to 495 depending on fire code requirements). The building is in good structural and
mechanical condition and functions well in providing a high level of regional passenger service without
significant peak-period capacity or passenger processing constraints.

LMT is pursuing options to re-establish scheduled regional airline service with anticipated use by 30 to 50
seat passenger aircraft with 1 to 3 daily departures. The building is capable of accommodating expected
scheduled regional airline service without interior or exterior modifications. In the event airline service is not
resumed during the 20-year planning period, the following terminal building scenarios have been identified
for facility requirement consideration:

Building Facility Requirement Scenarios:

Scenario A:  Maintain building for regional/commuter airline
(No change in building facility requirement)

Scenario B:  Accommodate aviation-related tenant(s)
(Requires minor internal building renovations)

Scenario C:  Accommodate a mix of aviation and non-aviation tenant(s)
(Requires minor to moderate internal building renovations)

Scenario D:  Accommodate non-aviation tenant re-use
(Requires moderate to major building modification and potential site development)

Recommendation: As a building providing airline service, the structure and floorspace allocation is
adequate to meet the 20-year airline facility demands. Future terminal building facility requirements will be
determined and planned according to the airline service outlook.

Airline Aircraft Apron

The airline ramp is approximately 90,000 square feet (320 feet wide and 290 feet deep) with two marked
aircraft parking positions (#1 South and #2 North) to accommodate regional turboprops or small regional
jets, along with maneuvering areas for airline ground support equipment. A physical and electronic barrier
divides the airline ramp from the Oregon ANG ramp to separate civilian and military activities, including

"
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aircraft, ground service equipment, and personnel. The FBO has a similar security-access restriction for
airline service. When not required for airline service, the apron is used for aircraft overflow parking.

Based on the two marked parking positions, the airline ramp can accommodate the following:

P One large narrowbody transport jet

P> Two regional transport jet/turboprop aircraft
= One active gate and one parked — does not provide wingtip clearance for simultaneous use
= One of the two parking positions can be used for an aircraft remaining overnight

P Two single- or twin-engine commuter turboprop — simultaneous wingtip clearance
= Two active gate positions — provides wingtip clearance for simultaneous gate use
= One of the two parking positions can be used for an aircraft remaining overnight.

Figure 3-5 identifies typical parking area requirements for regional transport aircraft. The apron is
constrained for a large narrowbody transport jet and undersized for two simultaneous regional aircraft
parking positions.

Recommendation: The apron functions well for a single-gate regional airline service and is adequate to
meet the 20-year airline facility demands and site requirements. No apron dimensional changes are
required based on the airline forecast outlook (low scenario). However, new aircraft parking position
markings may be required to reflect the aircraft type used for future scheduled airline service.

4 Existing Airline Apron (2018) = 90,000 square feet
P Future Recommended Airline Apron (2038) = 90,000 square feet

Figure 3-5: Airline Aircraft Apron Parking Space Requirements

SINGLE/TWIN COMMUTER: \ REGIONAL JET:

PARKING AREA = +15,000 SF PARKING AREA = +25,000 SF \
BEECHCRAFT 1900D \ ( Tt Embraer EMB-135/145
GRAND CARAVAN /(kyl—‘f_? Bombardier CRJ 100/200 g PN S NSO b2
ATR-72 7 Mitsubishi MRJ 70/90 ]

J Embraer EMB-170/175 j
Bombardier CS-100

TURBOPROP: NARROWBODY JET:

PARKING AREA = +20,000 SF PARKING AREA = +30,000 SF
SAAB 340/2000 - Embraer EMB-190
0400 3 MD-80/90 Series
ATR-72 B-737 Series

- Airbus 319/320 Series
EMB-190/195
Bombardier C5-300

Source: Mead & Hunt, Inc., February 2019.
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Airline Automobile Parking

The airline terminal parking area includes three separate lots totaling 530 parking spaces and 208,000
square feet, comprising of the following lots.

P Lot#l (main short-term, long-term, rental parking): 305 spaces totaling 92,000 square feet
P Lot#2 (northwest overflow): 110 spaces totaling 53,000 square feet

P Lot#2 (FBO): 70 spaces totaling 30,000 square feet

P Lot #3 (southwest overflow): 45 spaces totaling 25,000 square feet

The size of the parking lots and number of parking spaces provided can accommodate normal and peak-
period airline passenger demand. Historically, when airline service was active, the main short- and long-
term parking lot reached 80 to 90 percent capacity. During non-airline periods, the main short- and long-
term parking lot is at 10 to 20 percent of total capacity.

Recommendation: The parking lot provides sufficient capacity and functions well for regional airline
service; it is adequate to meet the 20-year airline facility demands and site requirements. No parking lot
dimensional changes are required based on the airline low scenario forecast outlook. However, the future
parking layout and circulation may be reconfigured to meet future terminal building tenant needs.

4 Existing (2018): 208,000 square feet; 530 total spaces (305 main lot + 225 overflow)
» Recommended (2038): 208,000 square feet; 530 total spaces (305 main lot + 225 overflow)

AIR CARGO

FedEx (operated by Empire) and UPS (operated by Ameriflight) provide air cargo services. FedEx leases
a flightline hangar building for storage and sorting and has an off-site ground facility located in the adjacent
City Business Park. UPS uses the aircraft parking ramp to offload cargo to its vehicle fleet and has an off-
site sort facility. FedEx and UPS do not anticipate substantial changes to future air cargo demand and
service logistics or activities that would necessitate significant improvements to on-airport infrastructure or
facilities including aircraft parking and sort building/ramp.

Recommendation: Future air cargo operations are expected to remain in the current location. On-airport
air cargo facilities are adequate to meet the 20-year air cargo facility demands and site requirements. During
the higher-demand summer months, there is insufficient air cargo apron area due to more frequent parking
by large turbine aircraft and helicopters; including seven to nine business jets based at LMT. Designating
a larger aircraft parking area for air cargo use is recommended.

4 On-Airport Air Cargo Building
= Existing (2018): 1 Building = 19,000 square feet; Total Site = 90,000 square feet
= Recommended (2038): 1 Building = 19,000 square feet; Total Site = 90,000 square feet

> Air Cargo Aircraft Apron Parking
= Existing (2018): 2 Aircraft (Single/Twin Turboprop) = 35,000 square feet
= Recommended (2038): 2 Aircraft (Single/Large Twin Turboprop) = 40,000 square feet
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P Air Cargo Site (Building, Apron, Auto Parking)
= Existing (2018): 75,000 square feet
= Recommended (2038): 75,000 square feet

GENERAL AVIATION

General aviation facilities include those supporting pilots, aircraft, and patrons; they are largely facilitated
through services provided by the FBO and Specialized Aviation Service Operations (SASO). It is anticipated
the FBO will continue to be operated under private ownership rather than the Airport Sponsor. The peak-
period forecast activity and tenant input are used to determine the facility requirements and space allocation
demand for general aviation facilities.

LMT Minimum Standards and Regulations

The LMT Minimum Standards for Commercial Aeronautical
Activities and Rules and Regulations specify facility and | Fixed Base Operator (FBO): A full
development requirements for airport users and operators. | Service commercial operator who

Applicable standards that influence facility requirements are listed | €n9ages in the primary activity of
aircraft refueling and a minimum of

below. )
two of the following secondary
activities: Airframe/Power Plan
Ai]po[t Minimum Standards Maintenance, Flight Training, Aircraft
Rental, On-Demand Operations,
P Provide a public use terminal building with floor space for Avionics Maintenance/Sales, —and

Aircraft Storage/Hangar Rentals.
customer lobby, office, pilot's lounge, flight planning and g g

weather briefing area, public restrooms Specialized  Aviation  Service

» Provide a minimum of 8,000-gallon capacity tanks of 100 low- | Operation  (SASO): Persons

lead (LL) and Jet-A fuel providing a single or limited number of

» Provid . f fi d vehicl i Commercial Aeronautical Activities
rovide a minimum of five paved vehicle parking spaces according to Minimum Standards.

P Provide a minimum of three transient aircraft tie-down spaces.

Rules and Regulations

P Aircraft Deicing: All aircraft deicing activities are to occur on the terminal, FBO or SASO ramp; and
deicing of military aircraft occcurs on military leased premises.

4 Refueling Vehicles: All refueling vehicles must be stored outdoors and at least 50 feet from a building.

FBO Facilities

Existing FBO facilities are located immediately north of the airline terminal area and include two large
commercial hangars and an aircraft parking apron. In response to user demand, the following planned
facility requirements are anticipated:

"
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4 Renovate/expand FBO hangar for general aviation patron (Building #4-B)

D Install 100LL Avgas self-serve fuel storage/dispensing system

P Build new large hangar (+35,000-square-foot building planned west of Building #8-A)
P Provide additional aircraft parking/tie-down area(s).

FBO/General Aviation Terminal Building

The FBO/General Aviation terminal building space is 1,800 square feet and is attached to the FBO
maintenance hangar (Building #4-B). The building space accommodates pilots and patrons, also serving
as a visible central location and command center for supporting general aviation aircraft flightline services.
The FBO terminal is undersized and lacks functionality and esthetic qualities to adequately accommodate
general aviation clients, including 24-hour restroom access. It is assumed the FBO/SASO hangar building
(Building #8-A/B) would not accommodate public commercial enterprises.

Recommendation: A larger dedicated space or structure is recommended, as either attached to the
FBO/SASO hangar or as a stand-alone structure. Based on an assessment of general aviation peak-hour
passenger demand levels and comparison with similar-sized airports, the recommended FBO/General
Aviation Terminal Building is between 3,000 and 4,500 square feet. The building amenities, including office
and retail space, pilot lounge, and 24-hour restroom access, would be dictated by level of service, minimum
standards, and cost factors.

General Aviation Auto Parking

The existing FBO/SASO general aviation public auto parking lot has access to 70-plus parking spaces in
the airline overflow lot. This lot provides sufficient capacity for pilots, patrons, tenants/employees, flight
training, delivery vehicles, and community/civic parking.

Recommendation: The existing FBO public auto parking area provides sufficient capacity for the 20-year
demand. No expansion of the FBO parking area is recommended for the existing FBO location (Building
#4-A/B). However, additional parking should be planned as part of a new FBO/SASO building used for
providing commercial enterprise.

General Aviation Hangars

Aircraft hangar building storage totals nearly 193,000 square feet with 33 hangar buildings. Approximately
80 to 90 percent of LMT’s based aircraft are stored in hangars with the remainder parked on the tie-down
apron. The hangars are 100 percent leased but 90 percent occupied with an average on-going hangar
waiting list of 6 fixed-wing planes. Nearly 60 percent of the hangars are individual T-hangars/Box hangars
comprising 116,300 square feet and the rest are common hangars storing multiple aircraft with 76,300
square feet. Hangar ground leases are controlled by LMT under individual tenant leases and agreements
allowing for private hangar ownership or rental arrangements. Aircraft hangars must be developed
consistent with LMT Minimum Standards and City building/fire codes.
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Figure 3-6 illustrates common general aviation hangar sizes based on aircraft size characteristics. Hangar
buildings range from 2,000 to 30,000 square feet depending on hangar type and building amenities, such
as offices, storage, a maintenance workshop, and patron/commercial retail space. Based on actual LMT
hangar ratios, future hangar floorspace is planned to average 1,400 to 1,800 square feet per aircraft storage
unit and occupy a land-to-building footprint ratio of 3.5 to 4.0 square feet.

Figure 3-6 :  Typical Aircraft Hangar Sizes

e ]
i Size: 8,000 to 30,000 SF; 22’ to 28’ Door Height
COMMON/ Stored Aircraft: 2 to 4 Planes (FBO/SASO / Corporate Turbine)
CORPORATE i Use: Office Space, Parts Storage, Workshop - Potential Public Use
pen———T Size: 3,000 to 8,000 SF; 18’ to 22’ Door Height
EXECUTIVE | Stored Aircraft: 1 to 3 Planes (Business Aircraft)

Use: Aircraft Storage, Small Office Space

. Size: 2,000 to 4,000 SF; 14’ to 18’ Door Height
| Stored Aircraft: 1 to 2 Aircraft (Piston-Class)
_________ i Use: Aircraft Storage, Small Workshop

Size: 8,000 to 12,000 SF (Closed Stacked or Nested / Open Shade)
(Typically 40 to 55 Feet Wide and 200 to 300 Feel Long)

Stored Aircraft: 6 to 10 Aircraft (Single/Twin Piston)

Use: Aircraft Storage, Workbench Area

T-HANGAR / SHADE

Source: Mead & Hunt, Inc., February 2019.

The primary factors triggering future hangar development are listed below:
> New hangars for individual aircraft owners (T-hangar and box hangar)
New hangars for business aircraft and office space (executive hangars)
New hangars for commercial operators (FBO/SASO common or maintenance hangar)
New hangars to replace obsolete hangars, aircraft upgrades, tenant-owner transitions

vV v vV Vv

New hangars for contingency or unexpected 20-year waiting-list demand.
A summary of westside and eastside hangar facilities and space allocation is provided below:

Westside and Eastside Hangar Space Allocation

P Site Area (Westside and Eastside) = 70 Acres
=  Westside = 40 Acres
= Eastside = 30 Acres

=3
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P Individual Hangar Area = 330,000 square feet
= Westside = 215,000 square feet
= Eastside = 115,000 square feet

» FBO/SASO Hangar Area = 175,000 square feet
=  Westside = 175,000 square feet
= Eastside = 0 square feet

Recommendation: All future based aircraft are anticipated to be stored in hangars. Future hangar facilities
are planned to accommodate a mix of individual, business, and commercial operator storage needs. The
20-year new hangar development will likely require site development. Although the westside general
aviation flightline is mostly occupied by existing structures, the area can accommodate a portion of the 20-
year hangar demand through in-fill hangars and through re-developed/re-purposed hangar areas. The east
side is capable of expansion for both small and large hangars but is constrained by the US Forest Service
and Oregon ANG munitions buffer. Therefore, a mix of new westside and eastside hangar development is
recommended, in consideration of the hangar type and tenant. Below is a summary of hangar facilities and
space allocation by hangar type. Spacing requirements consider the hangar unit and associated apron and
excludes snow removal storage areas and taxiway access.

P Individual Hangars (Box/T-Hangar Units)
= Existing (2018): 72 Aircraft; 33 Hangar Buildings = 116,300 square feet; Site = 7.6 acres
= Recommended (2038): 84 Aircraft; 35-40 Hangar Units = 136,000 square feet; Site = 9.5 acres

» Common Hangars (FBO/SASO/Business Aircraft Owners)
= Existing (2018): 12 Aircraft; 2 Hangar Units = 76,300 square feet; Site = 5.2 acres
= Recommended (2038): 16 Aircraft; 4 to 5 Hangar Units = 137,800 square feet; Site = 9.0 acres

General Aviation Apron

The general aviation apron totals 781,500 square feet with 62 marked fixed-wing aircraft parking tie-down
positions. The parking positions are not designated by tenant user nor are they distinguished for fixed wing
or helicopter aircraft types. The apron becomes congested during the summer peak-period season when
the FBO transient parking, air cargo parking, based tie-downs, and the fueling area are used
simultaneously. Additionally, there is a trend towards more frequent transient and based aircraft traffic by
large turbine aircraft.

The public-use apron needs to be able to accommodate 40 percent of the peak/design day itinerant aircraft
(44 civilian peak day traffic x 60 percent itinerant traffic x 40 percent = 11 itinerant positions), plus based
aircraft and tenant space requirements for fixed-wing and rotorcraft aircraft. FAA airport planning criteria
recommends 360 square yards or 3,240 square feet per itinerant aircraft space, and approximately 300
square yards or 2,700 square feet per based aircraft so for LMT that would be 11 itinerant aircraft x 3,240
square feet, which equals 35,640 square feet. Figure 3-7 graphically shows aircraft parking requirements
by representative aircraft types. The apron accommodates the peak/design day itinerant aircraft but is
undersized for other space allocation and parking demands.
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Aircraft apron size and space allocation factors are listed below.

P Accommodate peak-period parking demand (apron reaches capacity)

4 Large turboprop/jet aircraft parking demand

P Fueling activity

P Helicopter activity

P Air cargo parking (typically park adjacent to hangar building #7)

D Utilization of overflow apron (adjacent to hangar building #9)

P Use of FBO/SASO hangar ramp for parking (adjacent to buildings #4-A and #8-A)
P Future hangar flightline building disposition

P Parking tie-down availability on eastside airfield. — depends on ILS critical area

Improvements to the aircraft apron will need to consider the following:

D Install 100LL Avgas fuel storage/dispensing system on main apron
4 Expand main apron to accommodate peak operating periods
P Provide dedicated aircraft deicing location

Recommendation: Additional apron area is required to accommodate the 20-year demand for peak-period
activity. The main general aviation apron areas should be designed to ADG Il standards, with a pavement
strength up to 30,000 pounds SWG for piston/turboprop/helicopter aircraft and 60,000 to 90,000 pounds
DWG for business jets.

General Aviation Apron (Westside):

4 Existing (2018): 505,000 square feet; 54 parking/tie-down spaces
P Recommended (2038): 565,000 square feet; 60 parking/tie-down spaces

General Aviation Apron (Eastside):

4 Existing (2018): 276,500 square feet; 8 marked parking/tie-down spaces (including tenant-only use)

P Recommended (2038): 276,500 square feet; 8 marked parking/tie-down spaces (including tenant-only
use)
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Figure 3-7: General Aviation Aircraft Parking Area

‘ TYPE: SINGLE/TWIN-PISTON 4 l: BUSINESS JET
| PARKING AREA: 12,500 SF (40’ X 60") \ R 1 PARKING AREA: 16,000 SF (60’ X 100°)
U 'r Aircraft Weight: 3,000 to 8,000 Pounds B B aa— “ Aircraft Weight: 16,000 to 90,000 Pounds

b

| Pilot/Passengers: 2to 5 L ¥ £ Pilot/Passengers: 5to 16
Jﬁl: TYPE: SINGLE/TWIN TURBOPROP TYPE: HELICOPTER: o
WL~ PARKING AREA: 4,500 SF (50' X 90")  __ i PARKING AREA: 13,600 SF (60’ X 60')
J Weight: 12,000 to 22,000 Pounds L3 Aircraft Weight: 2,000 to 15,000 Pounds

1
Vi

Pilot/Passengers: 3 to 8 Pilot/Passengers: 2to 6

= N

Source: Mead & Hunt, Inc., February 2019.

AVIATION TENANTS
Flight Training Facilities

The flight training activity, gauged by the number of students and aircraft, is forecast to increase. Two flight
schools, Pelican and Precision, share a combined building-hangar (Building #11A/B). Pelican has
expressed interest in expanding their facilities, including a building-hangar and aircraft ramp, to
accommodate additional flight training and classroom instruction. However, future growth of the flight
training activity and facilities will likely be dependent on cultivating students based on the state of
professional airline pilot hiring, and integration of flight training with aviation educational curriculums and
degrees.

Recommendation: Planning of a future flight training building and hangar is recommended, expected to
be comparable to the existing 12,000-square-foot building-hangar structure.

US Forest Service Facilities

The US Forest Service leases approximately 12 acres for the Klamath Airtanker Base. The US Forest
Service complex includes multiple operations and administration buildings, 60,000 square feet of paved
aircraft parking, including three large tanker pull-through pits, and one back-in tanker pad. US Forest
Service aircraft activity consists of fixed-wing aircraft and helicopters. The northeast ramp could also be
used for parking and reloading US Forest Service transport tankers.

Recommendation: Although US Forest Service activity and aircraft size are forecast to increase at LMT,
including more frequent DC-10-30 Very Large Tanker operations, the US Forest Service has not identified
facility improvements for their leased area, buildings, aircraft parking, or support facilities. However, for
contingency planning purposes, future changes to the US Forest Service mission at LMT may trigger facility
improvements and modification to the lease area.
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Agricultural Spray Facilities

Agricultural spray activity by single-engine turboprops is expected to increase. The agricultural spray
operator leases a four-acre site south of the Runway 25 end, used on a seasonal basis. The facility includes
two open-air storage structures, fuel tanks, and a 40,000-square-foot aircraft parking apron with two
concrete pads.

Recommendation: The agricultural spray operator has not indicated a need for facility improvements or
expansion. However, for contingency planning purposes, if additional or expanded agricultural spray
requirements become necessary, modifications to the lease area may be required.

SUPPORT FACILITIES

The following are facility requirements for airport support facilities and services.

Aircraft Fueling Systems

Aircraft fuel service and dispensing, including 100LL Avgas and Jet-A, are basic FBO/SASO aviation
service provisions. For planning purposes, the fuel type(s), tank capacity, storage/dispensing location(s)
and delivery arrangements influence general aviation landside space allocation.

Recommendation (100LL Avgas): Since nearly 80 percent of the LMT traffic and based aircraft are piston
aircraft, it is recommended a 100LL Avgas self-serve fuel storage/dispensing system be installed on the
main westside apron, as consistent with LMT Minimum Standards.

Recommendation (Jet-A): No additional Jet-A storage capacity is planned.

Airport Administration Building

The Airport Adminstration Building is 1,680 square feet, in fair to poor condition, and undersized to
adequately accommodate staff and public meeting needs.

Recommendation: A 2,500 to 3,000 square foot replacement building is recommended and should include
office space, public meeting/conference room, and storage space. It is also recommended that the future
Airport Administration Building be constructed as a centralized Airport Operation Building and be combined
with the maintenance and equipment storage building as part of a single structure.

Airport Operations/Maintenance Building

The existing 5,000 square-foot civilian Airport Operations/Maintenance Building provides covered storage
for Airport vehicles and workshop space. The undersized building, which is in fair to poor condition, has
limited vehicle/machinery parking space and is unable to accommodate the snow removal equipment
(SRE), which is parked outside throughout the year.
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Recommendation: A 7,500-square-foot replacement Airport Operations/Maintenance Building is
recommended, to provide adequate parking and storage space. It is recommended the future Airport
Operations/Maintenance Building be merged with the Airport Administration Building as part of a single-
combined Airport Operations Building (AOB) structure.

Airport Traffic Control Tower (ACTC)

The ATCT building, which is owned by the FAA and operated by the Oregon ANG is in good condition and
provides sufficient services for existing and planned facilities. No changes to the ATCT building or site are
recommended, unless required to meet military requirements.

Planned Building/Structure Disposition

Figure 3-8 shows structures/buildings identified for potential removal by relocation or replacement or
modification by expansion or renovation due to poor building condition or function. The future building
disposition is considered part of the facility requirements and future planning options.

Figure 3-8 :  Future Building Disposition

—_——
§ PLANNED BUILDING/STRUCTURE REMOVAL

| PLANNED STRUCTURE MODIFICATION P e : S Office Building (#10)
. J { o' as Removal

Aircraft Hangar (#9)
Potential Removal

Airport Admin Office (#27)
Potential Removal/Relocate

FBO Aircraft Hangar (#4-B)
Expand Office/Renovate

Airline Terminal (#1)
Potential Re-Purpose

Airport Operations (#3)
Relocate

Source: Mead & Hunt, Inc., February 2019.
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Apron Aircraft Deicing

Spent aircraft deicing fluids are not currently contained, captured, or treated. As part of future apron
improvements, planned deicing capabilities are anticipated to satisfy increasingly more stringent federal,
state, and local regulations (see LMT Stormwater Pollution and Spill Prevention Plan dated December
2017). Deicing runoff management systems consist of collection, storage, and disposal components that
work in combination. Common centralized deicing options for disposal or treatment of aircraft deicing fluids
are listed below.

4 Sanitary/Wastewater Treatment Plant Processing
P Collect Deicing Fluids for Off-Site Transport and Processing
P Collect Deicing Fluids for On-Site Land Application

These deicing options include the same conceptual gravity-fed collection and storage approach, with
differences in the method for disposal of that material. In each case, the apron trench drains, captures, and
conveys stormwater, which may contain aircraft/vehicle petroleum oils and fuel products, and spent aircraft
deicing fluid. The stormwater drain would connect to an oil/water separator to isolate the oils from the
stormwater, then a deicing diversion valve will isolate the deicing runoff from non-deicing stormwater. The
oil/water separator only removes petroleum products from the stormwater and does not separate deicing
fluids from the flow.

Rental Car Facilities

Rental car facilities exist on the first floor of the airline terminal. Previous rental car companies included
Hertz, Avis-Budget, and Enterprise. Rental car facilities, including ticket counter, parking, and car wash are
sufficient to accommodate future rental car businesses throughout the 20-year planning period.

Security Facilities

Airfield Perimeter Fencing and Gate System

Perimeter fence is installed except for a section along the southern Airport Operating Area (AOA), north of
the Lost River Diversion Channel. There are 11 secured vehicle gates providing AOA access, principally
for the airfield perimeter roadway, airline terminal area, FBO, general aviation hangars, and military
facilities.

Recommendation: To comply with 2014 Wildlife Hazard Management Plan, enclosing the entire AOA is
recommended. The secured vehicle gates provide adequate AOA access for airport staff and tenants.

Airport Entrance Road

The primary entrance road to the terminal requires crossing the railroad line twice west of LMT on Washburn
Way and Joe Wright Road.
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Recommendation: For pubic and emergency response purposes, a new entrance road access route is
recommended to bypass the railroad tracks and connect directly with Washburn Way.

Facility Setback Requirements

The following list documents setback requirements associated with civilian and military facilities, which are
in addition to civilian (FAA) runway safety areas and military (UFC) clear zone standards:

4
4

VORTAC (FAA Facility): 1,000-foot and 1,200-foot station radius, depending on the type of structure.
ASOS (FAA/DOD Facility): 500-foot station radius.

Munitions Storage (Military Facility): 1,250-foot explosive safety quantity distance (ESQD) arc from
the perimeter structures.

Instrument Landing System (ILS) Facilities: Establishes critical areas and hold positions for ILS
facility components (glideslope antenna mast, localizer antenna, approach light system units)

Building Restriction and Visibility Lines (FAA Standard): Establishes a suitable building restriction
line and runway visibility zone based on the runway configuration; entails a 640-foot building restriction
line separation from the Runway 14/32 centerline and 390-foot separation from Runway 7/25, in
addition to runway visibility zone line-of-sight between runway ends.

ATCT Line-of-Sight (FAA and Military Standard): Provide unobstructed visual line-of-sight and radio
communication between runway ends and the airfield movement areas.

Combat Arms Training and Maintenance Range (CATM) Surface Danger Zone: The requirement
for the partially contained range is for the military to control 50 percent of the surface danger zone
distance, which extends 7,874 feet from the firing line. The IDP indicates control over 1,000 feet.

Standoff Distances (Military Standard): These distances are a security measure that prevents
unauthorized people and vehicles from approaching within a minimum distance of a building or area.
This includes Anti-Terrorism / Force Protection used to mitigate vulnerabilities from outside threats.

Military Site Requirements

The following are military installation areas that influence civilian facility requirements.

>

>

Command and Support - Cantonment Area: The main cantonment area is situated at the west side
of the airfield and comprises approximately 135 acres. Most of Oregon ANG facilities are located on
the main cantonment area. Combined gross square feet of all existing buildings stands at approximately
492,930 square feet. The leased Command and Support Area is not expected to increase during the
20-year planning period.

Air Traffic Control Squadron/Aircraft Operations — ATCS (Annex): The ATCS is located on 16
acres south of the main cantonment area and houses the 270 ATCS tenant unit on base (this area
does not include the ATCT). The leased ATCS annex area is not expected to increase during the 20-
year planning period.
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>

>

Munitions Storage (Annex): The munitions storage area annex, operated by the Oregon ANG under
lease, and located on the east airfield houses munitions storage and administrative space. A 1,250-
foot ESQD arc surrounds the munitions storage area. The ESQD arc crosses a road on the airport
boundary, and the roadway must be closed when munitions are being moved. The ESQD encompasses
126 airport acres, which significantly constrain civilian landside development. The Munitions Storage
area involves an ESQD boundary, an easement, a lease property boundary, and a land use subzone.
It is recommended LMT continue dialogue with the Oregon ANG to reduce these on-airport land
holdings and setback restrictions and to develop the area for civil aviation / non-aviation use. The leased
Munition Storage annex area is not expected to increase during the 20-year planning period.

CATMI/Firing Range (Annex): The CATM/Rifle Range annex and the hush house are located on 29
acres on the south end of the primary runway. The leased CATM Annex area is not expected to increase
during the 20-year planning period.

Aircraft Maintenance Building 400 (Annex): This is an aircraft maintenance building occupying 7
acres on the north end of the primary runway that houses the former alert hangar and crew quarters.
These facilities are currently used by the 173d Maintenance Group. The leased Building 400 Annex
area is not expected to increase during the 20-year planning period.

AIRPORT LAND USE AND PROPERTY INTERESTS

AIRPORT PROPERTY ACQUISITION

The LMT property totals approximately 1,251 acres. In accordance with the facility recommendations based
on future conditions, additional airport property interests, in fee and/or easement, are recommended to
satisfy FAA standards, meet user demand, and accommodate tenant site developments.

Airport Property Acquisition — Fee

vV vV vV vV Vv

VORTAC buffer arc — acquire remaining arc radius

Runway 7 Runway Protection Zone (RPZ) — Convert easement to fee
Runway 25 Runway Protection Zone (RPZ) — Convert easement to fee
Runway 14 Runway Protection Zone (RPZ) — Convert easement to fee
Runway 25 Runway Protection Zone (RPZ) — Convert easement to fee

For the RPZ, the FAA’s Interim guidance on Land Uses within a Runway Protection Zone (2012)
recommends airport owner control over the RPZ land in order to avoid or minimize incompatible land uses.
Ultimate land acquisition and ownership interests, which is conducted in accordance with FAA guidance, is
recommended based upon the availability of the property and funds.
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CHAPTER 3 : FACILITY REQUIREMENTS

Airport Property Acquisition — Easement

P ASOS Buffer Arc — Acquire land or easement for remaining arc

P wildlife Hazard Control — Acquire land interest north of LMT for wildlife hazard control purposes (see
Attachment)

Airport Property Release - Parcels

> No planned property releases

LANDSIDE BUSINESS DEVELOPMENT

The landside tenant business area encompasses property not dedicated to the airfield and aviation service
providers and do not require access to the runway.

Approach

In the interest of maximizing revenues, LMT property should be planned to accommodate aviation and non-
aviation users. The civilian airport property does not have sufficient space available to offer large tracts of
land for business development. This includes aviation and non-aviation businesses that are complementary
to airport services but may not be directly involved in aeronautical services or require airfield access. The
US Forest Service is a good example of this type of business tenant.

Contingency Site Development

Prudent planning should accommodate compatible land development associated with the potential for
accommodating new aviation technologies and emerging aeronautical industries (e.g., aircraft
manufacturing, military-centric partnerships).

Business Site Developments and Contingency Factors

Few airports generate sustainable revenues based on rural commercial and general aviation activity.
Therefore, as identified in Figure 3-9, the following landside tenant scenarios are recommended.

P Site A: LMT Airport Business Park

P Site B (Contingency): Building 400 Aircraft Maintenance — if deactivated in future

P siteC (Contingency): Munitions Storage — if deactivated in future
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Figure 3-9: Airport Business Site Locations (A, B and C) — Existing and Potential

-

Site A: LMT Airport Business Park Area ! .
Site B: Building 400 Area
Site C: Military Munitions Area

Source: Mead & Hunt, Inc., August 2019.
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Chapter 4

Alternatives

INTRODUCTION

This chapter documents the evaluation of improvement alternatives and the preferred development plan for
the Crater Lake — Klamath Regional Airport (LMT) to satisfy the facility requirements and recommendations
described in Chapter 3. The purpose of the alternatives analysis is to recommend the size and location of
future facility improvements to address Federal Aviation Administration (FAA) design standards and user
demand. In some instances, only one design option is feasible. Where multiple design options are available,
the alternatives are systematically evaluated to arrive at a preferred design recommendation. The preferred
development concept is then carried forward to the Capital Improvement Plan (CIP) and Airport Layout Plan
(ALP) discussed in subsequent chapters.

This Alternatives Chapter includes:

P Alternatives Approach

D Airfield System
= Runway 14/32 Improvements
= Runway 7/25 Improvements
= Taxiway System
= Runway 14 ILS

P Landside — Aeronautical
= Airline Terminal
= General Aviation Development
= Administration and Operations Building
= Aviation Tenants

P Landside — Non-Aeronautical
= Airport Business Park
= City Business Park
= Airport Entrance Road.
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ALTERNATIVES APPROACH

PROCESS

Figure 4-1 illustrates the process involved in developing, refining, and selecting the preferred facility
improvement alternative. The process of defining and evaluating alternatives is iterative, beginning with a
comprehensive range of unconstrained possibilities for facility improvements. These alternatives are then
evaluated against screening criteria to assess operational, environmental, and financial constraints. Lastly,
the alternatives are refined based on LMT strategic development goals, implementation feasibility, and
collaboration with LMT stakeholders. The result of the alternatives analysis is selection of a preferred 20-

year development plan for LMT that is carried forward to the CIP and ALP.

Figure 4-1: Alternatives Process

LMT 20-YR
MASTER PLAN

Idenfity Facility Alternative Options
Airfield (Runway & Taxiway System)
Landside (Buildings, Apron, Parking)
Land Use and Property

Evaluate Alternatives

FAA Design Standards, City Planning Requirements,
Oregon ANG Facility Needs, and Environmental
Constraints.

Collaborate
City, County, Oregon ANG, LMT Stakeholders, and
Community

Refine and Select Preferred Alternative

Present Planning Concept
Preferred 20-year LMT Master Plan Concept

Gain City Council Approval

Source: Mead & Hunt, Inc. 2020
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CHAPTER 4 : ALTERNATIVES

SCREENING CRITERIA

The evaluation of alternatives is iterative and structured. Development of the facility alternatives are initially
unconstrained; they are based on LMT user demand and FAA planning guidelines, without consideration
of other LMT site factors or constraints. Screening criteria are then applied to provide a consistent analytical
approach and technical basis for selection of a preferred design concept. The principal screening criteria
used to evaluate the development alternatives and recommended facility improvements include:

4 Operational Efficiency — Improvements in operational capabilities and performance

P Environmental Considerations — Sensitivities of the natural environment (e.g., flora and fauna, historical
and cultural sites)

P Land Use Considerations — Land acquisition and land use compatibility factors

4 Implementation Feasibility — Constructability, phasing, affordability, and implementation factors.
The factors considered for each screening criterion vary slightly to reflect the unique functional areas of
LMT. Figure 4-2 depicts the principal environmental and land use constraints considered in the evaluation

of the improvement alternatives. On-airport facility constraints are also considered in the alternative
analysis, but they are not specifically noted in Figure 4-2.
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Figure 4-2: Principle Environmental and Land Use Constraints

1 Y e e v v vk

I Wetlands
I Milkvetch
["""] Oregon ANG CMMP Area
[\ "\"] Oregon ANG

Installation Boundary

Farmland of State Wide
Importance

[ Prime Farmland if Irrigated
|==__1 Airport Property Boundary

Sources: Prepared by Mead & Hunt, Inc. 2020
1.

Wetlands: Wetland Permit Application Report, Wildlife Hazard Management Implementation Plan, W&H Pacific, 2006. Select wetlands and waterways filed under US Army Corps of
Engineers Permit (NWP-2006-868) and Oregon Department of State Lands Permit (No. 37409) removed from mapped features.
2. Milkvetch: Rabe Consulting, 2019.

3. Oregon Air National Guard (ANG) Boundaries: Final Contaminated Media Management Plan (CMMP), Oregon National Guard, Kingsley Field, October 2017. CMMP establishes

contamination cleanup measures for ground-disturbing activities in the specified areas.
4. Soils: US Department of Agriculture (USDA), 2020.
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LMT STRATEGIC DEVELOPMENT GOALS

While technical planning forms the basis for the evaluation of alternatives, selection of a preferred
alternative is guided by the strategic development goals established for LMT by the City of Klamath Falls.
The development goals recognize LMT’s unique structure as a civilian airport with military operations
through an Airport Joint Use Agreement (AJUA). The AJUA provides the mechanism for the Oregon Air
National Guard (ANG) to reimburse the Airport for expenses associated with maintaining shared airport
facilities including runway and taxiway system. The shared facilities necessitate a coordinated effort
between LMT, the Oregon ANG, and the FAA for future facility improvements. As such, the evaluation of
alternatives is guided by the following LMT strategic development goals:

P LMT facility improvements will be designed in accordance with FAA design standards while preserving
operational efficiency for military missions and LMT users.

» Facility improvements initiated by the Oregon ANG or documented in its development plans (e.g.,
Oregon ANG Installation Development Plan) will be coordinated with the City and reflected on the LMT
ALP where prudent.

4 City investment in LMT facility improvements will be made pragmatically with a focus on safety and
level of service enhancements.

P LMT facility improvements will consider and minimize impacts to the environment and community.

P LMT facility improvements will support LMT’s regional role as an economic development generator
(jobs, tourism, business development).

COORDINATION

LMT improvement alternatives are developed and refined based on input from the FAA, local government
agencies (the City of Klamath Falls and the County of Klamath), LMT users (e.g., Oregon ANG, US Forest
Service, and general aviation tenants), and the public. LMT stakeholder feedback helps shape this Master
Plan into a document that reflects community goals and interests while meeting FAA design standards and
Oregon ANG mission needs.

RUNWAY SYSTEM

Runway layout influences the development of other LMT facilities, such as the siting of taxiways, parking
aprons, and buildings. The following section documents the recommended runway improvements based
on the facility requirements and runway performance lengths documented in Chapter 3, Facility
Requirements.
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The following describes the existing facilities and future runway system facility recommendations from
Chapter 3, Facility Requirements:

4 Runway 14/32 (Primary)
= Existing: 10,302’ x 150’ (D-111)
= Future: 10,302’ x 150’ (D-IV)

P Runway 7/25 (Crosswind)
= Existing: 5,258’ x 100’ (B-II)
= Future: 5,000’ x 75 (B-II)

RUNWAY 14/32 IMPROVEMENTS

No physical changes to the length or width of Runway 14/32 are recommended. The existing runway length
of 10,302 feet accommodates the existing critical aircraft (F-15/Avro RJ-85/MD-87) and the future critical
aircraft (DC-10-30 Series large tanker aircraft). The Runway 14/32 width is recommended to remain at 150
feet to meet the future FAA Runway Design Code (RDC) D-IV design standards and military criteria.
Additional runway improvements to satisfy future FAA RDC D-1V and military standards include:

P Runway 14 Object Free Area Length: 1,000 Feet
Runway Shoulders: 25 Feet Paved Per Side
Runway Blast Pads: 200 Feet Long x 200 Feet Wide

4

4

4 Runway Edge Lights: High Intensity LED (Based on FAA Funding and Avionics Integrity)
4 Runway 14 and 32 in-pavement threshold lights installed within the width of the runway
4

Runway 14 Instrument Approach (Oregon ANG Project): Precision (ILS, Medium Intensity Approach
Light System with Runway Alignment Indicator Lights, not less than 3/4-mile visibility minimums)

> Runway 32 Light Aids: PAPI-4L.

Runway 14 Object Free Area Length Alternatives

The standard ROFA length of 1,000 feet beyond the runway end is limited on Runway 14 to approximately
715 feet by the location of the airfield perimeter roadway, perimeter fence, and Brett Way. Four alternatives
are provided that would alleviate the nonstandard condition. Table 4-1 summarizes the factors involved
with the four alternatives.

Option A: Modification of Standards

LMT can submit a Modification of Standards (MOS) form to the FAA that will allow the existing conditions
to remain. In order to approve an MOS, according to FAA Order 5300.1F, it must be justified by unusual
local conditions and assurance that an acceptable level of safety will be provided. The unusual local
conditions that exist at LMT include the presence of Brett Way, a two-lane public roadway located within
the ROFA, and a sizeable drainage ditch located north of Brett Way that could be affected by the road
relocation.
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Option B: Use Declared Distances

Alternative B uses declared distances to reduce the runway length available for certain aspects of aircraft
performance on takeoffs and landings. Declared distances can be used to achieve additional ROFA length
and to effectively preserve usable runway length. Declared distances represent the maximum runway
length an airport owner declares available and suitable for meeting takeoff, rejected takeoff, and landing
distance performance requirements for turbine-powered aircraft. There are four declared distance
categories:

P Takeoff Runway Available (TORA) — The runway length declared available and suitable for the ground
run of an aircraft taking off.

P Takeoff Distance Available (TODA) — The TORA plus the length of any remaining runway or clearway
beyond the far end of the TORA.

P Accelerate Stop Distance Available (ASDA) — The runway plus stopway length declared available and
suitable for the acceleration and deceleration of an aircraft aborting a takeoff.

4 Landing Distance Available (LDA) — The runway length declared available and suitable for landing an
aircraft.

By reducing the published Runway 32 ASDA and LDA lengths by 285 feet, the distance equivalent from
the Runway 14 threshold to the intersection of the ROFA and the perimeter road, the standard 1,000-foot
ROFA length beyond Runway 14 is achieved. Some reconfiguration to the runway edge and end lights near
the Runway 14 end and relocation of the distance-to-go signs would be needed to provide visual clues to
pilots that the Runway 32 available takeoff and landing runway lengths are shorter than the physical end of
the runway pavement. The Runway 32 lengths provided using declared distances are summarized below.

P TORA 10,302 feet
P TODA 10,302 feet
P ASDA 10,016 feet
P LDA 10,016 feet.

Option C: Shorten Runway 14/32

Instead of using declared distances to reduce certain aspects of the Runway 32 lengths to satisfy aircraft
performance requirements, this alternative physically shortens the Runway 14/32 length by 285 feet. This
is achieved by relocating the Runway 14 threshold 285 feet south, thus providing the standard 1,000-foot
ROFA length beyond the runway end. This reduces the future Runway 14/32 length from 10,302 feet to
10,016 feet.

Option D: Relocate Perimeter Road, Fence, and Brett Way

This alternative relocates the airfield perimeter roadway, the perimeter fence, and Brett Way completely
outside the ROFA, thus retaining the existing Runway 14/32 length of 10,302 feet.

"
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Runway 14 ROFA Alternatives Analysis

Option A is the least expensive to implement (likely only requiring signage on the airfield perimeter roadway
warning vehicles they are entering a ROFA and to be cautious within the area). Options B, C, and D improve
the safety of the airfield environment at LMT by providing a standard Runway 14 ROFA length. Option B
provides a standard ROFA length, but the use of declared distances might cause pilot confusion by having
different runway lengths available to satisfy different aircraft performance requirements. Option B also
requires some reconfiguration of runway edge and end lights near the Runway 14 end and the relocation
of the distance -0-go signs. Option C reduces the Runway 14/32 length to 10,016 feet, which is insufficient
to accommodate the future critical aircraft (DC-10-30). Options C and D are expensive alternatives involving
road relocations, possible drainage ditch impacts, taxiway relocations, EOR Pad impacts, runway, taxiway,
and threshold light relocations, sighage relocation, and marking relocations.

Runway 14 ROFA Preferred Alternative

Option A is selected by the City and local stakeholders as the preferred short-term alternative, with Option
D as the selected long-term alternative. Seeking and receiving an MOS in the short-term is more likely
when large narrow body transport aircraft that have wingspans less than 118 feet (ADG llI) are the critical
aircraft. When heavy transport aircraft with wingspans greater than 118 feet (ADG V) have sufficient
operations to be the critical aircraft, then a long-term alternative of relocating the roads and fence is more
likely to be the preferred option from the FAA.

Table 4-1:  Summary Evaluation of Runway 14 ROFA Alternatives

a a atio 0 a 4 ROFA Optio
. o Option A - Modification of Option B - Declared Option C - Shorten Option D - Relocate
Screening Criteria . -
Standards Distances Runway oads and Fence
QOperationa e

Runway 32 Length

TORA 10,302 10,302" 10,016' 10,302

TODA 10,302 10,302" 10,016' 10,302

ASDA 10,302 10,016" 10,016’ 10,302

LDA 10,302 10,016" 10,016 10,302
Disruption of Airfield Operations Low Low High Medium
Relocation of Airfield Lighting Low Medium High Low
Taxiway Impacts Low Low High Low
EOR Impacts Low Low High Low

0 e % 0 aera O

Drainage Ditch/Wetlands No No No Yes
Milkvetch No No No No
Farmland No No No Yes

a a e O daera 0
Brett Way No Relocation No Relocation No Relocation Relocation
Perimeter Road No Relocation No Relocation No Relocation Relocation
Implementation
Construction Difficulty (High, Medium, Low) Low Low High High
Financial Low Low High High
Phasing Complexity Low Low High Medium
Implementation Factors (EA and Permitting) Low Low Medium High
FAA Acceptance Low Low Medium High

ALTERNATIVE EVALUATION
Airport Ranking

Meets Facility Requirements or Low Poterntial Impact

Temporarily Does Not Meet Facility Requirements or Medium Potential Impact

Does Not Meet Facility Requirements or High Potential Impact

Source: Mead & Hunt, Inc. 2020
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RUNWAY 7/25 IMPROVEMENTS

Chapter 3, Facilities Requirements, recommends a reduction in the length and width of the crosswind
runway. The runway length analysis indicates that a minimum runway length of 5,000 feet is needed to
meet the critical aircraft takeoff distance requirements for the King Air Series (King Air 300/1900). A runway
width of 75 feet is recommended to meet FAA RDC B-Il design standards.

The recommended runway layout provides a 5,000-foot length with no displaced thresholds. The Runway
7 end remains in its existing location and the Runway 25 end is relocated 245 feet west of its current
position. The future Runway 25 end is located to provide the FAA-required RDC B-Il Runway Safety Area
(RSA) and Runway Object Free Area (ROFA) lengths as well as provide vertical clearance over the
perimeter road and other nearby objects. The existing pavement west of the Runway 7 end will continue to
be maintained as a blast pad to provide additional safety margin for civilian turbine-powered aircraft. The
existing pavement east of the future Runway 25 end will be maintained as a blast pad.

Figure 4-3 shows the new runway configuration and the associated taxiway improvements to align the
entrance taxiways with the new runway ends. Changes to the taxiway design are discussed in the Taxiway
System section of this chapter.
Additional Runway 7/25 improvements include:
» Runway 7/25 length: 5,000 Feet
Runway 7/25 width: 75 Feet
Runway 7/25 Pavement Strength: 50,000 pounds DWG

4

4

4 Runway Shoulders: 10 Feet Stabilized Per Side

4 Runway 7 and 25 Blast Pads: 150 Feet Long and 95 Feet Wide
4

Runway 7 Lighting Aids: Precision Approach Path Indicator (PAPI) and Runway End Identifier Lights
(REIL)

4 Runway Holding Positions: 200 Feet (from runway centerline; elevation adjustment not required)
4 Runway Numbering: Runway 8 and 26 (change due to magnetic variation)

Runway Marking: Visual (install markings to aid pilot and ATC awareness).
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Figure 4-3: Runway 7/25 Preferred Alternative

Source: Mead & Hunt, Inc. 2020
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TAXIWAY SYSTEM

The following section documents facility requirements for the taxiway system, including planned taxiway
improvements based on forecast user demand, critical aircraft, and FAA design standards. The taxiway
system is used to provide aircraft circulation between the runway and terminal area facilities. The portion
of Taxiway D between the intersections of Taxiway E and Taxiway F is restricted to military use only and
has been marked as a non-movement area taxilane adjacent to the military apron. To comply with FAA
grant assurances, the Oregon ANG reimbursed the Airport and the FAA for grant funds previously used to
maintain that section of Taxiway D.

TAXIWAY DESIGN STANDARDS

Taxiway geometry standards are based on the critical aircraft, as determined by the Airplane Design Group
(ADG) and Taxiway Design Group (TDG). The TDG is based on the aircraft Main Gear Width (MGW) and
the Cockpit to Main Gear (CMG) distance. The following are the taxiway design standards associated with
each runway system based on the forecast critical aircraft:

4 Runway 14/32 Taxiway System (DC-10-30 Critical Aircraft): ADG IV, TDG 5
4 Runway 7/25 Taxiway System (King Air 300/1900D Ciritical Aircraft): ADG Il, TDG 2

Figure 4-4 summarizes the areas of taxiway design noncompliance. The subsequent sections identify the
improvements needed to address honcompliant design. Taxiway alternatives are provided where prudent.
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Figure 4-4:  Taxiway Nonstandard Conditions

Direct access between military hangar ramps 1
and Runway 14 end ‘1
Acute-angled Runway 14 entrance /
Penetrates existing Obstacle Free Zone (OFZ) |

and planned Precision OFZ (POFZ) .
Future POFZ associated with planned Runway

14 ILS

Taxiway turn radius with Taxiway D (TDG 5 B
standards) F
Entrance alignment with Taxiway B1

Shoulder width o

= ) o | S+ Pl | .

Direct access between General Aviation/
Explosives Ordinance Recovery Ramp (EOR)
and Runway 14 end

Convergence of Taxiway C and EOR ramp
creates expanse of pavement in ROFA
Entrance alignment with Taxiway B1
Shoulder Width

T SQ —==- (e

Direct access between apron and Runway 14/32
Acute-angled intersection with Runway 14/32 and Taxiway B3
Turn radius with Taxiway G (TDG 5 standards)

Taxiway radius markings at Taxiway G intersection

Taxiway F width is 50 feet between Taxiway D and Taxiway G.
(ARC B-II standard of 35 feet / Military standard 75 feet)
e Taxiway F width is 75 feet between Taxiway G and Runway 14/32.
(ARC B-lI standard of 35 feet / Military standard 75 feet)
|  Taxiway F width is 50 feet east of Runway 14/32.
: (ARC B-Il standard of 35 feet / Military standard 75 feet)
e  Taxiway-to-Runway separation (ARC B-Il standard 240 feet)
 Taxiway hold position distance (ARC B-ll standard 200 feet - visual runway)
~|e Taxiway D direct access and entrance width at Runway 7 end
(ARC B-Il standard of 35 feet)
e  Taxiway D hold position distance (ARC B-Il standard of 200 feet - visual
runway)
* Non-Standard by-pass along Taxiway D entrance to Runway 7 end
Non-Standard by-pass along Taxiway F entrance to Runway 25 end
Taxiway crossing intersection within middle-third of Runway 14-32
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Source: Mead & Hunt, Inc. 2020

TAXIWAY IMPROVEMENTS

Recommended improvements to the taxiway system to address nonstandard conditions are described
below and depicted in Figure 4-5. Alternatives are presented where prudent.

Taxiway A, C and New D1 Connector

A realignment of the taxiway connectors at the Runway 14 threshold is necessary to resolve nonstandard
conditions for direct access from an apron, angled intersection with Runway 14/32, insufficient TDG 5 fillet
radius, and insufficient separation for civilian aircraft from military aircraft in the Oregon ANG Explosives
Ordinance Recovery (EOR) arming/de-arming positions.

Figure 4-6 shows the proposed taxiway realignment that closes Taxiway C and a portion of Taxiway A and
provides a new perpendicular Taxiway D1 connector meeting TDG 5 design standards. The runway holding
position line will be set 291 feet (elevation adjusted) from the Runway 14/32 centerline. To provide Oregon
ANG aircraft on the EOR access to the Runway 14 threshold, a redesign of the EOR parking positions will
be necessary. The EOR design concepts are discussed in the Oregon ANG Support Facilities section
below.
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CHAPTER 4 : ALTERNATIVES
Figure 4-5: Preferred Alternatives Taxiway Layout
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Taxiway E Alternatives and New G1 Connector

A realignment of Taxiway E is necessary to resolve nonstandard conditions for direct access from an apron,
angled intersection with Runway 14/32, and insufficient TDG 5 pavement radius to turn onto Taxiway G. A
portion of Taxiway E between Runway 14/32 and Taxiway G would be realigned to provide a perpendicular
intersection with the runway. Two Taxiway E realignment alternatives are provided. Table 4-2 summarizes
the factors involved with the two Taxiway E alternatives and Figure 4-7 presents the two realignment
options.

Option A: Taxiway E (Taxiway B3 Intersection)

A new perpendicular Taxiway E connector would be aligned with the existing Taxiway B3 connector located
east of Runway 14/32. This option minimizes taxiing times for aircraft from the eastside general aviation
and US Forest Service aprons (northeast apron) that need to access Runway 32 for takeoffs.

Option B: Taxiway E (Taxiway G Intersection)

A new perpendicular Taxiway E connector would be aligned at the existing Taxiway G intersection. The
new Taxiway E connector would be north of the Taxiway B3 and Runway 14/32 intersection and would
force aircraft taxiing from the northeast apron onto the runway or to use Taxiway Bl to cross the Runway
14 threshold in order to access Runway 32 for takeoffs.

Taxiway E Alternatives Analysis

Both options locate the new Taxiway E connector outside the middle third of the runway where high-energy
operations occur, thereby mitigating the risks associated with potential runway incursions. Option A
provides direct access via Taxiway B3 to Taxiway G and the Runway 32 end, which reduces taxiing
distances. Option A also helps to reduce traffic congestion at the Runway 14 end, which increases
operational efficiencies. Option B forces aircraft to either back taxi on the runway to connect to Taxiway B3
or to cross at the Runway 14 end; neither of which improves safety or operational efficiencies.

Taxiway E Preferred Alternative

Option A is selected by the City, FAA, and local stakeholders as the preferred alternative. Aligning the new
perpendicular taxiway connector (Taxiway G1) with the existing Taxiway B3 intersection provides direct
access from the northeast apron to Taxiway G and reduces congestion at the Runway 14 end. The runway
holding position line for the Taxiway G1 connector will be set 291 feet (elevation adjusted) from the Runway
14/32 centerline.
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Table 4-2:  Summary Evaluation of Taxiway E Alternatives
Summary Evaluation of Taxiway E Alternatives

Screening Criteria Option A (Twy B3 Intersection) | Option B (Twy G Intersection)

Operational Efficiency

Airfield Operability & Access Improved Yes, With Longer Taxi Times
Reduces Runway Crossings No Yes
Provides Alternate Taxi Routes Yes Yes - Longer
Reduces Aircraft Taxi Times Yes No
Increases Potential for Development No No
Expansion Capabilities No MNo

AC 150/5300-13A Deficiencies Corrected Corrected
Segmented Circle Relocation Yes MNo
Complies with Design Standards Yes Yes
Runway Crossing within High-Energy Zone No MNo
Environmental Considerations

Impacts to Airport Property Use None None
Aviation Compatible Use Yes Yes
Critical Habitat/Endangered Species No MNo
Wetlands/Waterways Impacted No No
Impervious Surfaces Increase Increase

Land Use Considerations

Property Acquisitions / Easements
Implementation

Construction Difficulty (High, Medium, Low) Low Low
Phasing Complexity Low Low
Eﬁﬁ:ﬁ:ﬁ:i:ig:; ctors (EA, Permitting, Temporary Closures Temporary Closures
Airport Ranking 1 2
DETERMINATION Advance Not advanced

Meets Facility Requirements
Temporarily Does Not Meet Facility Requirements
Does Not Meet Facility Requirements

Source: Mead & Hunt, Inc. 2020
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Source: Mead & Hunt, Inc. 2019
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Taxiway G Extension

Taxiway G is not a full-length parallel taxiway. Extending Taxiway G to the north, however, would provide
another connection to the apron edge taxiway (Taxiway D) that fronts the westside terminal and general
aviation apron. This new Taxiway G connection would provide an alternate route to Taxiway E, which is
heavily used by the Oregon ANG aircraft fleet and would help mitigate potential conflicts between civilian
and military aircraft operations (see Table 4-2 .

As discussed above, a new Taxiway G1 connector is proposed to replace the Taxiway E segment between
Taxiway G and Runway 14/32. To maintain consistent taxiway naming conventions, Taxiway K will be
renamed as Taxiway G2 and the entrance taxiway to Runway 32 will be renamed Taxiway G3.

Taxiway F and New F1 and F2 Connectors

Taxiway F is the parallel taxiway serving crosswind Runway 7/25. The Runway 7/25 centerline to Taxiway
F centerline separation of 525 feet exceeds the RDC B-Il separation standard of 250 feet. Relocating
Taxiway F closer to Runway 7/25 to meet the B-Il separation standard would involve substantial
reconstruction, impact taxiway connections, and potentially impact areas with endangered species of
Milkvetch (requiring additional environmental reviews and mitigation efforts). A relocated Taxiway F also
would not mitigate the runway incursion hazard of a runway crossing in the middle third of Runway 14/32
where high-energy impacts are most likely to occur. Therefore, to simplify the construction effort and
mitigate impacts to sensitive areas, this alternative retains the existing separation distance. Other Taxiway
F improvements include:

P The existing Taxiway F segment between Taxiway D and Runway 14/32 will be increased from 50 feet
to 75 feet to accommodate the military standard for regular use by F-15s.

P The Taxiway F segment east of Runway 14/32 will be reduced from 50 feet to 35 feet to meet TDG 2
standards.

P Taxiway D at the Runway 7 threshold is reconfigured to provide a new Taxiway F1 connector properly
aligned with the Runway 7 end. The new Taxiway F1 connector would normally be a TDG 2 standard
width of 35 feet. However, when there is taxiway construction at the Taxiway G and Taxiway F
intersection, the Oregon ANG F-15s will require an alternate route to taxi to reach Runway 32. Runway
7 can be used as an alternate connector to Taxiway G during the closure. Taxiway F1 will retain a TDG
3 pavement width of 50 feet to permit occasional F-15 access during construction periods. Runway
holding positions would be marked 200 feet from the Runway 7/25 centerline. The nonstandard runup
bypass area would be eliminated.

P Taxiway F2 connector would be relocated to align with the new Runway 25 end. Runway holding
positions would be marked 200 feet from the Runway 7/25 centerline. The nonstandard runup bypass
area would be eliminated.

Figures 4-8 and 4-9 present the preferred Taxiway F layout and modifications.
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Figure 4-8 : Taxiways F and F1 Design
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Source: Mead & Hunt, Inc. 2020

Taxiway H

Currently, Taxiway H has direct access from the Agricultural Spray apron to Runway 7/25. A realignment
of Taxiway H is needed to mitigate pilot confusion and minimize runway incursions. Figure 4-9 provides
details of the recommended Taxiway H connector at the Runway 25 end.
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Figure 4-9: Taxiways F, F2, and H Design

' Reahgnment
TDG 2 (§5!).

Taxiway H
Realignment
TDG 1 (25)

Source: Mead & Hunt, Inc. 2020

=
CRATER LAKE
KLAMATH

REGIONAL AIRPORT

Master Plan
Report

CHAPTER 4 : ALTERNATIVES

4-27




CHAPTER 4 : ALTERNATIVES

NAVIGATIONAL AIDS (NAVAIDS)

The following section outlines improvements for navigational aids at LMT based on the recommendations
provided in Chapter 3, Facility Requirements. No changes are planned to the following existing facilities:
VHF Omnidirectional Range/Tactical Aircraft Control (VORTAC), Automated Surface Observation Station
(ASOS), and Airport Rotating Beacon.

RUNWAY 14 INSTRUMENT LANDING SYSTEM (ILS) ALTERNATIVES

The following section documents findings from a FAA feasibility study conducted in August 2019 and
revised in January 2020 for locating an Instrument Landing System (ILS) on Runway 14. The Runway 14
ILS project was initiated by the Oregon ANG to provide instrument approach capability for F-15s landing
from the north. Military procedures and policies require both primary and backup instrument systems for
aircraft operations. Since F-15s are not equipped with satellite-based navigation systems such as Global
Positioning System (GPS), instrument approaches based on a GPS are not eligible as a primary or backup
instrument system. With the two existing Very High Frequency Omnidirectional Range Station with Distance
Measuring Equipment (VOR/DME) instrument approaches to LMT candidates for cancellation, the Oregon
ANG requires another non-GPS based instrument approach capability to insure continued access to
Runway 14 under Instrument Flight Rules (IFR) weather conditions. The F-15s use the Ultra High
Frequency (UHF) version of the civilian approaches utilizing the Tactical Air Navigation (TACAN) unit co-
located with the VOR/DME. This Master Plan assumes that the Runway 14 ILS will not have visibility
minimums of less than % mile. An ILS system is composed of two primary antenna sites: 1) the Glideslope
(GS) antenna that provides descent path guidance; and 2) the Localizer (LOC) antenna that provides
course guidance down the extended runway centerline.

Glideslope Antenna Placement

A GS antenna can be located on either side of a runway, but the optimal siting is the side that offers the
least possibility of signal reflection from buildings, powerlines, vehicles, aircraft, terrain, and other objects.
The GS antenna must be located beyond the RSA and ROFA, which at LMT is a minimum of 250 feet and
400 feet, respectively, from the runway centerline. The GS antenna requires a smoothly graded critical area
clear of objects and high growth vegetation. It also requires an equipment shelter, which is typically located
near the antenna but outside the GS antenna critical area.

The FAA feasibility study identifies three possible locations for the placement of the GS antenna. Figure 4-
10 shows the location of the GS antenna and the associated critical area associated with Options A, B, and
C.

Option A (East - Near)

Option A sites the GS antenna 955 feet south of the Runway 14 threshold and 262 feet east of the runway
centerline. At this location, the GS antenna and equipment shelter are outside the Runway 14 RSA but is
within the ROFA.
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One of two large drainage ditches located on either side of the perimeter road near the US Forest Service
ramp is in the north end of the GS antenna critical area. To implement Option A, the approximate 3-foot
diameter culvert inside the ditch would need to be extended for the full length of the ditch, backfilled, and
graded to meet GS critical area slope standards.

Option B (East - Far)

Option B sites the GS antenna 955 feet south of the Runway 14 threshold and 550 feet east of the runway
centerline, between Taxiway B and the eastside apron. At this location, the GS antenna is beyond both the
RSA and ROFA.

The GS antenna critical area conflicts with the US Forest Service firebase where planes park seasonally.
The critical area also includes both drainage ditches near the perimeter road and US Forest Service parking
apron. The LMT perimeter fence to the north, although outside the critical area, is near the GS antenna and
would need to be modeled to determine signal interference. Distant terrain 5,000 feet beyond the Runway
14 end is more pronounced at the Option B location. This could be an issue for the GS antenna signal
propagation and distortion. To implement Option B, the site would need to address critical area grading
requirements, fence proximity, nearby buildings, existing ditches, and parked aircraft interference.

Option C (West)

Option C locates the GS antenna 955 feet south of the Runway 14 threshold and 420 feet west of the
runway centerline. At this location, the GS antenna is beyond both the RSA and ROFA. The Option C GS
antenna critical area encompasses the Explosive Ordinance Recovery (EOR) arming/de-arming ramp. The
USAF/ANG uses this area to load and unload F-15 aircraft with munitions prior to and after training mission
sorties. The EOR area has flat grading without obstacles, obstructions, fences, or open drainage ditches,
which is ideal for GS antenna signal quality. However, aircraft taxiing on the adjacent taxiways or the F-15s
parked on the EOR ramp would create signal interference. Therefore, use of the ILS on Runway 14 would
prevent F-15s from using the EOR ramp while approaches are being conducted. Alternatively, F-15s in the
critical area would preclude aircraft from using the Runway 14 ILS while arming and disarming occurs on
the EOR ramp, further limiting the utilization of the ILS. DoD requirements dictate that arm/de-arm pads be
located adjacent to runway thresholds.
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Figure 4-10 : GS Antenna
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Glide Slope Antenna Alternatives Analysis

Table 4-3 provides a summary of the factors effecting the location of the ILS GS antenna. Operational
efficiency, environmental considerations, land acquisition requirements, and implementation challenges are
noted.

Option A locates the GS antenna within the Runway 14/32 ROFA. Although not ideal, Table 6-1 in FAA
Advisory Circular (AC) 150/5300-13A allows a GS antenna within the ROFA due to a physical constraint
and should be evaluated on a case-by-case basis. Mounting the antenna on frangible connectors might be
required to satisfy FAA ROFA standards. Option A also requires capping one of the large ditches near the
US Forest Service apron. Compared to Option B, however, the clearing and grading needs are less
extensive given the smaller size of the GS antenna critical area with Option A.

Option B presents several significant challenges. Foremost, is the potential signal degradation that would
result from high terrain located about 5,000 miles to the north. If the intended benefit of reduced visibility
and ceiling minimums to allow F-15 operations during IFR weather conditions cannot be met, then there is
no benefit to the Runway 14 ILS project. The GS antenna critical area requirements also would reduce the
utility of the US Forest Service apron. Lastly, given the size of the GS antenna critical area, substantial
grading and the capping of two ditches would be needed.

Option C poses significant operational challenges for the Oregon ANG. Siting the GS antenna on the west
side of Runway 14/32 would either: 1) deny use of the EOR site when aircraft are flying the Runway 14 ILS
approach, or 2) deny use of the instrument approach procedure when F-15s are parked on the EOR ramp.
The Runway 14 ILS is a military-initiated project intended to improve military training missions by providing
non-GPS based instrument approach capabilities to Runway 14. However, if the Runway 14 ILS project
jeopardizes another critical military facility (i.e., EOR site), then there is reduced benefit to installing an ILS
on Runway 14. As such, Option C is deemed least desirable by the City, Oregon ANG, and local
stakeholders.
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Table 4-3:  Summary Evaluation of Runway 14 ILS GS Antenna Location Alternatives
a aluation of R a 4 ocation Alterna e

Operationa e

Antenna in ROFA Yes - OK with Frangible Mounts No No

Antenna in TOFA Yes - OK with Frangible Mounts Yes - OK with Frangible Mounts No

Ditch in Critical Area Yes - OK with Capping Yes - OK with Capping No

Taxiway Complexity in Critical Area Yes - Low Yes - Medium Yes - High

Apron/Hangar in Critical Area No Yes - USFS Non-Movement Area  |No

OANG EOR Apron in Critical Area No No Yes

EOR Interference When Aircraft Present No No Yes

Critical Area Grading Small area, Precise criteria Large area - Moderate criteria No

Terrain Interference with Signal No Yes No

Runway 14 PAPI

Requires Relocation

Requires Relocation

No Relocation

Runway 14 MALSF to MALSR
O e a 0 deratio
Wetland/Retention Pond Displacement
a e o) aeratio
Land Acquisition - Easement
pleme atio

FAA AIP Eligibility / Grants

Requires Replacement
Yes- For MALSR

Yes- For MALSR

No FAA Funding - OANG Project

Requires Replacement
Yes- For MALSR

Yes- For MALSR

No FAA Funding - OANG Project

Requires Replacement
Yes- For MALSR

Yes- For MALSR

No FAA Funding - OANG Project

Implementation Factors (EA, Permitting, Land

Airport Ranking

Possible for MALSR

1

Possible for MALSR

2

Possible for MALSR

Acquisition
ALTERNATIVE EVALUATION

3

DETERMINATION

Preferred Alternative

Not advanced

Not advanced

Meets Facility Requirements

Temporarily Does Not Meet Facility Requirements

Does Not Meet Facility Requirements

Source: Mead & Hunt, Inc. 2020

Glide Slope Antenna Preferred Alternative

Based on the assessment described above, Option A is the preferred location for the GS antenna as it has
the fewest impacts on or interference with existing facilities. It also has the lowest impact to aircraft
operations on Taxiway B, the US Forest Service ramp, and the Oregon ANG EOR ramp.

Localizer Antenna Placement

The ideal siting location for the LOC is along the extended runway centerline beyond the RSA and ROFA.
According to the ILS feasibility study, the proposed location for the LOC antenna is 1,000 feet south of the
Runway 32 end at the edge of the RSA. Due to an existing ditch at this location, the LOC antenna would
require a platform structure for mounting the equipment. This location would require the continued practice
of ATCT personnel controlling vehicular traffic on the perimeter road into and out of the critical area.
Additionally, there are three light stanchions associated with the existing Runway 32 Medium Intensity
Approach Light System with Runway Alignment Indicator Lights (MALSR) currently located in this area. An
approximate 20-foot relocation of the light stanchions either to the north or south might be required for
proper LOC antenna function.
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The LOC shelter that houses the electronics, power, and control system for the LOC antenna is 1,000-feet
south of Runway 32 threshold and offset by 420 feet east of the runway centerline. This location places the
LOC shelter outside of the ROFA and Runway 32 ILS GS antenna critical area. Figure 4-11 presents the
proposed LOC antenna location and the position relative to the drainage ditch.

Figure 4-11: Runway 14 Localizer Antenna
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Source: Mead & Hunt, Inc. 2020

Runway 14 Approach Light System

The existing Runway 14 Medium Intensity Approach Light System with Sequenced Flashing Lights
(MALSF) is nearing its useful life span. The FAA has approved decommissioning the MALSR pending any
catastrophic failures or inability to maintain and restore the light system since the flush mounted lights are
no longer manufactured nor supported by manufacturers. To fully incorporate the proposed Runway 14
ILS, the MALSF would require replacement by a new MALSR light system. Due to the extended length of
the MALSR relative to the MALSF, additional property north of Highway 140 would need to be acquired.

Runway 32 VASI to PAPI

Runway 32 is currently equipped with a four-box Visual Approach Slope Indicator (VASI) on the west side
of the runway. It is recommended that the VASI be replaced with a Precision Approach Path Indicator
(PAPI) that provides an enhanced visual glideslope reference.
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LANDSIDE - AERONAUTICAL FACILITIES

The following section describes the recommended improvements to landside facilities at LMT. Landside
facilities located on-airport are used to support aircraft parking and storage, on-airport businesses, and
airport administration, operations, and maintenance.

LANDSIDE ALTERNATIVES COMMON ELEMENTS

After LMT staff and stakeholders reviewed Chapter 3, Facility Requirements, they found the facilities listed
below to be sufficient for existing and forecasted demands. No changes or alternatives were evaluated for
these facilities. Should demands change during the planning period, landside development can be
accommodated within designated areas reserved for future growth. Project development that replaces or
repurposes buildings and facilities that have reached the end of their expected service life can be completed
when service demands make those changes financially feasible.
The facilities listed below are sufficient through the planning period.
4 Passenger Terminal Apron
4 Passenger Terminal Building Automobile Parking
P Deicing Apron Containment System
General Aviation (GA) Automobile Parking
US Forest Service Apron

4
4
P Agricultural Spray Facilities
D Air Traffic Control Tower

4

Passenger Terminal Rental Car Facilities
Landside Facilities that do have recommended changes and will be evaluated further in this section include
the following:
P Terminal Building Repurposing
Westside Hangar and Apron Area

Eastside Hangar and Apron Area

4

4

4 Oregon ANG Support Facilities

4 Airport Administration and Maintenance Facilities

P Perimeter Security Fencing and Gates enclosing entire Airport Operations Area
4

Airport Entrance Road — Realignment.
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TERMINAL BUILDING REPURPOSING

While there are no recommendations for changing the existing passenger terminal building’s size or
location, there is a possibility for repurposing the facility. While not currently being used for commercial
airline service, the space could be used by private or public entities to conduct business. With access to
the flight apron, the building space could be used for other flight services such as charters, aircraft leasing,
or aircraft sales. Repurposing of the facility is not within the scope of this Master Plan and would be on an
as needed basis. Should commercial air service resume at LMT, an evaluation is recommended for the
floor plan layout to include updated Transportation Security Administration (TSA) office space and
screening area needs and passenger holding areas capable of meeting expected passenger traffic needs.

GENERAL AVIATION DEVELOPMENT

General aviation development at LMT includes 116,300 square feet (4.4 acres) of general
aviation/corporate hangar space and 76,300 square feet (1.8 acres) of hangar space for a full-service Fixed
Base Operator (FBO) or Specialized Aviation Service Operation (SASO) providing a single service. The
general aviation apron totals 781,500 square feet with 62 marked tie-down parking positions for fixed-wing
aircraft.

The following section describes the layout of future general aviation development within LMT’s two building
areas: Westside Building Area and Eastside Building Area. The proposed layout of future development in
the westside building area is shown in Figure 4-12 and in the eastside building area in Figure 4-13.
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Figure 4-12 : Westside Development Options
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Note: Fixed Base Operator (FBO), Flight School (FS), General Aviation (GA), Specialized Aviation Service Operation (SASO); Forecast Hangars- facilities needed to meet 20-year forecast— and Contingent Hangars as demand requirements.
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Figure 4-13 : Eastside Development Options
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FBO Hangar Building and Facilities

Existing FBO facilities are located immediately north of the airline terminal area and include two large
commercial hangars (Buildings #4 and #8) and an aircraft parking apron. In response to user demand, the
following facility improvements are planned:

4 Renovate/expand FBO hangar for GA patrons (Building #4-B). The existing FBO/General Aviation
terminal building space is 1,800 square feet and is attached to the FBO maintenance hangar. A larger
dedicated space or structure between 3,000 and 4,500 square feet is recommended as either an
attached structure to the FBO hangar or stand-alone building near the existing Flight School hangar.
The building amenities, including office and retail space, pilot lounge, and 24-hour restroom access,
would be dictated by level of service, minimum standards, and cost factors.

P Build a new, large hangar (+35,000-square-foot building) for FBO/SASO common or maintenance
hangar. A site west of Building #8-A has ample space to accommodate a large 38,000-square-foot
common hangar as well as a large 16,000-square-foot box hangar. Access to the site, however, is
dependent upon crossing an existing leasehold for Building #8-A, as well as closing a segment of
Altamont Drive. Another site on the northeast apron also provides space for a large common hangar
(>35,000 square feet).

P Install 100LL Avgas self-serve fuel storage/dispensing system. A 100LL Avgas self-serve fuel
storage/dispensing system can be accommodated on the main apron directly east of the existing FBO
hangar. This fuel location provides convenient access to fuel services from Taxiway D, which facilitates
aircraft turn times. Although this fuel location would displace existing tie-down spaces for transient
aircraft and parking areas for current fuel trucks, there is sufficient space on the existing northwest
apron near the existing flight school to accommodate the displaced spaces.

P Provide additional aircraft parking/tie-down area(s) on the northwest apron near the existing flight
school.

General Aviation Hangars

Approximately 80 to 90 percent of LMT’s based aircraft are stored in hangars with the remainder parked on
the tie-down apron. Nearly 60 percent of the hangars are individual T-hangars/Box hangars comprising
116,300 square feet and the rest are common hangars storing multiple aircraft comprising 76,300 square
feet. Hangar ground leases are controlled by LMT under individual tenant leases and agreements allowing
for private hangar ownership or rental arrangements. Hangars must be developed consistent with LMT
Minimum Standards and City building/fire codes.
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The following list identifies general hangar siting considerations:

4 Hangars should be developed in a linear, modular manner. Hangar locations should be centralized or
grouped by type, function, and aircraft size categories (piston, turboprop, jets, rotor) to promote efficient
airfield and landside access. Hangars should be constructed along existing flight lines as much as
possible to minimize costs associated with expanded paved areas, drainage, utilities, auto parking, and
secured access.

4 Hangar orientation should consider weather conditions and provide adequate drainage with minimal
slope differential.

4 Hangars must be constructed beyond the runway and taxiway safety areas, object free areas, and
NAVAID critical areas. Hangars must remain beyond visibility line of sights and regulated by height to
prevent encroachment of airspace surfaces.

4 Hangars should be separated to meet, at a minimum, FAA taxilane object free area distances while
providing enough access, maneuvering, and apron space for the expected class of aircraft.

Small Hangars (Box/T-Hangars)

All future based aircraft are anticipated to be stored in hangars. The forecasted need is for 2 to 8 additional
new hangars for individual aircraft owners (total 20,000 square feet). These hangars can be accommodated
in either the westside or eastside building areas with the preference based on LMT and tenant needs.

The eastside building area offers ample space to accommodate the hangar forecast needs within the
existing building constraints of the US Forest Service leasehold to the north and Oregon ANG munitions
buffer to the south. The new hangars would include infill development along existing taxilanes or an
expansion of the building area with new taxilanes to the east.

The westside building area also provides space for small box or T-hangar development west of the existing
general aviation hangar area. However, hangar expansion to the west is constrained by the following
circumstances:

4 Separation between the existing hangar buildings restrict use of the new hangar area to aircraft in the
FAA Airplane Design Group | (ADG I, wingspan < 49 feet).

P Conversion of nonaeronautical land in the Airport Business Park and relocation of the LMT
Administrative Building would be required to accommodate these new hangars.

P Closure of Fairchild Avenue would be required.

P A connecting taxilane would be needed along the current Fairchild Avenue alignment to provide
alternate routes of taxi between the long rows of hangars.

Since the westside development option includes greater implementation complexities, the westside hangar
expansion is shown in Figure 4-12 as contingent development.
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Also shown in Figure 4-12 is the option to replace several existing portable hangars north of FBO building
#4-A to allow construction of box or T-hangars. A site on the northeast apron is provided for the relocation
and consolidation of portable hangars, if warranted.

Large Hangars (Executive/Corporate/FBO/SASO/Business Aircraft Owners)

Chapter 3, Facility Requirements, indicates a forecast need for 2 to 3 additional large hangars (total 61,500
square feet) for use as executive or corporate hangars or FBO/SASO common and aircraft maintenance
hangars. These large hangars are intended to accommodate aircraft in ADG Il (wingspan < 79 feet) and Il
(wingspan < 118 feet) categories. These types of hangars can be accommodated in both the westside and
eastside building areas and built based on demand.

The eastside building area offers a site for a large hangar of 55,000 square feet with office space
immediately east of the general aviation apron. This site offers convenient access to Runway 14/32 via
Taxiway B.

On the westside building area, a site east of Building #8-A could be redeveloped to accommodate a large
hangar of 11,000 square feet. Although this site requires removal of an existing T-hangar, it offers direct
access to Taxiway D to facilitate use by large general aviation and corporate aircraft and space for an
expanded apron for additional aircraft parking.

Additional sites for large hangars on the westside and eastside building areas are identified in Figure 4-12
and Figure 4-13 as contingent development.

General Aviation Apron

The general aviation apron is in the westside building area. The existing apron area is not designated by
tenant user nor is it distinguished for fixed wing or helicopter aircraft types. Providing dedicated space for
specific users and activities will improve operational efficiencies during peak-periods (summer). It is
recommended that the taxilanes and aircraft parking spaces be developed to meet ADG Il dimensional
standards with a pavement strength up to 30,000 pounds for piston, turboprop, and helicopter aircraft and
60,000 to 90,000 pounds for business jets based on intended use.

Several facility improvements proposed in the terminal, FBO, and air cargo areas will displace general
aviation facilities to other areas of the westside aircraft apron. Given this spatial relationship between
aviation activities on the apron, the proposed improvements to the westside aircraft apron (including non-
general aviation improvements) are summarized below:

P Dedicated parking space for aircraft deicing is proposed east of the terminal building and west of
Taxiway D.

P Dedicated space for a 100LL Avgas fuel storage/dispensing system is proposed on the main apron in
front of the FBO Building (#4-A).

P Dedicated space for air cargo users (total 5,000 square feet) is proposed east of the cargo hangar.
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P Dedicated space for large aircraft parking is proposed east of the cargo hangar fronting Taxiway D.
P Dedicated space for helicopter parking is proposed at the north end of the apron fronting Taxiway D.

P 6 additional parking/tie-down spaces is proposed to meet forecasted demand.

Apron expansion is also necessary to support future hangar development. Figure 4-12 depicts three apron
expansion areas in the westside building area:

P A new aircraft parking apron is proposed north of the existing flight school and is intended to support
flight training operations. A self-serve fuel facility for the flight training school would be located on the
north edge of the new apron.

P ifa large hangar is constructed east of Building #8-A, expanding the existing apron to provide access
to the new hangar would be needed. Additional paved areas would be available for aircraft parking.

P If hangar development is proposed west of Building #8-A, a new parking apron would be required to
provide hangar access.

Figure 4-13 shows apron expansion in the eastside building area to provide access to a large hangar
(contingent development). The apron expansion areas are also anticipated to accommodate some of the
tie-down spaces displaced by the proposed improvements to the main aircraft apron discussed above (e.g.,
fuel island).

Flight Training Facilities

Chapter 3, Facility Requirements, recommends the development of a hangar and flight training building
comparable to the existing 12,000-square-foot building. Locating the second facility close to the current
location was deemed important for shared purpose and common operational characteristics. The existing
general aviation hangar and apron area directly to the north of the existing flight school has a dedicated
location set aside for future development. A self-serve fuel facility would be on the northern edge of the
apron directly north of the flight school serving the flight training facility. Development of this area is
dependent upon future tenant and flight training demand as well as financial feasibility.

US FOREST SERVICE FACILITIES

The US Forest Service, with facilities located on the eastside building area, has not identified facility
improvements for their leased area, buildings, aircraft parking, or support facilities. However, future changes
to the US Forest Service mission at LMT may trigger facility improvements and modification to the lease
area. As such, systems installations for retardant tanks and fuel storage are shown as additions to the
existing general aviation aircraft parking apron. These facilities are sited to provide wingtip clearance for
the DC-10-30 maneuvering on the apron.

"

CRATER LAKE | Master Plan

4-42 KLAMATH Report




CHAPTER 4 : ALTERNATIVES

AIRPORT ADMINISTRATION AND OPERATIONS FACILITIES

LMT Administration and Operations Building

The existing Airport Administration building is located on the corner of Airport Way and Arnold Avenue. The
existing size of the airport administration building is inadequate for current uses, such as public meetings
and staff office space, and it is reaching the end of its expected service life. The current Airport
Operations/Maintenance facility is located on Airport Way, in the southwest corner of the passenger
terminal parking lot. Operations and maintenance personnel do not have direct access to the airside,
resulting in less efficient operations and slower response times to events on the airfield. The current
maintenance building also does not have sufficient floorspace to house the snow removal equipment or
garage door clearance to enable moving equipment in and out of the building. Exposure to the elements
reduces equipment life span and increases maintenance costs. Maintenance buildings to house equipment
are eligible for FAA AIP grant funding.

Chapter 3, Facility Requirements, recommends replacing and combining the Airport Administration building
with the Airport Operations and Maintenance building to gain administrative and operational efficiencies.
Two alternatives are provided that combine these Airport functions in a single 6,500-square foot Airport
Operations/Maintenance Building (AOB). Between 2,500 and 3,000 square feet would be used for
administration offices and meeting rooms, and the rest of the building would be used for Airport operations
and maintenance. Figure 4-12 above shows the location for AOB 1 and AOB 2 in the westside building
area.

AOB Alternative Analysis

Several benefits are gained by combining the two primary airport administration and operations buildings
into one facility. Staff communication, coordination, and effectiveness are improved by having all staff in
the same building. Benefits for equipment maintenance and expected lifetime of service duration are
improved by housing equipment indoors and out of the elements, thus reducing the need for equipment
replacement or repairs. Equipment servicing and upkeep can be conducted indoors, improving staff working
conditions, comfort, and efficiencies. A new facility will also have benefits of more efficient construction to
improve heating, ventilation, and air conditioning (HVAC) systems that reduce the energy consumption
required.

Siting the proposed AOB was based on the following criteria:
P Remaining within the primary west side GA hangar and passenger terminal area;

P Minimizing impacts to existing tenant lease spaces; and

P Not restricting existing aircraft access to hangars.

"

CRATER LAKE
ATER AR Master Plan

REGIONAL AIRPORT Report 4-43




CHAPTER 4 : ALTERNATIVES

The two proposed locations meet these requirements. The primary operational need for the AOB is to have
both public access to the administration side of the facility and, if possible, have direct access to the airside
operations area for operations and maintenance personnel in order to improve staff efficiencies and reduce
response times to events on the airfield.

AOB Option A (North)

AOB Option A is located on the west side of the FBO parking lot. This location displaces vehicle parking
spaces for FBO and hangar tenants; however, the area is underutilized, and additional parking is available
closer to the FBO. The location is still outside the existing airside fence, but it does not require maintenance
equipment and snow removal vehicles to drive on public roads before entering the airport operations area.

To improve airside access without having to pass through a security gate, a realignment of the operations
area perimeter fence is proposed. The public would have access to the building from the street side but
would be prevented from accessing the aprons directly. The operations and maintenance staff would have
direct access to the apron. The fence alignment would still allow fuel trucks to deliver to the nearby FBO
fuel storage tanks and would provide public access to the FBO parking lot via Airport Way.
Advantages of AOB Option A include:

4 Using underutilized space in the parking lot near the FBO

4 Providing direct access to the airport operations area.

Disadvantages of AOB Option A include:
D Displacing some vehicle parking for FBO and hangar tenants
» Needing to realign the fence to encompass the back portion of the AOB area to enable direct access
to the airport operations area by Airport personnel.

AOB Option B (South)

AOB Option B is located 200 feet to the west of the existing Operations/Maintenance facility. The site would
displace underutilized passenger terminal overflow parking. The site is large enough to accommodate the
airport administration offices and house the maintenance and snow removal equipment in one facility.
Access to the airport operations area would be via Fairchild Avenue and through the access gate near the
GA hangar area.

Advantages of Option B include:

4 Using underutilized parking space in the overflow parking lot

P Not impacting any current lease holds.
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Disadvantages of Option B include:
P Not improving access to airside facilities
P Eliminating parking spaces in the overflow lot used for the terminal

4 Needing to realign Airport Way to accommodate the new building footprint.

AOB Preferred Alternative

After review by the City, the preferred alternative is AOB Option A because it can provide direct access to
the airport operating area while providing public access to the administration offices.

Perimeter Security Fencing and Gates

Chapter 3, Facility Requirements, identifies that enclosing the entire Airport Operations Area (AOA) is
necessary in order to comply with the 2014 Wildlife Hazard Management Plan. Perimeter fence is installed
except for a section along the southern AOA, north of the Lost River Diversion Channel. Fencing standard
for a general aviation airport is a 6-foot tall chain link fence with three strands of barbed wire on the top for
a total height of 8 feet.

OREGON ANG SUPPORT FACILITIES

This Master Plan considers the facilities identified by the Oregon ANG to meet future mission needs. The
runway concepts discussed below considers FAA design standards as well as military standards defined
in the US Department of Defense (DoD) Unified Facilities Criteria (UFC) and Air National Guard Handbook
(ANGH) for shared-use facilities. Since the Oregon ANG projects are not eligible under the FAA AIP grant
program, the funding for the projects would come from the Oregon ANG and DoD.

New Additional Runway

To amplify safety factors, military standard practices prefer having two runways capable of accommodating
F-15 operations. With a single runway available at LMT for use by F-15 aircraft, any incident that closes
Runway 14/32 would cause F-15s out on training sorties to divert to Rogue Valley International Airport in
Medford, Oregon. Circumstances such as these create significant operational, safety, and financial burdens
for the Oregon ANG.

The Oregon ANG'’s 2005 Installation Development Plan (IDP) includes a proposal to extend the crosswind
runway 3,000 feet to the east for a total length of 8,000 feet. The proposal also includes designing the
runway to meet military Class B runway standards and installing a cable arresting system at each end of
Runway 7/25.
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As documented in Chapter 3, Facilities Requirements, several significant constraints (e.g., railroads, terrain,
school) preclude extension of the crosswind runway to 8,000 feet and cannot therefore be used as a
secondary runway for F-15s. Several locations for an additional runway were assessed to recognize the
Oregon ANG'’s desire to amplify safety factors, improve operational efficiencies, and augment future
mission capabilities by providing an alternate runway in the event that the primary runway is closed for an
emergency.

Both military and FAA design standards have been considered for the new additional runway layout. For
runways serving F-15s, military standards require the runway to have a length and width of 8,000 feet and
150 feet, respectively, and include 1,000-foot long overruns at each runway end. The US Military guidance
for runway classification and specifications are found in Attachment B at the end of this chapter. LMT is not
designated as a joint-use facility, so, according to Department of Defense (DoD) criteria, the runway design
must comply with FAA design standards.

The purpose and need for an additional runway is not based on the forecasted operational capacity of the
existing runway; it is based on the Oregon ANG operational mission characteristics and gaining efficiencies
for launching and recovering large numbers of aircraft in a short period during training scenarios that may
be needed in the future. Such a need is not expected to occur during this Master Plan’s planning period of
20 years; as such, a preferred design option is not selected. Rather, the additional runway evaluations
described below were conducted to determine the space allocation requirements and to gain a general
assessment of impacts to facilities and environmental resources to determine project feasibility. The
ultimate layout of an additional runway will be determined by the City, Oregon ANG, and DoD at a future
date. While the additional runway concepts consider FAA design standards, the project would not be funded
by the FAA because LMT operations do not justify an additional runway. The Oregon ANG and DoD would
be the primary funding source.

The runway concepts described below consider the design factors listed below.
Design Factors

Runway Classification

> FAA Runway Design Standard (RDC): D-llI
4 Military Runway Design Standard (UFC 3-260-01): Class B (8,000’ x 150°)

Runway Design
4 Runway Dimensions: 8,000’ x 150’ with paved shoulders (Military Class B Aircraft)
P Paved Overrun: 1,000’ beyond each runway end
» Runway Equipment: edge lighting and arresting gear installation
4 Approach Capabilities: Visual
4 Taxiway System: Connectors, Partial-Parallel, Full-Parallel

P Pavement Strength: £150,000 Pounds DWG
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On-Airport Site Factors

4 Airport civilian and military facilities impact — both existing and planned

VvV VvV vV vV vV v v Vv

Conformity with existing airfield configuration and geometry
Military munitions proximity

VORTAC proximity

Air Traffic Control Tower (ATCT) proximity

Automated Weather Observing Station (AWOS) proximity
Airport Tenants (agricultural spray facilities)

Irrigation Ditches

CHAPTER 4 : ALTERNATIVES

Environmental Factors (noise, impact on residential land, wetlands, Applegate’s Milkvetch).

Oft-Airport Site Factors

>
4
4
4

Public Roadway (realignment and/or closure)

Air Traffic and Airspace Pattern

Land Uses (residential, farm and business acquisition and/or relocation)

Utilities (relocation)
= Electrical Transmission Lines
= Sewer Systems

4 Drainage/Irrigation Ditches

P Wetlands

P Land Use Compatibility:

= Military standards (UFC/ANGH guidance)
= Civilian standards (FAA guidance)
= City/County Ordinances (Height, Safety Zones, Noise)

P Environmental and Permitting

Funding of Site Development and Airfield Infrastructure

4 Constructability
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Additional Runway Concepts

Several locations for an additional runway were considered by the City, County, Oregon ANG, and FAA.
As indicated in Chapter 3, Facility Requirements, a parallel runway on the east side of primary Runway
14/32 is recommended. Figure 4-14 shows three parallel runway configurations for Runway 14L/32R that
are 8,000 feet long and 150 feet wide with 1,000-foot long overruns at each runway end.

The three parallel runway configurations considered include:
P Option A (1,000-Foot Separation)
P Option B (2,075-Foot Separation)
P Option C (2,500-Foot Separation)

Table 4-1 summarizes the factors considered in reviewing the three additional runway concepts. The
factors are grouped by operational efficiencies, environmental considerations, land use considerations, and
implementation feasibility. The color coding (green, orange, red) indicates the level of effort required to
satisfy facility requirements.

The purpose and need for an additional runway is not based on the forecasted operational capacity of the
existing runway; it is based on the Oregon ANG operational mission characteristics and gaining efficiencies
for launching and recovering large numbers of fighter aircraft in a short period during training scenarios that
may be needed in the future. Such a need is expected to occur beyond the current planning period of 20
years. The additional runway evaluations were conducted to determine the space required and to gain a
general assessment of impacts to facilities and environmental resources to determine project feasibility.
While the additional runway concepts considered FAA design standards, the project would not be funded
by the FAA because LMT operations do not justify an additional runway. The Oregon ANG and DoD would
be the primary funding source.
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Operational Efficiency
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Summary Evaluation of Additional Runway Concepts
Summary Evaluation of Additional Runway Options

Screening Criteria Option A - 1,000° Offset | Option B - 2,075' Offset

Option C - 2,500" Offset

Runway length 8,000' x 150' Military Class B Standard 8,000' x 130' 8,000' x 150' 8,000' x 150
Runway Overrun 1,000" Each End 1,000" Each End 1,000" Each End
RPZ Easement / Property Acquistion Yes Yes Yes

VOR-TAC

Relocation Required

Relocation Required

Relocation Required

Runway 25 PAPI

Relocation Required

Relocation Required

No Disruption

Munitions Storage Depot

Relocation/Displacement

Relocation/Displacement

No Relocation

AG Sparyers Hangars and Apron

Mo Relocation

Relocation/Displacement

Relocation/Displacement

Northwest Apron Loss of Use within RPZ Mo Relocation No Relocation

ATCT Relocation/Displacement Relocation/Displacement  |Relocation/Displacement
Environmental Consideration

Wetland Yes Yes Yes

Milkvetch Yes Yes Mot Known

Farmland Yes Yes Yes

Land Use Consideration

Homedale Road

No Relocation

Relocation/Displacement

Relocation/Displacement

Henley Road No Relocation Relocation/Displacement  |Relocation/Displacement
Private Residence No Relocation Relocation/Displacement  |Relocation/Displacement
Farmland Mo Relocation Relocation/Displacement  |Relocation/Displacement
Railroad No Relocation Relocation/Displacement  |Relocation/Displacement
Retention Pond Relocation/Displacement Relocation/Displacement  |No Relocation

Schools No Mo Yes

Drainage/lrrigation No Yes Yes

Lost River Diversion Channel Yes Yes Yes

Implementation

Construction Difficulty (High, Medium, Low) Medium High Very High
Financial Not AIP Eligible Not AIP Eligible Not AIP Eligible
Phasing Complexity High High High
Implementation Factors (EA, Permitting, Land Medium High High

Acquisition)

Runway 7/25

ALTERNATIVE EVALUATION
Airport Ranking

Disrupted During
Construction

Disrupted During
Construction

Disrupted During
Construction

Meets Facility Requirements

Temporarily Does Not Meet Facility Requirements

Does Not Meet Facility Requirements

Source: Mead & Hunt, Inc. 2020
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Figure 4-14 : Additional Runway Concepts
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Option A: Additional Runway (1,000-Foot Separation)

The 1,000-foot runway-to-runway separation reflects FAA design standards. This runway separation allows
for simultaneous VFR operations only. Option A provides a partial parallel taxiway 400 feet from the runway
centerline, which aligns the new parallel taxiway with the existing Taxiway B segment at the end of Runway
14.

The location and length of the runway, with paved overruns and Runway Protection Zones (RPZs), will
have impacts to facilities on and off airport. Option A impacts the following existing facilities:

P The northern edge of the RPZ covers the existing US Forest Service apron adjacent to Taxiway B,
which prevents future development of general aviation facilities south of the existing T-hangars in order
to reserve this area for future RPZ and runway overrun.

P The Oregon ANG munitions storage depot site would require relocation.
P The existing ATCT and VORTAC would require relocation.

The agricultural spray tenant hangars and apron would require relocation. Future apron and hangar
layouts would accommodate this move.

P Existing wetlands and drainage canals would be affected.

The Lost River Diversion channel at the south end would require realignment to accommodate the new
1,000-foot overrun/stop way.

» Land acquisition or avigation easements would be needed at the south end where the runway overrun
and RPZ extend beyond Airport property lines.

Option A remains primarily on the existing Airport, but the RSA, ROFA, RPZ, and airspace considerations
would have off-airport impacts to properties south of LMT. The amount of land acquisition, the number of
residences displaced, and the extent of relocating railroads, roads, and waterways make this the least
challenging concept to implement. However, Option A restricts the ability to expand aeronautical
development near the US Forest Service and general aviation apron located northeast of Runway 14/32.

Option B: Additional Runway (2,075-Foot Separation)

The runway-to-runway separation distance of 2,075 feet reflects DoD airfield design standards for allowing
a parallel taxiway between two runways. This runway separation also allows for future instrument approach
capability but would not permit conducting simultaneous instrument operations to both runways. Therefore,
there is no operational gain for the Oregon ANG at this separation distance.

Option B enables expansion of the US Forest Service and general aviation apron located east of Runway
14/32. In terms of off-Airport impacts, Option B involves greater displacements and more land acquisition
due to the additional offset distance. The existing on- and off-Airport factors impacted by this option are
listed below.
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P Northern edge of the RPZ covers an area that includes a roadway, drainage canal, and railroad, which
could all be considered incompatible land uses and might require displacements to be clear.

P The Oregon ANG weapons storage depot site would require relocation.
The existing ATCT would require relocation — no alternate site has been determined.

P The existing VORTAC would require relocation to accommodate a parallel taxiway — no alternate site
has been determined.

P Ag sprayer tenant hangars and apron would require relocation — additional hangar development for
future GA would accommodate this relocation.

4 Existing wetlands and drainage canals would be displaced.
P Waterway canal at south end would require shift to be clear of overrun/stop way and RPZ.

> A roadway bridge over canal would require relocation along with a shift in the roadway alignment.

When compared to Option A, the additional amount of land acquisition, the number of residences displaced,
and the extent of relocating railroads, roads, and waterways make this option the second most challenging
concept to implement.

Option C: Additional Runway (2,500-Foot Separation)

Option C provides a runway-to-runway separation of 2,500 feet based on DoD design standards for
simultaneous instrument approach to one runway and instrument condition departure on the other runway.
There are similar impacts to existing on- and off-airport facilities as found in Option B; however, most of the
runway system would be outside the existing LMT property and would require the relocation of 10-12
residences, several roadways, and the greatest linear feet of relocation for canals. Cloud cover and visibility
below VFR (1,000 feet and 3 miles) occur an average of 4.1 percent of the year based on National Oceanic
and Atmospheric Administration records of weather observations at LMT. Based on that percentage, IFR
conditions occur an average of 15 days a year at LMT. This option would provide minimal gain to Airport
capacity and operational efficiencies.

The off-airport siting and orientation would require the greatest amount of land acquisition of all the options
discussed. Option C also causes the most residences to be displaced, and the extent of relocating railroads,
roads, and waterways make this option the most difficult concept to implement.

Runway 14 ILS

As discussed above, the Oregon ANG is proposing a new ILS system for Runway 14 to provide additional
capability for operations during instrument weather conditions. It is anticipated that the ILS would be
available for use by civilian aircraft, but its primary purpose is to enhance Oregon ANG instrument weather
capabilities. The details of this proposal are discussed above in the instrument approach and NAVAIDs
section. The ILS would not be funded by FAA as it is not required under FAA criteria.
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Explosive Ordinance Recovery (EOR) Ramp Concepts

The realignment of Taxiway A and C into a single new Taxiway D1 connector to the Runway 14 threshold
creates a runway access challenge for the Oregon ANG F-15s using the northern EOR ramp adjacent to
Taxiway D. The existing access point to the runway from the EOR ramp does not meet taxiway separation
standards. A realignment of the markings and parking spaces on the EOR ramp will be needed in order to
provide direct access to Taxiway D1 to allow the F-15s to enter the runway environment. Figures 4-15
through 4-17 show three potential layout options for the realignment of the EOR ramp. Figure 4-17 includes
a potential future expansion of the EOR ramp to include a total of 12 parking spaces and represents the
preferred alternative.

An additional challenge for the location of the EOR ramp is the proposed Runway 14 ILS system, which
has an option for the siting of the GS antenna on the west side of Runway 14. Placement of the GS antenna
on the westside would limit access to the EOR ramp while instrument approaches are being conducted.
And likewise, F-15s parked on the EOR ramp would be inside the GS antenna critical area and would
preclude other aircraft from using the Runway 14 ILS approach. In either case, locating the GS antenna on
the west side has negative impacts to the operational efficiencies and capabilities of the intended Oregon
ANG mission. Retaining the EOR ramp in its current location with a GS antenna on the west side would
require additional coordination with the local ATCT and regional radar approach control to continue EOR
operations during instrument weather conditions.
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Figure 4-15: Oregon ANG EOR Concept A

Source: Mead & Hunt, Inc. 2020
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Figure 4-16 : Oregon ANG EOR Concept B
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Figure 4-17 : Orego
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Source: Mead & Hunt, Inc. 2020
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Building 400 Annex

The Building 400 Annex is located at the west end of Taxiway A, to the north of the west side GA apron
and hangar area.

The areas reserved for future expansion of apron, hangars, and support facilities are shown in Figure 4-
18. The Oregon ANG lease areas have been reserved for future use to support the expected growth in
aircraft supporting the aggressor role for Oregon ANG training missions. An additional hangar and a blast
fence (to protect areas to the south of the apron from jet blast) are shown on the extended parking apron.
There are known Milkvetch sites in the proposed development area, so any projects will require updated
Milkvetch surveys and environmental reviews before proceeding.

=

CRATER LAKE
ATER AR Master Plan

REGIONAL AIRPORT Report 4-59




CHAPTER 4 : ALTERNATIVES

[PAGE LEFT INTENTIONALLY BLANK]

)
CRATER LAKE | Master Plan

KLAMATH
4-60 resionaL AiReorT | Report




CHAPTER 4 : ALTERNATIVES

PAVEMENT
HANGAR - CONTINGENT

SITE DEVELOPMENT
(AERONAUTICAL)
SITE DEVELOPMENT
(NONAERONAUTICAL)

ROAD / PARKING

<
o
S
©
Q
g
§ 92 ROAD CLOSURE

Source: Mead & Hunt, Inc. 2020
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Capital Improvement Projects

Figure 4-19 identifies capital improvement projects programmed by the Oregon ANG for the next five years
(2020-2025). These projects are proposed within the Oregon ANG leasehold and include the following:

>

Building 127 Addition: Includes a 4,750 square foot addition to the current multi-use facility to house
the support services such as deployment processing, physical fitness training and testing, honor guard
and office space.

Running Track: A new 400-meter rubberized running track will be located west of Building 127.

Building 210 Addition: Includes a 5,000 square foot addition to the backside of the existing
communications facility in order to co-locate all the communications functions that are housed in various
facilities around the base.

Building 243 Operations Patio: A 30-foot by 60-foot concrete covered patio will replace the existing
concrete patio on the south side of the building.

Delta Barns: Includes a 4-bay, 8-parking-spot aircraft shelter with High Expansion Foam (HEF) fire
suppression system and wet pipe sprinkler systems and will be located in the infield right area east of
Taxiway D.

Defense Logistics Agency (DLA) Compound: Existing complex will replace/expand facilities and will
include the following: aboveground fuel storage tanks, pump house with a control room, product
recovery tank, petroleum, oil, and lubricants (POL) operations building with a laboratory, refueling
vehicle parking, truck loading and unloading points, motor gas storage tank, diesel storage tank, and
supporting facilities.
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Figure 4-19: Oregon ANG Capital Improvement Projects (2020-2025)
‘\ﬂ. ) ‘ AN, & A ) PP

& '

Source: Oregon ANG 2020
Notes: Defense Logistics Agency (DLA); Petroleum, Oil, and Lubricants (POL)
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LANDSIDE - NON-AERONAUTICAL FACILITIES

NON-AERONAUTICAL DEVELOPMENT OF AIRPORT PROPERTY

The following section describes the future landside facilities, which are on-airport areas outside of the
airfield and are used to develop on-airport businesses. In conjunction with Airport-owned properties there
is a large business park development owned by the City to the north of Airport development area.

AIRPORT BUSINESS PARK

Approximately 14.8 acres of LMT property is currently reserved for non-aeronautical development. This
area is designated as the Airport Business Park and is located west of Arnold Avenue. Access roads have
not been put in place and layouts are dependent upon the facility needs of prospective leaseholders. Utilities
and other supporting infrastructure are stubbed in for connection to facilities when built. As discussed
above, approximately 4 acres of the easterly portion of the Airport Business Park is needed for aeronautical
development to meet forecasted GA hangar demand. As shown in Figure 4-20, approximately 10.8 acres
of land would remain for the Airport Business Park.

Figure 4-20 : Airport Business Park
‘ P oo HIE E R

B DD R WL o

DEVELOPMENT
(AERONAUTICAL)

Reserved for Reserved for
Aeronautical Use | Aeronautical Use

i
|

Airport Business Park

8.0 Acres

Source: Mead & Hunt, Inc. 2020
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CITY INDUSTRIAL PARK

The City of Klamath Falls has a City Industrial Park located immediately north of the Airport Business Park.
The City Industrial Park encompasses approximately 61 acres and is bound by Southside Expressway
(Highway 140) to the north, Altamont Drive to the east, Joe Wright Road to the south, and Washburn to the
west. The City owns 34.8 acres of land within the Industrial Parkland, which is available for lease or
purchase by private entities. As described below, a new access road providing more direct access to LMT
is proposed to go through the City Industrial Park.

AIRPORT ENTRANCE ROAD — REALIGNMENT

The primary entrance road to the terminal requires crossing the railroad line twice west of the airport on
Washburn Way and Joe Wright Road. For pubic and emergency response purposes, a new entrance road
access route is recommended to bypass the railroad tracks and connect directly with Washburn Way.
Figure 4-21 presents three potential alignments.

4 Option A provides a new west/east road segment from Washburn Way to Altamont Drive. The
north/south road segment would connect to Joe Wright Road via Swan Court.

P Option B is similar to Option A, but the new north/south road segment would connect at the intersection
of Joe Wright Road and Airport Way. This alignment provides the most direct route to the LMT terminal.

4 Option C reflects the future Washburn Way realignment included in the City of Klamath Falls Urban
Area Transportation System Plan (TSP) Update (April 2012).

Option A is considered by the City to be the least problematic due to an existing tie-in for the surface street
at Swan Court. Although Option B provides the most direct route to the LMT terminal, the protected species
of Milkvetch may be present along the proposed north/south road segment and could require environmental
mitigation efforts. The Option C alignment, which would parallel the railroad tracks, would be within existing
railroad easements and would require coordination with the Union Pacific Railroad. Option A is deemed by
the City to be the most feasible and preferred option.

The City’s TSP also shows realignment plans for portions of Brett Way to connect with Homedale Road
west of LMT. Brett Way and Summers Lane are used to access the eastside hangars and US Forest Service
facilities. Figure 4-22 shows the existing and future road system in the immediate vicinity of LMT.
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Figure 4-21 : Airport Entrance Road Realignment
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Source: Mead & Hunt, Inc. 2020
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Figure 4-22 : LMT Road System
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Chapter 5

Capital Improvement Plan

INTRODUCTION

This chapter documents the strategy to implement, fund, and finance the recommended 20-year project
improvements for Crater Lake — Klamath Regional Airport (LMT). The Airport Capital Improvement Plan
(CIP) provides guidance for continued maintenance, upgrade, and expansion of LMT facilities in a fiscally
responsible manner and within realistic Airport financial capabilities. This analysis also supports the LMT’s
local budgeting process and federal and state airport-in-aid programming. This chapter is prepared per FAA
Order 5100.38D, AIP Handbook, and FAA Order 5100.39A, Airports Improvement Plan, other FAA
guidance and procedural requirements. This chapter is arranged in the following order:

4 Capital Improvement Plan
» Funding Sources

» Financial Plan

P Summary.

CAPITAL IMPROVEMENT PLAN

The CIP identifies and prioritizes financial needs for planning and development at the Airport. Projects
included in this CIP were identified using FAA criteria. Some are immediately justified and eligible, while
others may become justified as activity changes in the future. The CIP is intended to provide a framework
for phasing of CIP projects while providing flexibility to move projects based on new priorities and financial
considerations. Projects that receive Federal Aviation Administration (FAA) funding will need to meet FAA
design standards, be justified based on FAA criteria, and undergo an environmental review pursuant to the
requirements of the National Environmental Policy Act (NEPA), as amended.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

CAPITAL IMPROVEMENT PLAN APPROACH

The CIP identifies the overall airport development objectives, individual project costs, and anticipated
funding by planning period: short-term (1-5 years), intermediate-term (6-10 years), long-term (11-20 years),
and ultimate (20+ years). The CIP projects are based on the needs identified in Chapter 3 — Facility
Requirements, the most recently approved FAA 5-year CIP, and planning and pavement maintenance
projects. The following considerations influenced project priority:

D Ability to meet user demand and desired level of service
4 Ability to enhance efficiency and meet FAA design standards
D Ability to repair and upgrade facilities reaching the end of useful life.

Projects also consider LMT preference and ability to facilitate an orderly sequence of improvements while
taking into consideration economic and environmental factors. Projects are sequenced with regard to
strategic vision, forecast demand triggers, and funding considerations. Short-term projects are sequenced
in a year-by-year format; mid-term, long-term, and ultimate projects are identified in priority order without
year distinction. The LMT project lists are identified by potential funding source and are arranged in the
following order:

P LMT Overall Projects
4 Oregon Air National Guard (Oregon ANG) Funded Projects.

Projects identified in the LMT Overall Projects List (Table 5-1) as potentially funded by the FAA are eligible
projects according to the AIP Handbook and LMT will pursue funding through the FAA AIP grant-in-aid
program. It is anticipated that these projects will be funded mainly through AIP funds with a match from
LMT.

Projects identified as Other are not eligible for AIP funding. However, these projects are a necessary
contribution to the quality and overall development potential of the Airport. They could be funded through
multiple sources such as the City, Oregon Department of Aviation (ODA), other governmental agencies, or
private funding. LMT will participate in projects that are eligible and non-eligible for AIP funding.

Table 5-1 provides LMT with an overview of all projects potentially needed in the planning period regardless
of AIP eligibility.

The Oregon ANG projects have been identified as projects that the Air National Guard will develop through
a 20-year period and beyond (Table 5-2). The Oregon ANG has established a priority list of projects similar
to the LMT CIP that is also divided into four terms: short, mid, long, and ultimate. Since the Oregon ANG
projects are not eligible under the FAA AIP grant program, the funding for the projects would come from
the Oregon ANG and Department of Defense (DoD). LMT, and possibly the FAA, will coordinate with the
DoD with respect to design standards for shared-use facilities.
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Table 5-1: LMT Overall Projects

CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Proiect Potential
J Funding Source?!

Short-Term

Runway 7/25 and Reconstruction, Runway Lighting, and Taxiway F Reconstruction (Phase |

- Design)

Runway 7/25 Reconstruction and Runway Lighting (Phase 1l - Construction)

Taxiway F Reconstruction (Phase Il - Construction)
Wildlife Hazard Assessment (WHA)

Pavement Condition Index Update (PCI)
Mid-Term

Taxiway C (new D1), G, and E (new G1) Reconfiguration - Environmental

Assessment/Design

Taxiway C Reconfiguration (Twy A, C closures and new Twy D1)
Taxiway G Extension (to north)

Taxiway E Reconfiguration (Twy E closure and new Twy G1)
Runway 14/32 Sealing and Remarking

Taxiway B Sealing and Remarking

Westside GA Apron Rehabilitation- Environmental

Westside GA Apron Rehabilitation

Long-Term

Airport Beacon Replacement -Environmental

Airport Beacon Replacement

Obstruction Removal Maintenance (existing approaches)
Runway 8/26 and Taxiway F Sealing and Remarking
Taxiway K Rehabilitation -Environmental

Taxiway K Rehabilitation/Overlay

Taxiway G Sealing and Remarking

Taxiway B and Northeast Apron Rehabilitation -Environmental
Taxiway B Rehabilitation/Overlay

Runway 14/32 Rehabilitation /Overlay

Runway 14 ROFA Improvements -Environmental

Runway 14 ROFA Improvements - Design

Runway 14 ROFA Improvements - Construction

Master Plan Update

Perimeter Road Resurfacing

Westside GA Apron Sealing and Terminal Apron Remarking
Northeast US Forest Service Apron Rehabilitation/ Overlay
Northeast Aviation Taxilane Extension

Taxiway D1 and G Sealing and Remarking

Taxiway G Rehabilitation/Overlay

Security Fence Upgraded

Northeast Ramp Rehabilitation and Expansion

Main Apron Rehabilitation and Designated Parking Area Markings
Airline Terminal Apron Remarking

Airline Terminal Auto Parking -Pavement Maintenance
Airline Terminal Building Renovation

SASO/FBO Pilot Lounge Expansion
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FAA/LMT
FAA?
LMT/ODA
ODA

FAA/LMT

FAAILMT
FAA/LMT
FAAILMT
FAA/LMT
FAAILMT
FAA/LMT
FAAILMT

FAA/LMT
FAA/LMT
FAA/LMT?
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT?
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
Other
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
FAA/LMT
LMT
LMT
Other
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Project Potential
J Funding Source?

Ultimate

Future Land Acquisition FAA/LMT?
SASO/FBO Large Hangar Building Expansion Other
Westside GA Hangar Area Structure Removal LMT
Westside GA Hangar Expansion (contingent) Other
Westside Airport Operations Building (AOB/SRE) Relocation LMT
Snow Removal Equipment FAA/LMT
Airport Entrance Reconfiguration LMT
Northwest Airport Development (Bldg. 400 Area) Other

1 Distinguishes projects that are eligible for FAA funding from those that may be funded by other sources including
city, state, and other government or private entities.

20regon ANG contributes towards the local match for the maintenance of shared use facilities per the Airport Joint

Use Agreement (AJUA).

Table 5-2 : Oregon Air National Guard Funded Projects

Short Term
e  Building 127 Addition e Delta Barns
e Running Track e Defense Logistics Agency (DLA) Compound
e  Building 210 Addition e Runway 14 ILS Obstruction Removal and Land
e Building 243 Operations Patio Acquisition/Avigation Easement
e Shasta Shelter Removal
Mid-Term
e  Corrosion Control/NDI/Structural Hangar e Buildings 585 and 4086 Demolition
Construction e De-Icing Pad and Access Twy Construction
e Installation of HEF in Building 325 e EOR Pad expansion and Twy A Closure
e New CATM/21- Lane Indoor Range Construction Construction
Long-Term
e Joint Squad Ops/MX Hangar /DPC Construction e Airfield Pavement Repairs
e  Building 219 Demolition e Building 211 Reconfiguration

e  Building 243 Demolition

Ultimate

e Building 220 Renovation Upgrade Mechanical Systems (KJAQ1 42004)

¢ Non-Compliant Parking Closure, New Parking Upgrade HVAC Systems (KJAQ142068)
Construction Water Distribution System Study

e Maintenance Relocation into new MXG/Squad Water System Distribution Repair/Replacement
Ops Facility Maintenance Plan Development

e Building 216 Alteration for American Military
University (AMU)

Building 535 Addition

New Munitions Storage Igloo Construction
Buildings 539,540,541,4067,4068,4069
Building 210 Addition/Alteration

Crosswalk Installation

Sidewalk Installation

Stormwater Study

Stormwater System Repair

Renewable Energy Study

Renewable Energy System Installation
Vehicle Operations Parking Shed Construction
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

COST ESTIMATES

Cost estimates help LMT and the FAA understand potential cost obligations. The cost estimates are
developed only for FAA-eligible projects. Cost estimates were not calculated for ultimate projects, non-AlP

eligible projects, or Oregon ANG projects.

Professional engineers and architects have developed cost estimates for each project contained in the 20-
year CIP based on 2020 dollars. For projects occurring beyond 2020, the estimators adjusted costs with an
inflation rate of three percent per year. Project costs have contingencies added to account for unknowns at
the planning level of design. The contingency amount varies by project but is generally set between 15 and
35 percent depending on the term in which the projects are located. Costs for planning, environmental
review, design, and construction management are included as appropriate. Table 5-3 shows each project

and estimated costs.

Table 5-3: Summary of Project Cost Estimates

Projects Improvements

Short-Term
Runway 7/25 (Future 8/26) Reconstruct, Runway Lighting, and Taxiway F (Phase | - Design)
Runway 7/25 (Future 8/26) Reconstruct and Runway Lighting (Phase Il - Construction)
Taxiway F Reconstruct (Phase Il - Construction)

(2021-2025) Short-Term Subtotal
Mid-Term
Runway 14/32 Sealing and Remarking
Taxiway B Sealing and Remarking
Taxiway C,G,E-Environmental
Westside GA Apron Rehabilitation-Environmental
Taxiway C Reconfiguration (Twy A and C Closures, New Twy D1)
Taxiway G North Extension
Taxiway E Reconfiguration (Twy E Closure and New Twy G1)
Westside GA Apron Rehabilitation

(2026-2030) Mid-Term Subtotal

Long-Term
Airport Beacon Replacement-Environmental
Airport Beacon Replacement
Obstruction Removal Maintenance (existing approaches)
Runway 8/26 and Taxiway F Sealing and Remarking
Taxiway K Rehabilitation-Environmental
Taxiway K Rehabilitation/Overlay
Taxiway G Sealing and Remarking
Taxiway B and Northeast Apron Rehabilitation-Environmental
Taxiway B Rehabilitation/ Overlay
Runway 14/32 Rehabilitation/Overlay
Runway 14 ROFA Improvements-Environmental
Runway 14 ROFA Improvements-Design
Runway 14 ROFA Improvements-Construction
Master Plan Update
Perimeter Road Resurfacing
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Estimated Cost
(2020 Dollars)

771,200
9,926,700
7,607,800

18,305,700

1,665,700
253,700
600,000

35,000

3,169,300

4,715,000

4,268,600

4,382,400

19,089,700

25,000
85,400
166,050
711,700
40,000
752,700
816,900
45,000
2,231,700
12,943,300
700,000
256,600
2,950,700
1,073,300
2,216,000
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. Estimated Cost
Projects Improvements (2020 Dollars)

Westside GA Apron Sealing and Terminal Apron Remarking $ 480,300
Northeast Ramp Rehabilitation and Expansion $ 3,846,700
Northeast Aviation Taxilane Extension $ 799,600
Taxiway D1 and G1 Sealing and Remarking $ 609,900
Taxiway G Rehabilitation/Overlay $ 1,935,400
Security Fence Upgrades $ 114,000
(2031-2040) Long-Term Subtotal = $ 32,800,250

Total $ 70,195,650

Note: A three percent annual inflation rate is added to 2020 dollars for projects beyond year 2020

The LMT CIP includes project cost estimates for projects that may require pavement maintenance in later
years. Pavement maintenance projects generally occur in increments of ten to twenty years. This may vary
depending on the pavement condition when it is evaluated. This LMT Master Plan CIP is predominately a
capital facilities plan and is not intended to capture cost estimates for all the routine operating and
preventative maintenance projects.

PROJECT PHASING

Project phasing is a prioritization of projects that are identified with a priority ranking system based on
development needs. The FAA’s priorities in administering the ACIP give highest priority to projects that
currently do not meet FAA standards and must be constructed in order meet standards to maintain safety,
security, and efficiency of the airport. Projects in the higher priority categories are considered to have more
urgency and are placed in the beginning term. Those projects with lower priorities are placed in latter terms.
Several projects identified in this CIP can be phased over multiple years. This approach helps distribute
capital costs more evenly and allows LMT to implement improvements as demand materializes. Project
phasing supports accelerating or delaying project implementation in response to economic conditions and
changing airport user needs.

Future demand for airport facilities is difficult to predict accurately, especially during the latter stages of the
20-year planning period. Therefore, emphasis is placed on the initial portion of the planning period. In this
phase, projections are more definable, and the magnitude of program accomplishment is more pronounced.

The CIP project phasing is comprised of projects identified as eligible for AIP funding. Ineligible projects will
be paid for with local money or through other non-AlP sources. The components of each period of the CIP
are described in the following sections:

P Short-Term Projects (2021-2025)

P Mid-Term Projects (2026-2030)

4 Long-Term Projects (2031-2040)

P Ultimate-Term Projects (2041 and beyond).

=3

CRATER LAKE | Master Plan
5.6 KoM AR | Report




CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Short-Term Projects

Table 5-4 provides a sequencing and cost for each project. Short-term projects include reducing the length
and width of the crosswind runway (Runway 7/25) to reflect a change in the existing Runway Design Code
(RDC) from B-lll to B-Il. After the completion of Runway 7/25 improvements, the runway will be numbered
Runway 8/26 due to the change in magnetic variation. The existing Taxiway F segment between Taxiway
D and Runway 14/32 will be increased from 50 feet to 75 feet to accommodate the military standard. This
RDC change also requires reducing the width of the parallel taxiway (Taxiway F) east of the primary runway
from 50 feet to 35 feet. Figure 5-1lillustrates the location of these projects on the airfield.

Table 5-4 : Short Term Project Cost Estimates

S
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AIP Non-Primary
AIP Discretionary

Estimated Cost
Entitlements

(2020 Dollars)

o
0
o
O
=]
g
©
€
=
n
|

Local Funding

Inflation

Projects Improvements

Project 1 - FY 2021

Runway 7/25 Reconstruct, $155,3402 $160,000  $150,000 $
Runway Lighting, and Taxiway F ’ ' ’

(Phase | - Design)

$10,000

Project 2 — FY 2022
Runway 7/25 Reconstruct and $10,542,560°  $11,184,600  $150,000  $10,353,700  $700,300
Runway Lighting (Phase Il —

Design and Construction)

Project 3 - FY 2024
Taxiway F Reconstruct (Phase Il $7,607,800 $8,562,600 $300,000 $7,727,400 $535,200

- Construction)
Short-Term Totals $18,305,700 | $19,907,200 $600,000 $18,663,000 = $1,244,200

Note:

1Discretionary funds are not guaranteed, and their approval is established through a project priority ranking methodology used by
the FAA to award grants.

2Estimated 2020 cost for Project 1 includes $155,340 of the total Phase | design cost ($771,200).

SEstimated 2020 cost for Project 2 includes $615,860 of the total Phase | design cost ($771,200).
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Figure 5-1: Short -Term: 5 Year CIP (2021-2025)
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Mid-Term Projects

The mid-term CIP projects are anticipated to be implemented following the completion of the reconstruction
of Taxiway F. Some projects include pavement sealing and re-marking for routine maintenance of the
runways and taxiways. Taxiway C Reconfiguration will include closure of Taxiway A and C, with the
development of a new Taxiway D. The geometry configuration for each Taxiway project is done to meet
FAA standards. This term includes environmental processing for projects that will be implemented later in
the term or in the long-term. Table 5-5 identifies the mid-term projects with cost estimates, and Figure 5-2
illustrates the location of the projects.

Table 5-5: Mid-Term Project Cost Estimates

Estimated | Estimated Cost AlP Local
Projects Improvements Cost (2020 (Current Cost) Fundin Fundin
Dollars 3% Inflation 9 9

Project 4

Runway 14/32 Sealing and Remarking $1,665,700 $1,988,900  $1,864,600 $124,300

Project 5

Taxiway B Sealing and Remarking $253,700 $302,900 $284,000 $18,900

Project 6

Taxiway C,G,E-Environmental $600,000 $737,900 $691,800 $46,100

Project 7

Westside GA Apron Rehabilitation-Environmental $35,000 $43,000 $40,300 $2,700

Project 8

Taxiway C Reconfiguration (Twy A and C $3,169,300 $4,014,800  $3,763,900 $250,900

Closures, New Twy D1)

Project 9

Taxiway G North Extension $4,715,000 $6,152,000  $5,767,500 $384,500

Project 10

Taxiway E Reconfiguration (Twy E Closure and $4,268,600 $5,736,600  $5,378,100 $358,500

New Twy G1)

Project 11

Westside GA Apron Rehabilitation $4,382,400 $5,889,600  $5,521,500 $368,100
Mid-Term Totals = $19,089,700 $24,865,700  $23,311,700 $1,554,000

Note: AIP discretionary funds are not guaranteed, and their approval is established through a project priority ranking methodology
used by the FAA to award grants. AIP funding is calculated at 93.75 percent of cost estimated with the inflated rate.
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Figure 5-2 : Mid-Term: 6-10 Year CIP (2026-2031)
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Long-Term Projects

CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Long-term projects are difficult to predict accurately, but like all CIP projects, they are depicted on the Airport
Layout Plan (ALP). Some of the major projects recognized in this term are the rehabilitation of Runway
14/32, Runway 14 ROFA improvements, and maintenance on Taxiways K, G, and B. Runway 14 ROFA
improvements include relocating the perimeter road and fence, Brett Way, and a possible relocation of the
northerly ditch. Table 5-6 identifies the long-term projects with cost estimates, and Figure 5-3 illustrates

the location of the projects.

Table 5-6 : Long-Term Cost Estimates

Projects Improvements

Project 12
Airport Beacon Replacement-Environmental

Project 13
Airport Beacon Replacement

Project 14
Obstruction Removal Maintenance (existing
approaches)

Project 15
Runway 8/26 and Taxiway F Sealing and
Remarking

Project 16
Taxiway K Rehabilitation-Environmental

Project 17
Taxiway K Rehabilitation/Overlay

Project 18
Taxiway G Sealing and Remarking

Project 19
Taxiway B and Northeast Apron Rehabilitation-
Environmental

Project 20
Taxiway B Rehabilitation/ Overlay

Project 21
Runway 14/32 Rehabilitation/Overlay

Project 22
Runway 14 ROFA Improvements-Environmental

Project 23
Runway 14 ROFA Improvements-Design

Project 24
Runway 14 ROFA Improvements-Construction
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Estimated
Cost (2020
Dollars
$25,000

$85,400

$166,050

$711,700

$40,000

$752,700

$816,900

$45,000

$2,231,700

$12,943,300

$700,000

$256,600

$2,950,700

Estimated Cost
(Current Cost)
3% Inflation

$34,600

$121,800

$236,700

$1,014,700

$57,000

$1,105,400

$1,199,600

$66,100

$3,375,600

$19,577,900

$1,058,800

$399,800

$4,735,000

$32,400

$114,200

$221,900

$951,300

$53,400

$1,036,300

$1,124,600

$62,000

$3,164,600

$18,354,300

$992,600

$374,800

$4,439,100

AIP Funding thgﬁ:g

$2,200

$7,600

$14,800

$63,400

$3,600

$69,100

$75,000

$4,100

$211,000

$1,223,600

$66,200

$25,000

$295,900
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Estimated Estimated Cost Local
Projects Improvements Cost (2020 (Current Cost) | AIP Funding Fundin
Dollars 3% Inflation 9

Project 25

Master Plan Update $1,073,300 $1,774,000 $1,663,100 $110,900

Project 26

Perimeter Road Resurfacing $2,216,000 $3,662,700 $3,433,800 $228,900

Project 27

Westside GA Apron Sealing and Terminal Apron $480,300 $817,700 $766,600 $51,100

Remarking

Project 28

Northeast Ramp Rehabilitation and Expansion $3,846,700 $6,548,700 $6,139,400 $409,300

Project 29

Northeast Aviation Taxilane Extension $799,600 $1,361,300 $1,276,200 $85,100

Project 30

Taxiway D1 and G1 Sealing and Remarking $609,900 $1,069,500 $1,002,700 $66,800

Project 31

Taxiway G Rehabilitation/Overlay $1,935,400 $3,495,500 $3,277,000 $218,500

Project 32

Security Fence Upgrades $114,000 $205,900 $193,000 $12,900
Long-Term Totals = $32,800,250 $51,918,300  $48,673,300 @ $3,245,000

Note: AIP funding is calculated at 93.75 percent of cost estimated with the inflated rate.

Ultimate-Term Projects

The ultimate-term projects are identified as contingent projects that are anticipated for implementation
beyond the 20-year planning period. Most of these projects include building or hangar expansion that will
most likely be funded by LMT or through private funding. As such, no cost estimates are provided for
contingent development in the ultimate phase. Figure 5-4 illustrates the ultimate development plan for LMT,
including the Oregon ANG capital projects.

CIP Summary

The CIP aids LMT with budgeting and programming processes. The short-term typically constitutes the
FAA and the Oregon Department of Aviation (ODA) Airport Capital Improvement Program (ACIP) to assist
LMT in providing justification and funding strategies for projects under the FAA and ODA grant-in-aid-
programs. This will assist LMT in implementing CIP projects as necessary to meet federal and state grant
assurances.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN
Figure 5-3: Long-Term- 11-15 Year CIP (2031-2040)

Note: CIP Project #14, not shown in figure, will be tree removal obstructions off Runway 14/32 ends.
Note: CIP Project #25, not shown in figure, will be the Master Plan Update which is updated every ten years.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Figure 5-4 : LMT Ultimate Development Plan
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN
Figure 5-5: LMT Ultimate Property Acquisition
s 4 y E f b o2 2 i ; L £ ;

. 5
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Note: Figure 5-6 shows ultimate land acquisition interest based on civilian and military aviation facilities and associated restriction zones that extend beyond LMT property. Many of these areas are currently controlled through avigation easements held by LMT.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

FUNDING SOURCES

Funding sources for future development projects depend on a variety of factors that include AIP eligibility,
the ultimate type and use of facilities to be developed, debt capacity of LMT, the availability of other
financing sources, and the priorities for scheduling project completion. For planning purposes, assumptions
have been made related to the funding sources of each project. The following funding sources provide
background and context when reviewing the financial feasibility of proposed improvements.

> Federal
P State
> Local
P Other

FEDERAL

The FAA provides funding for airport improvements through the Aviation Trust Fund (ATF), which is
financed by aviation system user fees and taxes (e.g., airline passenger tax, aircraft parts taxes, fuel taxes,
and aircraft registration fees). The AIP provides the mechanism to reinvest the ATF at FAA-eligible airports.
FAA Order 5100.38D, Airport Improvement Program Handbook (AIP Handbook), describes AIP funding
eligibility. Because Oregon has more than five percent of its geographic acreage comprised of
unappropriated and unreserved public lands and nontaxable Indian lands, the AIP program allows a higher
than normal federal percentage match for AlP-eligible projects. The adjusted formula provides for an FAA
contribution of 93.75 percent compared to a normal contribution of 90 percent. The AIP grants require LMT
to contribute a local match of 6.25 percent.

The FAA’s most recent version (2020) of the National Plan of Integrated Systems (NPIAS) classifies LMT
as a commercial service (nonprimary) facility. However, no scheduled air carrier service has been provided
since 2017 and LMT is operated as a general aviation airport. The NPIAS identifies airports eligible for AIP
funding and estimates the amount of AIP funds needed for projects that will update airports to current FAA
standards and increase capacity as needed. FAA AIP funds are classified as non-primary entittlement and
discretionary.

Entitlements

General aviation airports are eligible for annual non-primary entittement funding under the AIP. The total
amount of non-primary entitlement funding is governed by congressional appropriations to the AIP. The
AIP Handbook defines how the FAA calculates non-primary entitlement for general aviation airports to
receive lesser of the following:

P $150,000 or

P One-fifth of the estimated five-year costs for airport development for each of the airports as listed in the
most recent NPIAS.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

The FAA makes the project decisions on the use of the funds in consultation with the state of Oregon. LMT
is assumed to receive $150,000 in non-primary entitlements when evaluating project organization and
coordination during this planning process. The FAA distributes AIP entitlement funding annually, and LMT
can save the entitlement funds for up to three years.

Discretionary

Projects eligible for AIP funding may receive discretionary funding if the total cost exceeds costs covered
by entitlement funds. Discretionary funds are not guaranteed, and their approval is established through a
project priority ranking methodology used by the FAA to award grants, at their prerogative, based upon a
project’s importance to the National Airport System (NAS). Discretionary funds are generally provided for
projects that have placed high in priority towards enhancing safety, security, and capacity and would be
difficult to fund otherwise. Dollar amounts vary and can be significant compared to non-primary entitlement
funds. The amount dedicated to any one airport is determined by its demonstrated and documented need
compared to the needs at other airports within the NPIAS.

STATE

The ODA administers all state aviation grant programs. The Statewide Capital Improvement Plan (SCIP) is
a partnership with the FAA and LMT to assist with the following funding options:

4 Maintaining the five-year ACIP

4 Capturing yearly and projected needs

4 Coordinating Joint Planning Conferences (JPC)

P Managing the software to track FAA funding for state aviation needs.

ODA also provides grants to assist capital improvement projects such as the Critical Oregon Airport Relief
(COAR). LMT is eligible to apply for the COAR grant, and the maximum amount that can be requested is
$150,000. The grants are determined by category that is associated with the Oregon Aviation Plan, similar
to the FAA’s categorization with the NPIAS.

LOCAL

Local funds include, but are not limited to, airport revenues from leases, fuel surcharges, landing fees,
property taxes, percentage of transient room tax, and grant funding. Local funds can also include bonds
issued by the City of Klamath Falls and property taxes collected by the City. LMT uses local funds to provide
the 6.25 percent match on AlP-eligible projects and to pay for projects that are not eligible for or do not
compete well for AIP funding.

"
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

OTHER

The Oregon ANG 173d Fighter Wing is located on LMT and has significant tenant facilities and operations.
The military conducts planning for Oregon ANG facility and land use needs. The Airport Joint Use
Agreement (AJUA) specifies the conditions and amount that Oregon ANG contributes for shared use of
LMT property and services. The AJUA provides the mechanism for the Oregon ANG to provide funding
support of major repair projects and/or new construction projects for shared facilities on a project-by-project
basis through Military Construction Cooperative Agreements (MCCA).

FINANCIAL PLAN

The financial plan is developed for the preferred five-year capital improvement plan to demonstrate LMT’s
ability to fund project improvements. LMT financial governance, structure, and fiscal authority will be
described by the existing financial policy and rates and charges used for assessing funding assumptions,
strategies, and suitability. An analysis based on financial statements, budgets, and audit reports has been
reviewed and historical data tabulated to identify LMT budget trends, income patterns, operating influence,
and debt retirement schedules. A pro forma escalation of LMT operating revenues and expenses has been
conducted to identify LMT net income, carryovers, cash flow balances, and capital cost recovery amounts
reasonably available to fund future LMT projects.

The financial plan focuses on:

D Historical Review (revenues and expenses)

» Pro Forma Analysis (future financial projections)

P Forecasted Operations and Based Aircraft (cargo, general aviation, military)
» Budget Summary (impact on future finances).

HISTORICAL REVIEW

The City of Klamath Falls owns LMT. The Airport Fund, established by the City, is used to operate and
maintain LMT. The Airport Fund accounts for operations of LMT. Revenues consist of FAA funding, property
taxes, portion of transient room tax, rental revenue, landing fees, other grant funding, and miscellaneous
sources. LMT files annual financial reports with the FAA using the Certification Activity Tracking System
(CATS). This system provides public access to the financial reports of commercial airports. LMT currently
has no scheduled air carrier service; it has been operating as a general aviation airport since 2017, but
maintains a Part 139 certificate and has been providing financial information to the FAA through CATS.
Historically, LMT received passenger airline aeronautical revenues for 2017 and 2018 but has received no
passenger airline aeronautical revenues after 2018. Table 5-7 provides LMT’s historical operating budget
based on CATS data.

Airport revenue includes rates and charges collected from airport tenants, rental cars (excluding customer
facility charges (CFC)), proceeds from property taxes, and grants such as those issued by the FAA.
Revenues generated and expenses incurred through the operation of LMT are referred to as operating and
activities not directly related to the running of the Airport are referred to as non-operating.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Table 5-7 : LMT Historical Operating Budget Summary

Cash Flow from Operating Activities

Total Aeronautical Revenue $438,352 $401,405 $440,589 $466,898 $452,083
Total Non-Aeronautical Revenue $1,018,330 $971,632 $1,430,721 $1,453,210 $1,257,755
Total Operating Expenses (1) $(1,055,989) $(1,159,526) $(1,646,198) $(1,307,019) $(1,415,660)

Subtotal $400,693 $213,511 $225,112 $613,089 $294,178

Cash Flow from Non-Operating Activities

Total Non-Operating Revenue
(Expenses) (2) $154,362 $658,303 $2,625,339 $4,792,164 $2,046,045

Total Capital Expenditures and
Construction In Progress (3) $(294,464) $(670,989)  $(2,714,340) $(6,240,782) @ $(1,081,640)

Subtotal $(140,102) $ (12,686) $(89,001) $(1,448,618) $964,405
Cash at End of Year

Net Increase (Decrease) in Cash $260,591 $200,825 $136,111 $(835,529) $1,258,583
Cash at Beginning of Year (4) $40,608 $301,199 $502,024 $638,135 | $(197,394)
Total $301,199 $502,024 $638,135 $(197,394) $1,061,189

(1) Depreciation expense (CATS line 6.8) is not a cash transaction, so it has been removed. Depreciation averaged $1.6 million
per year from 2015-2019.

(2) Includes FAA and state grants.

(3) These are capital projects reported on the capital improvement plan. Funding for these projects, including FAA and State grants,
is included in Total Non-Operating Revenue

(4) 2015 Cash at Beginning of Year comes from 2014 CATS form

Pro Forma Analysis

Pro forma is a scenario-based planning tool that can be used to estimate future revenues and expenses.
This pro forma analysis is prepared using the operations and based aircraft projections determined in
Chapter 2 - Forecasts. The LMT Master Plan forecasts cover a 20-year planning period (2018 to 2038)
with 2018 as the existing baseline year. The compound annual growth rate (CAGR) is calculated by
determining the rate of change over the planning period, for LMT this is the baseline year (2018) to the
ending year (2038). The CAGR for each forecast activity is then used to calculate the projections for
aeronautical revenue, non-aeronautical revenue, operating and non-operating expenses.

Forecast activity and CAGR, provided in Table 5-8 determine the rate of change for each category. For the
revenues and expenses that are not driven by aircraft operations or based aircraft category, they are
escalated with the CIP inflation rate. The Master Plan CIP cost estimates are normally escalated with a
three percent inflation; however, the CIP inflation rate used for the pro forma analysis is the average CAGR
for all forecast activities and is listed in Table 5-8.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Table 5-8 : Forecasted Compound Annual Growth Rate

Forecast Activity Compound Annual Growth Rate

Airline Passengers 0%
Air Cargo (Total Pounds) 1.4%
Based Aircraft (Civilian) 0.9%
Annual Operations (Civilian and Military) 0.6%
Annual Operations (Civilian Only) 0.9%
USFS 0.7%
Aircraft Operations (Military) 6.0%
Based Aircraft (Military) 0.0%
CIP Inflation Rate 1.0%

The financial feasibility and project potential cash flows are evaluated in this pro forma analysis. The pro
forma projections consider a five-year window beginning in 2021 and continuing through 2025. The budget
for 2020 is assumed to have been determined already since this analysis is completed mid-year 2020 and
was not considered. A more detailed version of the accounts historical data and projections is provided in
Appendix A.

Aeronautical Revenue

This pro forma analysis assumes that commercial passenger service will not return to LMT within the five-
year period. The City of Klamath Falls 2019-2021 Adopted Biennial Budget 2019-2021 goal is to find a
replacement airline to provide scheduled passenger air carrier service. If this occurs, adjustments will need
to be made to the pro forma analysis that will reflect the new airline activity.

Non-passenger aeronautical revenues are generated from aeronautical activity. These include landing fees,
hangar rentals, fuel tax and sales, and FBO revenues. These revenues have been escalated at the
appropriate rate based on the forecast activity. For example, landing fees for cargo aircraft are escalated
at a rate of 1.4 percent to reflect the forecast annual percent for air cargo operation landing weight (total
pounds). Landing fees from general aviation and military operations are escalated at 0.6 percent to reflect
forecast activity for annual operations (civilian and military).

The non-aeronautical revenues include revenues generated by terminal services, rental cars, taxes (hotel,
motel, other), and utilities. Revenue from terminal services and retail has decreased because of the
cessation of commercial air service at LMT; therefore, the projections remain constant from the 2019
revenue recorded. Other items, such as taxes and utilities, increase each year using the CIP inflation rate
of one percent.
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CHAPTER 5 : CAPITAL IMPROVEMENT PLAN

Operating Expenses

Operating expenses include items such as compensation, benefits, supplies, insurance, maintenance, and
contractual services. These expenses are not driven by the forecast operations activities and have been
escalated at the CIP pro forma analysis rate of one percent.

The non-operating revenue expenses and capital include interest income, grants, sales of surplus
equipment, and customer facility charges. Interest income is escalated at the CIP inflation of one percent.
All other non-operating revenue expenses except for grants receipts have been kept at a consistent amount
based on the 2019 historical data. If commercial service returns, these will need to be re-evaluated to
escalate at a designated rate. The grants projections are calculated using the CIP and the anticipated AIP
funding participation for each year for the five-year planning period. Each year varies depending on the
grant needs for each specific year. Escalation after the year 2020 has already been included in the cost
estimates.

Capital Expenditures and Construction in Progress

The capital expenditures and construction-in-progress CATS category in the pro forma analysis is based
on the programmed five-year CIP. These account for airfield capital projects for each year for LMT.
Carryover years are years in which LMT will not be funding projects with AIP funds but is carrying over their
non-primary entitlements into the next year that has a programmed project. As stated previously, LMT has
the option to carry over non-primary entitlements for up to three years for use in the fourth year. For years
2023 and 2025, no amount is shown for construction-in-progress and capital expenditures due to LMT
carrying over non-primary entitlements.

Using the data provided and the forecast activity escalations, a summary of the pro forma projected
operating budget has been formed. The analysis of the cash flow provides insight into ways to reduce
operating costs or steps to accelerate revenues. End of year cash values are calculated using the cash at
the beginning of the year plus the net increase or decrease in cash experienced throughout each year.
Table 5-9 provides a summary of the cash flow balances. LMT year-end cash is trending positive, averaging
approximately one million dollars each year for the five-year period. This allows LMT to contribute its match
for any AIP non-primary entittlement grants and favorably positions them to maximize discretionary grants
or contribute to non-AlP eligible projects.
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Table 5-9 : LMT Forecasted Operating Budget Summary

Budget

Total Aeronautical Revenue

Total Non-Aeronautical Revenue

Total Operating Expenses !

Subtotal

Forecast

2021 2022 2023 2024 2025

Cash Flow from Operating Activities

$459,300
$1,115,200
$(1,424,000)
$150,500

Cash Flow from Non-Operating Activities

Total Non-Operating Revenue

(Expenses) 2

Total Capital Expenditures and

Construction-in-Progress 3

Local Match 4

AIP Non-Primary Entitlement

Funds 5

AIP Discretionary Funds ©

Subtotal

Cash at End of Year

Net Increase (Decrease) in Cash

Cash at Begi

[

nning of Year ’

Total

per year from 2015-2019.

N}

Includes FAA and state grants.

$187,916

$(160,000)

$10,000

$150,000

$-

$ 27,916

$178,416
$1,252,877
$1,431,293

$462,700
$1,126,200

$ (1,437,900)
$151,000

$10,523,748
$(11,184,600)
$699,000
$150,000

$10,335,600

$ (660,852)

$(509,852)
$1,431,293
$921,441

$466,100
$1,136,200
$(1,453,900)
$148,400

$38,381

$-

$-

$-

$-

$38,381

$186,781
$921,441
$1,108,222

$469,500
$1,146,200
$(1,468,000)
$147,700

$8,066,017

$(8,562,600)

$535,200

$300,000

$7,727,400

$ (496,583)

$(348,883)
$1,108,222
$759,339

$472,900
$1,159,200
$(1,482,200)
$149,900

$38,855

$38,855

$188,755
$759,339
$948,094

Depreciation expense (CATS line 6.8) is not a cash transaction, so it has been removed. Depreciation averaged $1.6 million

3 These are capital projects reported on the capital improvement plan. Funding for these projects, including FAA and State
grants, is included in Total Non-Operating Revenue.

IS

percent of the remaining $615,860 of design cost (Project 1) and the total construction cost (Project 2).

o

the next year.

o

the FAA to award grants
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2015 Cash at Beginning of Year comes from 2014 CATS form.

2021 local match includes 6.25 percent of $160,000 of the total design cost (Project 1). 2022 local match includes the 6.25
AIP NPE of $150,000 is granted to LMT yearly. Year 2023 and 2025 show a zero-balance due to the funds being rolled over to

AIP Discretionary are not guaranteed, and their approval is established through a project priority ranking methodology used by
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SUMMARY

The 20-year CIP project costs, including inflation, are expected to total approximately $97 million. The pro
forma analysis projects that LMT can generate additional revenue by escalating non-passenger operating
revenues with the associated rates that have been forecasted through the planning period of 2038. This
analysis indicates that LMT can maintain a consistent positive cash flow balance at the end of each year.
LMT may choose to adjust rates as demand changes. It is a worthy and feasible goal that LMT become as
financially self-sufficient as possible. In fact, FAA Grant Assurance #24 indicates that airport sponsors
should maintain fee and rental structures for facilities and services that make airports as self-sustaining as
possible given local circumstances.

The development plan for LMT is aggressive; the monetary commitments are significant. However, it is a
solid plan that represents LMT’s best opportunity for meeting its current and future obligations. The plan
also represents a series of choices and alternatives for the City of Klamath Falls. The ultimate success of
LMT does not rely upon the completion of every single project contained in the development plan. To meet
realistic funding expectations, it may be necessary to weigh the projects in a thoughtful and economical
manner. In other words, to keep from being short-sighted in its choices, the City may be required to
selectively implement the projects. Knowing the full scope of development possibilities enables the City to
capitalize on opportunities, respond to financial realities, and select projects that are in harmony with the
Airport’s overall development plan and strategic vision. The project improvements are depicted on the ALP
so that LMT can respond to changing demand quickly and illustrate to the FAA that should the need for a
particular facility arise earlier than expected, its size and location have been considered in relation to the
rest of the Airport.

If aviation demand continues to indicate that improvements are required, and if the proposed improvements
prove to be environmentally acceptable, the financial implications presented here are likely to be acceptable
for the FAA, ODA, and the City of Klamath Falls. However, this is a programming analysis and not a financial
commitment on the part of any entity (i.e., the FAA, ODA, or the City). If the cost of an improvement project
is not considered financially feasible at the time, it should not be pursued
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Appendix A:
Airport Layout Plan/Exhibit A

Attachment Al: Airport Layout Plan (ALP)

Attachment A2: Exhibit ‘A’ Airport Property Map

Attachment A3: SOP No. 2.00, ALP Review Checklist

Attachment A4: SOP No. 3.00, Review of Exhibit ‘A’ Airport Property Inventory Maps

* Standard Operating Procedure (SOP)
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ALP APPROVAL & EXHIBIT A ACCEPTANCE
Crater Lake-Klamath Regional Airport (LMT), Klamath Falls, OR

February 19, 2021
(EXCERPT: SEE SHEET 22 FOR FULL LETTER)

Background

Airport Improvement Program (AIP) Grant No. 3-41-0030-038-2018 funded the update of the Crater Lake-
Klamath Regional Airport (LMT) Master Plan, Airport Layout Plan (ALP), and Exhibit A Property Map (Exhibit
A). The LMT Aviation Forecasts were approved by the FAA on February 11, 2019, and the conclusions of the
updated Master Plan serves as the basis of the 2021 ALP and Exhibit A. The 2021 ALP (Sheets 1 through 21)
and Exhibit A (Sheets 1 through 10) were approved by the FAA on February __ 19 ,2021.

An aeronautical study (no. 2020-ANM-3007-NRA) was conducted on the proposed ALP development. The
FAA issued an ALP 7460 No Objection Letter (Final Determination) on February 8, 2021. This determination
does not constitute FAA approval or disapproval of the physical development involved in the proposal. It is a
determination with respect to the safe and efficient use of navigable airspace by aircraft and with respect to
the safety of persons and property on the ground

Signature Blocks

The FAA signature below acknowledges approval of the ALP and acceptance of the Exhibit A.

FAA:

BENJAMIN JOSEPH
MELLO

Airport Sponsor:

Digitally signed by John T. Barsalou
JOhn T Barsalou Date: 2021.02.18 10:07:16 -08'00"

Digitally signed by BENJAMIN
JOSEPH MELLO
Date: 2021.02.19 08:20:43 -08'00"

Consultant:

Digitally signed by Maranda

Thompson
Maranda Thompson px;: cn=taranda Thompson
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1,000' x 1,510' x 1,700

RUNWAY 14
20:1 THRESHOLD
SITING SURFACE  ~ ~~

RUNWAY 14
34: 77 APPROACH [D]

. LA
EXISTING FACILITIES NG FACILITIE RUNWAY 25 (26) —
ALP# | BLDG# MSL HEIGHT FACILITY ALP# | BLDG # MSL HEIGHT FACILITY 20.1(FPUATHPTR1E1) A
27 41035 i Building [ 20 41215 Phase Hangar  Wash Rack APPROACH [B(V)]
3 31114 Airport Building G2 204 7,107 ase
1 41137 Passenger Terminal G3__|535-541|4,102.1" - 4,111.7'|Munitions Admin / RUNWAY 25 (26)
2-C 4,130.0 FBO Hangar G4 57 71155 270th : -
4-A 4B 4,142.0° Corporate Hangar G5 585/ 4086 4,105.8' CATM Faciiity / Rifle Range Storage | g
24(A-C) [4,100.6' - 4,101.0" Fuel Tanks G6 1585 / 4086 4111.7 Hush House / i
23 4.115.2 fonal Hangars [See Sheets 18 - 20 for Details| OANG Facilities &l
25,26 |4,099.3'-4,101.5' T-Hangars 5 |
2 102.2 T-Hangars ‘
1 21119 Conventional Hangars FUTURE FACILITIES g
0 4,102.60 T-Hangars 25 (26)
9 4,102.40 = T-Hangizs ALP# | OWNER FACILITY 4 UTUR
12-18_|4.104.9 -4,1744° i angars . . . _ - .
5.6 4,104.9 Car Wash / Aircraft Wash ﬁ!"”’n‘ A'g“’l’d‘.o"j';"°"s Bullding o LA N@%WZ’I@" 'TION 2G
7 4,121.2 Corporate Hangar i Ll LONG: W 121° 43' 26.85" 700' x
8-C, 8D | 4.103.7 - 4,103.8 Fuel Tanks AN i EL: 4,089.1' _ 3
8A, 8B 136.2' Corporate Hangar ANG/FAA] ;“"WE&“(';‘?;a 'Ize' yib . oy =
N/A N/A West FBO Ramp (65,000 5q Ft) OANG/FAA R“"Wa o V\lA :f S"PRe 2y
N/A 4,102.2 City Water Pump Station OANG/IFAA SANG Beiding T Fian o S .
3,117.8' Corporate Hangar 82 g 1/4‘;[;]'"? :“Qaf P
A A Afrline Ramp (90,000 Sq F1) F Pl Track 5 T < 3
22 A A South FBO Ramp (165,000 5q FT) 9 OANG B"!‘d! g U Add!t! n ey W
23 A A Cargo & FBO Ramp (130,000 Sq FT) OANG ”6 ing EALLY t' ion o
24 A A North FBO Ramp (100,000 Sq Fi) F OANG - Operdlons Pallo T
25 71198 Office F OANG ump House
26__[11-A, 115 31121 Flight School F OANG POL
27 A A Flight School Ramp (45,000 Sq Fi) F OANG ‘Dde'fa Eams ¢
28 A A North Arm / De-Arm Apron F OANG ndoor Range
29 A A Northeast Aircraft Tiedown (45,000 5 F{) F Z’,A ?‘ RS"ES‘aaSF[‘:g?L‘L
30 A A Hangar Ramp (136,500 Sq Ft) rpor unwa
31 | 28-30 [4.106.1"-4,107.2° Portable Hangars . ca - S 7‘ S
32 | 31-32 41033 -4,105.8' T-Hangars i i
33 4 |4,0985-4,099.0° T-Hangars ] oy ‘
34 A N/A USFS Ramp (60,000 Sq F{) i
35 8 41125 USFS Memorial -
36 7 7,116.0° USFS Administration Building / 0
37 4,109.7° USFS O Building 4 Sl by E
38 4,113.3 USFS Building e  — DY
39 A 4,098.3 USFS Storage - - = iy
4 A |4.100.6 - 4,106 USFS Facilities/Retardant
4 A 167.9 Air Traffic Control Tower (ATCT) 5
A 4,100.4° i Spray Operations 2 (41
A 4,100.4" Spray Operations 7 INTERSECTION &
A N/A Spray Ops Ramp (35,000 5q F1) y f RUNWAY 25 (26) TDZE 7
4114.7 e (=) ELEVATION: 4,090.
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3 ARFF Building (OANG Owned) % D
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FUTURE BRL:
BRL

P

DISPLACED THRESHOLD

LAT: N 42°09'22.72"

LONG: W 121° 44' 29.28"
2’ : 4,091

RUNWAY 7 TDZE

@)

BRL

5 RUNWAY 7 APPROACI
PROTECTION ZONE
500' x 700' x 1,000 g

RUNWAY 7 (8) DEPARTUR
PROTECTION ZONE
3 (FUTURE RPZ)
00' x 700" x 1,000"

\ RUNWAY 7 I
20:1 THRESHOLD Sl
SITING SURFACE it

RUNWAY 7 (8) (FUTURE)
20:1 THRESHOLD
l SITING SURFACE

|

STATION D

M1 Primary Control Point LMT A, AD9165
M2 Secondary Control Point LMT E2, AA7992
M3 Secondary Control Point LMT D2, AA7991

The horizontal coordinates for PACS and SACs were
established by the GPS observation and adjusted by the
National Geodetic Survey in June 2012.

o

R
o P —]

I POINT: 4,089.3

I
RUNWAY 14/32 LOW]!

Sl

ORT REFERENCE
(FUTURE)
N 42°09'22.1"
W 121° 44' 00.1"

RUNWAY 7 (8) END
LAT: N 42°09'22.75
LONG: W 121°44' aa;r

EL: 4,091.9'
7/25 HIGH POINT
~ FUTURETDZE

ALP prepared using design criteria from FAA AGVisoi
(@) Design, FAA Standard Operating Procedures 2.00 and 3.00, and Part 77 of the Federal Aviation
(FAR), Safe, Efficient Use, and Preservation of the Navigable Airspace.

o w | —~ RUNWAY 25 |
i AR ANDARD CONDITIONS ‘ e
- SITING = 0
: & " \ . EXISTING CONDITION DISPOSITION APP:%LZ:R[:
";‘ - ~ U RUNWAY 25\_3_ — @Soulhwest GA hangars penetrate Taxilane OFAs. TSAs remain clear. Area limited to ADG | aircraft. :s i RUNWAY 32
W 5 & : % |
W ls i%;;o AT 17[5 v @;ﬂ’:x:;’ ﬁ,‘D"SC‘ acoess fo Runway 74. Acte angled entrance fo Break direct access and form a 90 degree turn into Runway 14. { PROTECTION ZONE
=NiC 5l @Tamway C: Direct access fo Runway 14. Convergence of Taxway Break direct access and form a 90 degree turn into Runway 14. L 11,000' x 1,750' x 2,500
i e 'C and EOR tamp creates expanse of pavement in ROFA Remove expanse of pavement and expand EOR ramp south )
I\ b \Taxiway E: Direct access to Runway 14/32. Acute angled . o >
| ; k, o 2 iaraoion wih Funway 14/32 e Textveay B8, Break direct access and form a 90 degree tur into Runway 14/32. o =
i za Tt i | 500" x 7C i Taxiway D: Direct access to Runway 7. Non-standard bypass (o Broak direct access to Rurway 7 and remove bypass. ?
I | i % 83 Runway 7 en 1
LR - - - 1
s “Taxiway F- Nor-standard bypass 1o Runway 25 end. Taxway Taxiway width between Taxways D and G willcrease (6 7510 i
| 7 RUNWAY 25 APPRO, i widih is 50" between Taxiways D and G, Taxiway width is 50’ east accommodate OANG aircraft. Taxiway Width east of Runway 14/32 will 1 7
R PROTECTION ZONE [ of Runway 14/32 reduce to 35'for TDG 2 aircraft. Bypass wil be removed i
\\ i s hoe =l 500' x 700" x 1,000 " |@raxiway H: Direct access between ramp and Runway 7/25 Break direct access between ramp and Runway 7/25. S}
2y W 2 1l 4.
y: 2 JRoad goes through Runway 7/25 ROFA and RSA Runway 25 end shifting west 257" to keep road out of ROFA and RSA. [ 34:1 THRESH
i RUNWAY 25 END ] Gondition wil be Gorrected and standard ROFA Tength wil Y SITING SUBRS
oA f LAT: N 42°09'22.37" [§Actual ROFA ength not 12400 tandrd langth of 1,000 be provided. Brett Way and fence line will be relocated out of ROFA. ¥
i ] 1 LONG: W 121° 43' 23.56"
24k 40002 R . f
1 I, E '
1 8) EL: 4,089.1 | - RUNWAY 32 END
v i 23:::L: T: N 42°08' 34.65"
7 T - LONG: W 121°43' 34,
—— —— —_— > S EL:4;095.4'
W= i Y 32 TDZE
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MAGNETIC DECLINATION:
14° 12/ EAST (£0° 22)
ANNUAL CHANGE: 0° 5' WEST

JULY 2020

EXISTING

ACTIVE AIRFIELD PAVEMENT / SHOULDER

®

UNUSABLE PAVEMENT

PAVEMENT TO BE REMOVED (AIRFIELD)

AIRPORT PROPERTY

AIRPORT REFERENCE POINT

EASEMENT

MUNITIONS BOUNDARY

RUNWAY SAFETY AREA  (RSA)

RUNWAY PROTECTION ZONE  (RPZ)

RUNWAY OBJECT FREE AREA  (ROFA)

OBSTACLE FREE ZONE (OFZ)

PRECISION OFZ

N/A

INNER-TRANSITIONAL OFZ

INNER-APPROACH OFZ

BUILDING RESTRICTION LINE  (BRL)

®

FAR PART 77 APPROACH SURFACE

THRESHOLD SITING SURFACE (TSS)
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Program financial assistance from the Federal Aviation
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GLIDE PATH QUALIFICATION SURFACE (GQS)

RUNWAY VISIBILITY ZONE (RVZ)

ATCT LINE OF SIGHT

TAXIWAY / LANE MARKING

®

FACILITY

TAXIWAY OBJECT FREE AREA  (TOFA)

A Runway 32 Localizer BUILDING - ON AIRPORT

A2 Runway 14 MALS-F

A Runway 74 PAPIAL BUILDING - TO BE REMOVED

A4 [ 4,086.7 | Runway 25 REILS BUILDING - OFF AIRPORT

Al 4084.9 | Runway 25 PAPI-4L BUILDING - OREGON AIR NATIONAL GUARD

A6__| 4.090.2 | VORTAC Station

A 4,085.7" | Runway 32 Glideslope BUILDING - CONTINGENT
A8 | 4,0025 | Runway 32 VASI-AL DEVELOPMENT RESERVE - FUEL

A9 40954 | Runway32 MALSR DEVELOPMENT RESERVE - RETARDANT

DEVELOPMENT RESERVE - DEICING

AERONAUTICAL RESERVE

3A Change 1, Airport

NONAERONAUTICAL RESERVE

MONUMENT (PACS and SACS)

Al NAD83 and all
Survey (Quantum, December 2018).

NAVD88. Hori

ntal and vertical datum source: AGIS

LIGHTS (EDGE / GROUP / THRESHOLD / REIL)

(©) Magnetic Declination source: National Geophysical Data Center, July 2020.

MEDIUM INTENSITY APPR. LIGHTING (MALS)

AIRPORT BEACON

REVISIONS

® Future development and hangars are conceptual based on facility requirements. Exact layout and PRECISION APPROACH PATH INDICATOR (PAPI) MEH NO. 1115200-170983.01
dimensions may vary based on market demand and hangar developer. RUNWAY / TAXIWAY SIGN OATE FEBRUARY 2021
;ﬁ:lfwsagys proposed to be renamed based on naming in WIND CONE DEsIGNEDEY:  MT
Signs and ights will need fo be realigned fo accommodate proposed runway and faxway changes SEGMENTED CIRCLE oramney: - TE, DL
@ (geometry and fillet Sign and light reali will be finalized and incorporated during GLIDE SLOPE ANTENNA cHeckepsy:  MT, KM
design. GLIDE SLOPE CRITICALAREA _(GCA) DO NOT SCALE DRAWNGS
Contingent development identifies areas reserved for ultimate aeronautical development (beyond
@ 20years). LOCALIZER SHEET CONTENTS
Building Restriction Line (BRL) is based on a composite of Part 77 vertical clearance LOCALIZER CRITICAL AREA (LCA) A
and airfield critical design surfaces. BRL is set to provide a vertical clearance of AUTO. SURFACE OBSERVING SYSTEM (ASOS) ('Y N/A
approximately 35’ above ground level. Buildings under 35' tall may be located inside the BRL with 'ASOS CRITICAL AREA (ACA) o NA AIRPORT LAYOUT
Airport and FAA approval. Portion of ARFF building (#47) inside 35" BRL is below PLAN
Part 77 surfaces. Future structures should also maintain a clear line of sight between the airport REMOTE TRANSMITTER / RECEIVER (RTR) < N/A
traffic control tower and the all airfield movement areas. FAA 7460 (Obstruction Evaluation / Airport ROAD/PARKING e ——
Airspace Analysis) approval is required before any on. T
The VORTAC has two radii fo provide clearance for signals from the station. The 1,000" radius REE SHEETNO.
provides clearance from metal structures. The 1,200 radius provides clearance from wooden AIRPORT SERVICE ROAD =
structures. _ _ RAILROAD
@ Runway 14/32 hold lines are focated 291" from runway centerline. Runway 7725 hold lines are 250
from runway centerline and will change to 200" in the future. FENCE (8 FEET) / GATE & : 2 of : 2: 2
® Aircraft arresting system on Runway 14/32 for use by Oregon Air National Guard. Constructed in CHANNEL / DITCH / POND N/A
2009.
(D) The FAA Tias no plans 1o upgrade e WALS-F (A2) (0 3 MALS-R. The FAA s The TERRAIN CONTOUR N/A
MALS-F to be decommissioned but has not proceeded yet. CENTER SECTION MARKER i N/A NOT FOR CONSTRUCTION
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RUNWAY DATA P NOTES DECLARED DISTANCE
ALP prepared using design criteria from FAA Advisory Circular 150/5300-13A Change 1, Airport Design, FAA Standard Operating
RUNWAY 14 RUNWAY 32 RUNWAY7 (D Runways (D Runway2s (D RUNWAY 26 (D | (@)nrocbeeres 00 500 s par 77 o e Fatrn Adston Heguiions (FAR) S Efcon Use-and Prosendon of o EXISTING RUNWAY 14 | RUNWAY 32 | RUNWAY 7 | RUNWAY 25
Navigable Airspace.
EXISTING [ FUTURE EXISTING [ FUTURE EXISTING FUTURE EXISTING FUTURE - TAKEOFF RUN AVAILABLE 10,302" 10,302' 5.258' 5.258'
|(8) Al coordinates NADE3 and al elevations NAVDBS. Horizontal and vertical datum source: AGIS Survey (Quantum, December 2018), (TORA) : : X ¥
FAA RUNWAY CLASSIFICATION PRIMARY PRIMARY CROSSWIND CROSSWIND
ONWAY DESIGN GonE e Ve Y Sz e o s v [©rems Source: National Weather Servics (NWS), Climate Metsorological Summary, Kiamath Falls Station (2007-2016) IC?F&?L';'(STT;;%E 10,302" 10,302' 5,258 5,258'
'3)Design aircraft based on Chapter 2 - Aviation Activity Forecasts, of the Master Plan update. Forecasts approved February 11, 2019. ACCELERATE-STOP . . . .
RUNWAY REFERENCE CODE D-11l-2400 D-IV-2400 D-11l-2400 D-IV-2400 B-Il-VIS SAME B-IVIS SAME © DISTANGE AVAILABLE (aspa) | 10302 10,302 5,258 5,258
STRENGTH BY WHEEL LOADING (IN 1000 LBS.) 315,000 LBS DTWG SAME 315,000 LBS DTWG SAME 17,500 LBS (S) 50,000 LBS SAME 17,500 LBS (S) 50,000 LBS SAME [©)tgnetc Dectnaton soure: National Geophysica Data Certer, uty 2020 LANDING DISTANCE . . . !
(OWG) (OWe) Serics evelsowosa: FAA Natioral Pl of nagrated Abport Systams (NPIAS], Z078°2623 Raport, and Gregon Deparimantf AVAILABLE (LDR) 10,302 10,302 4952 4746
STRENGTH BY PCN UFIAXIT SAME AFIAXIT SAME 19/F/BIYIU SAME 19/F/BIYIU SAME Transportation (ODOT). Oregon Aviation System Alrports map.
6 Property calculations based on 2021 LMT Exhibit'A' and Klamath County title records. Fee simple total excludes a 60-acre offsite FUTURE RUNWAY 14 | RUNWAY 32 | RUNWAY 7 | RUNWAY 25
RUNWAY SURFACE TYPE GROOVED ASPHALT GROOVED ASPHALT ASPHALT ASPHALT wotands miigatin aren
- - - " . Existing approach minimums, approach category and departure procedures based on published approach plates (FAA TAKEOFF RUN AVAILABLE 10,302 10,302 5,000 5,000
EFFECTIVE RUNWAY GRADIENT % 0.04% SAME -0.04% SAME 0.03% SAME -0.03% SAME 1) pirport/Facilty Directory and FAA Instrument Flight Procedures Information Gateway) on July 29, 2020, (TORA)
RUNWAY LENGTH AND WIDTH 10,302 X 150' 10,302 X 150° 10,302 X 150 10,302 X 150' 5,258'X 100 5,000'X 75' 5,258'X 100 5,000'X 75' [0 Pevement besign Sirengin Source: FAA 5010 ;I\\leELOAiIFLgl(SJOADNI(\:)E 10302 10302 5000 5000
RUNWAY SHOULDER WIDTH 20 25' 20 25' NONE 10' NONE 10' @Because of magnetic declination, runway end numbers will change in the future. ACCELERATESTOP
DISPLACED THRESHOLD COORDINATES NONE NONE NONE NONE 42°09 22.72°N NONE 42°09 22.41" N NONE M lcihu::«g:y‘;‘lzlgé:l:\‘:gr;iisuze located 291" from runway centerline. Runway 7/25 hold lines are 250’ from runway centerline and will DISTANCE AVAILABLE (ASDA) 10,302 10,302° 5,000 5,000
NONE NONE NONE NONE 121° 44' 29.28" W NONE 121° 43'30.35" W NONE
LANDING DISTANCE " . 9 9
DISPLACED THRESHOLD ELEVATION NIA N/A N/A N/A 409138 N/A 4,088.1 N/A AVAILABLE (LDA) 10,302 10,302 5,000 5,000
RUNWAY SAFETY AREA LENGTH BEYOND RW END 1,000' BEYOND x 500" WIDE 1,000' BEYOND x 500' WIDE 300" BEYOND x 150' WIDE 300" BEYOND x 150' WIDE NONSTANDARD CONDITIONS MODIFICATION TO STANDARDS
RUNWAY SAFETY AREA WIDTH 500 SAME 500" SAME 150" SAME 150" SAME EXISTING CONDITION DISPOSITION
RUNWAY END COORDINATES 32 10 0014 N SAE 4208 34.65'N SAE 209 275N SAWE 92708 2237 N 4200 2239'N STANDARD TO BE MODIFIED DESCRIPTION
121° 44" 25.46" W 121° 43 34.74" W 121° 44" 33.34" W SAME 121° 43 23.566" W 121° 43' 26.85" W I8 southwest GA hangars penerate Taxiiane OFAs. TSAS remain clear. Area limited to ADG | aircraft Fuure Gldeslope antenna and equipment sheller SeT
. . - 089.1 4.089.1 e e (§7)285'east of Runway 1432 centerine and within ROFA
RUNWAY END ELEVATIONS 4091.0 SAME 4095.4 SAME 4091.9 SAME 4,089. ,089. &) 4 Y o Break direct access and form a 90 degree tum into Runway 14, ‘and TOFA. Most of antenna to be sited 110.5' from pending FAA .
‘entrance to Runway 14, Taxiway B centerline. Portion of Taxiway B between ending FAA approval
RUNWAY LIGHTING TYPE HIRL SAME HIRL SAME MIRL SAME MIRL SAME D Taxiway C: Direct access to Runway 14. Convergence of Break direct access and form a 90 degree tum into Runway 14. Taxiways B1 and B2 reclassified as a taxilane for aircraft
Taxiway C and EOR tamp creates expanse of pavement Remove expanse of pavement and expand EOR ramp south with a wingspan over 133
RUNWAY PROTECTION ZONE DIMENSIONS (APPROACH) | 1,000'X 1,700 X 1,510 SAME 1,000 x 1,750' x 2,500 SAME 1,000 x 500" x 700" SAME 1,000' x 500' x 700 SAME mers
axivay E D o Rurway 14732, Aculo angl
RUNWAY PROTECTION ZONE DIMENSIONS (DEPARTURE) 500'x 1,010 x 1,700 SAME 500'x 1,010' x 1,700' SAME 1,000' x 500' x 700" SAME 1,000' x 500" x 700° SAME intersection with Runway 14132 and Taxiway B3. Broak direct access and form a 90 degree lun nto Runway 14/32 IFR WIND ROSE
Taxiway D: Direct access to Runway 7. Non-standard
RUNWAY MARKING TYPE PRECISION SAME PRECISION SAME VISUAL-BASIC SAME VISUAL BASIC SAME Y pypass o Runway 7 end Break direct access o Runway 7 and remove bypass.
T: F: Non-: dard by Ru 25 end. Taxiway width b T D G will 75
14 CFR PART 77 APPROACH CATEGORY NONPRECISION (D) PRECISION [PIR] PRECISION [PIR] SAME VISUAL [B(V)] SAME VISUAL [B(V)] SAME D) Tty ikl o 50 bt iy b ond & vy | acomatots NG s ooy Wisth s of Benenpy 12132
55T @ 1000040 55T @ 000040 widih 13 50 cast of Runway 14/52 il rociuce 0 35 for TDG 2 aircraft. Bypass wil bo ramoved
14 CFR PART 77 APPROACH SLOPE 34:1 (50:1 MILITARY) @noprTe @nuTeTe SAME 2011 SAME 20:1 SAME [Tz - scae asen g o Sreak direct access between famp and Runwy 7125
- - 7/25. .
APPROACH VISIBILITY MINIMUMS 314 MILE SAME 112 MILE SAME VISUAL SAME VISUAL SAME D Roassom e Py 725 ROPR ara ey 25w st 7o e o T ROFA a3
TYPE OF AERONAUTICAL SURVEY REQUIRED VERTICALLY GUIDED SAME VERTICALLY GUIDED SAME NON-VERTICALY GUIDED SAME NON-VERTICALY GUIDED SAME K et oAt ot 1200 s o NonsTandard condifon wil be carrecied and Sandard ROFA Tenglh
Jpa will be provided. Brett Way and fence line will be relocated out of
RUNWAY DEPARTURE SURFACE TYPE 7 (40:1) SAME TYPE 7 (40:1) SAME N/A SAME N/A SAME . ROFA,
RUNWAY OBJECT FREE AREA LENGTH BEYOND RW END @ 715 1,000° 1,000° SAME 300 SAME 300 SAME 20knots =
RUNWAY OBJECT FREE AREA WIDTH 800 SAME 800" SAME 500 SAME 500" SAME 16 knots 5 XK\ WQ%YW\M\/\ )%(%7/
o T
OBSTACLE FREE ZONE LENGTH BEYOND RW END 200" SAME 200" SAME 200" SAME 200" SAME 105 Kﬁgw /7Y QA 2\ [ ] RN CE)
OBSTACLE FREE ZONE WIDTH 400 SAME 400" SAME 400 SAME 400" SAME P 2 A‘y B B
THRESHOLD SITING SURFACE TYPE 4 /(6 VERTICAL) SAME TYPE 5/ (6 VERTICAL) SAME TYPE 3 SAME TYPE 3 SAME ic é ‘l‘k‘h Calm 0-3 knots: £:S
SES| Y N
THRESHOLD SITING SURFACE SLOPE 2041 (30:1) SAME 34:1 (301) SAME 201 SAME 201 SAME it \“" H
INNER APPROACH OBSTACLE FREE ZONE LENGTH - ; 54 S 55 <
(BEYOND LAST LIGHT UNIT IN ALS) 200 SAME 200 SAME N SAME NA SAME sy % iR
INNER APPROACH OBSTACLE FREE ZONE WIDTH 400 SAME 400" SAME N/A SAME N/A SAME B
INNER-TRANSITIONAL OBSTACLE FREE ZONE WIDTH N/A SAME 869" 901 N/A SAME N/A SAME
20 ki
PRECISION OBSTACLE FREE ZONE DIMENSIONS NONE SAME 200" X 800" SAME NA SAME NA SAME o
VALSF (FAA)TPAPIAL MALS-R [ Localzer| | WALS-R| VASHL (FAAT] - - 16 knots
VISUAL AND INSTRUMENT NAVAIDS (FAA) Glideslope (OANG/FAA) | Localizer | Glideslope (FAA) Same NONE PAPHAL (LNT) | REIL (LMT)|PAPHAL (LMT) | REIL (FAA) SAME Tosknats
o
TOUCHDOWN ZONE ELEVATIONS 4,091.0' SAME 4,095.4' SAME 4,091.4' SAME 4,090.4' SAME =z m ‘
& A z
TAXIWAY DESIGN GROUP DG 3 DG 5 TDG 3 DG 5 DG 2 SAME TDG 2 SAME = ‘Al‘yl%“. 42
iz 37 Calm 0-3 knots: zs
PARALLEL/CONNECTOR TAXIWAY WIDTH 75 SAME 75 SAME 35 SAME 35' SAME HE ‘ﬂl'g Y é
RUNWAY CL TO TAXIWAY CL SEPARATION 787" SAME 787 SAME 525' SAME 525' SAME § L j \“ o E‘ E
RUNWAY CL TO HOLDLINE SEPARATIONS 201 SAME 201 SAME 250 200 250 200 “ iR
RUNWAY CL TO AIRCRAFT PARKING SEPARATIONS 500 FEET SAME 500 FEET SAME 500 FEET SAME 500 FEET SAME
VERTICAL AND HORIZONTAL DATUM NAVD88, NAD83 NAVDS88, NAD83 IFR WIN COVERAGE
F-15 (0 T BOEING MD-87] F-15 (D) | DC-1030 [F-75 (D-N) | BOEING MD-87] F-75 (O-1) | DC-10-30 10.5KNOTS | 13KNOTS | 16KNOTS | 20 KNOTS
CRITICAL AIRCRAFT SERIES (C-IIl) SERIES (D-IV) SERIES (C-lll) SERIES (D-IV) IKING AIR 350 / 1900 SERIES] SAME IKING AIR 350 / 1900 SERIES| SAME RUNWAY (12MPH) (15MPH) | (18.5MP.H)| 23 MPH,)
WINGSPAN 107,85 165' 107.85' 165' 58 SAME 58' SAME e S960% 670% 7% 9.60%
TAIL HEIGHT 3117 57" 3117 57 16 SAME 16" SAME 7/25 94.70% 96.70% 98.60% 99.60%
APPROACH SPEED ) |tbuRINI:C|)T(1Sz;1 TO <766| SAME (,AIt(:UR}ZN[)O_(r1SA:1 TO <766| SAME CAT tburé;gT(g; TO <127 SAME (,Axt(;u:;gT(g; TO <127 SAME Combined 99.10% 99_7f% 99.90% 100.00%
Number of Observations: | 11,104
MAIN GEAR WIDTH 204 35 204" 35' 17 SAME 17" SAME
COCKPIT TO MAIN GEAR 62.92 88’ 62.92 88’ 16 SAME 16' SAME
MAXIMUM TAKEOFF WEIGHT 149,500 LBS 555,000 LBS 149,500 LBS 555,000 LBS 17,200 LBS SAME 17,200 LBS SAME VFR WIND ROSE

ALL WEATHER WIND COVERAGE
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CRATER LAKE - KLAMATH
REGIONAL AIRPORT

KLAMATH FALLS, OREGON

EXISTING TAXIWAY DATA FUTURE TAXIWAY DATA 10.5KNOTS | 13KNOTS | 16KNOTS | 20 KNOTS
_ _ RUNWAY | (o M.PH) | (15MPH) | (185MP.H)| (23 MPH)
SEPARATION FROM SEPARATION FROM 14/32 93.80% 96.50% 98.80% 99.70%
OBJECTS | ™ 7aAXIWAY CL TO OBJECTS | "AXIWAY CL TO
NAME WIDTH | SHOULDER | ADG | TDG | TSA | TOFA | TESM |LIGHTING | INSIDETsA | FSFAUTrc = NAME WIDTH | SHOULDER | ADG | TDG | TSA | TOFA | TESM |LIGHTING | INSIDETSA | [ triBlme 7/25 90.10% 93.90% 97.40% 99.10%
AND TOFA AND TOFA .
OBJECT OBJECT Combined | 99.00% 99.60% 99.90% 100.00%
Number of Observations: | 102,488 )
TAXIWAY A 75 0 i 5 118" | 186" 15 MITL N/A 93 TAXIWAY A 75' o i 5 118" 186" 15' MITL N/A 93 I &
%)
] ] : ] ] ' TAXIWAY B 75 30 v 5 171 | 259 15' MITL N/A 1295 2
TAXIWAY B s 30 il 5 18 186 15 ML NA bl Wind Data Source:Klamath Falls Airport (Station # 725895) 16 knots Ia
TAXIWAY B1 75' 30' n 5 118 186' 15' MITL N/A 93' (Té\é‘_ll_'\;v/‘E'éENE Period of Time:2007 - 2016 . 015 ﬁ s BT i
.5 knot 10
TAXIWAY B2 75' 30' i 5 118 | 186 | 15 MITL N/A 93' Poawarss ® | 75 30 v 5 1 225 15 MITL NiA 125 Note:Windrose compass headings are true north N X _
#é Ex
TAXIWAY B3 75 30 n s | 1e | 188 | 15 | wmimL NA o AND B2) if iic
TAXIWAY B1 75' 30' v 5 171 | 259 15' MITL N/A 1295 £z i3 Z
TAXIWAY C 75 30 i 5 118" | 186" 15 MITL N/A N/A AIRPORT ) ffs
TAXIWAY B2 75 30 v 5 171 | 259 15' MITL N/A 1295 55 ix
TAXIWAY D 75 30 i 5 118" | 186" 15 MITL N/A 93 g 59 =<
TAXIWAY B3 75' 30' v 5 171 | 259 15' MITL N/A 129.5 e )
TAXIWAY E 75 20 i 5 118' | 186" 15 MITL N/A 93 EXISTING FUTURE A
TAXIWAY D 75 30’ i 5 118" 186" 15' MITL N/A o3 ¥ Y
TAXIWAY F AIRPORT REFERENCE CODE D-lIl (LARGE AIRCRAFT) D-IV (HEAVY AIRCRAFT) M&H NO. 1115200-170983.01
(BETWEEN Twy 50" 0 n 3 118' 186' 15' MITL N/A N/A TAXIWAY D1* 75 30 n 5 118' 186" 15 MITL N/A N/A MEAN MAX. TEMPERATURE @ . DATE: FEBRUARY 2021
83.0° F (JULY) NA
D and Twy G (HOTTEST MONTH) DESIGNEDBY:  MT
TAXIWAY E 75 20 i 5 18 186' 15' MITL N/A 93
TAXIWAY F AIRPORT ELEVATION (AMSL  |4,095.4' (RUNWAY AGIS SURVEY)4,095.4' (RUNWAY AGIS SURVEY] orawney:  TE, DL
(BETWEEN TWY 75 10 I 5 118" 186" 15 MITL NA NA TAXIWAY F* NAVD88) RUNWAY 32 HIGH POINT RUNWAY 32 HIGH POINT cHeckensy:  MT, KM
G AND 14/32) BETWEENTWYD | 75 10 n 5 118’ 186" 15' MITL N/A N/A ELECTRONIC NAVIGATION AIDS | 15, RV P, VoR, NDB (ofere) e DO NOT SCALE DRAWINGS
AND RWY 14/32 . P VOR
TAXIWAY F TAXWAY F UNICOM (MHz) 122.950 SAME SHEET CONTENTS
(EAST OF Rwy 50' 10 1l 2 79 131" 75 MITL N/A 65.5 Srowe
. (GRND) / 133.975 257.8
14/32 gig?:i%"Rw 35' 10" 1 2 79' 131" 7.5 MITL N/A 65.5' CONTROL TOWER (MHz) (TWR) / 123.675 270.8 (APPCHIDEP)| SAME
TAXIWAY G 75 15' " 5 | 118 | 18e | 15 | ML NA o3 (o | REFERENCE POINT D A 2w RIN AIRPORT DATA
; ; ; ; " TAXIWAY F1* 50' 10' i 3 118" 186" 10' MITL N/A 93
TAXIWAY H 35 75 l 2 LN R 75 | NONE NA NA MISCELLANEOUS FACILITIES PAPT, VAST, RETL ASOS. ™[ ppp, REIL, ASOS, WINDCONE
" ; : : : : TAXIWAY F2* 35' 10 it 2 72 131" 75 MITL N/A 65.5
TAXIWAY K 75 2 n 5 118 186 15 MITL NA 93 CRITICAL AIRCRAFT F-15 (D-ll) / MD-87 (C-1ll) F-15 (D-ll) / DC-10-30 (D-1V) VFR WIND COVERAGE —
TAXIWAY G* 75' 30' i 5 118" 186" 15' MITL N/A 93’ TTERST
_ - : - : : : : AIRPORT MAGNETIC VARIATION oz ~_moviNe AUNWay | 105 KNOTS | 13KNOTS | 16 KNOTS | 20 KNOTS
z TAXIWAY G2 75 31 i 5 118 186 15 MITL N/A 93 (JULY 2020) s 0° 5 WEST/ YEAR (12MPH) | (15MPH) | (185MP.H)| (23 MPH)
© TAXIWAY G3* 75 32 i 5 118 186' 15' MITL N/A 93 NPIAS CATEGORY REGIONAL SAME 1432 93.80% 96.50% 98.80% 99.70% 3 of : ! 2
< TAXIWAY H 35 15' 1 2 79 131 | 78 NONE N/A 65.5' %‘.\_LE EQUIVALENT SERVICE() coeRciaL SERVICE SAME 7/25 90.10% 94.00% 97.50% 99.10%
8 *Future Taxiway/Taxilanes will be renamed following conventions in FAA Engineering Brief No. 89 ARPORT AGREAGE FEE SIVPLE. 125074 FEE SIMPLE: 1.783.29 (7472.55) Combined |  99.00% 99.70% 99.90% 100.00%
g @ EASEMENTS: 670.25 EASEMENTS: 670.25 (+0) Number of Observations: 91,472 NOT FOR CONSTRUCTION
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TYPICAL FAR PART 77 SURFACES

CONICAL SURFACE

PRECISION
INSTRUMENT
APPROACH

VISUAL OR
NON-PRECISION
APPROACH

RUNWAY CENTERLINES)

NOTES:

* Runway ends, Part 77 surface contours and obstruction elevations are shown
in NAD83 and NAVD88. All elevations in feet above mean sea level (MSL).

« Horizontal and vertical datum source: Quantum Spatial (December 2018).

* Basemap source: USGS Topographic maps (7.5 Minute Series).

« Airspace surfaces associated with future runway ends and instrument
approach procedures are illustrated and analyzed: removal of displaced
thresholds on Runway 7/25 and relocating Runway 25 End for a future total
length of 5,000,

« For outer approach plans: see Sheets 5 and 6.

« For close-in obstruction detail near each runway end, see Inner-Approach
Plans.

« For departure surfaces, see Sheets 15 and 16.
* To be further studied in individual airspace case.

** Per Part 77, 15 feet vertical clearance added to road elevations and 23 feet
added to railroads.
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NOTES:

* Runway ends, Part 77 surface contours and obstruction elevations are shown
in NAD83 and NAVD88. All elevations in feet above mean sea level (MSL).

« Horizontal and vertical datum source: Quantum Spatial (December 2018).

« Basemap source: USGS Topographic maps (7.5 Minute Series).

« Airspace surfaces associated with future runway ends and instrument
approach procedures are illustrated and analyzed: removal of displaced
thresholds on Runway 7/25 and relocating Runway 25 End for a future total
length of 5,000'.

« For outer approach plans: see Sheets 5 and 6.

« For close-in obstruction detail near each runway end, see Inner-Approach
Plans.

« For departure surfaces, see Sheets 15 and 16.
* To be further studied in individual airspace case.

** Per Part 77, 15 feet vertical clearance added to road elevations and 23 feet
added to railroads.
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PART 77 OBSTRUCTIONS

POINT ID

OBSTRUCTION

SURFACE
PENETRATED

TOP
ELEVATION PENETRATION

ABOVE
GROUND

PROPOSED
ACTION

4597

ROAD SIGN

TRANSITIONAL

4097.4 1

7.8

LOWERED

4606

ROAD SIGN

TRANSITIONAL

4097.0 3

8.4

LOWERED

4638

SIGN

PRIMARY

4093.4 33

2

TO REMAIN - FIXED BY

FUNCTION

4646

SIGN

PRIMARY

4092.3 3.1

1

TO REMAIN - FIXED BY

FUNCTION

4889

SIGN

PRIMARY

4093.6

TO REMAIN - FIXED BY

FUNCTION

7497

TREE

APPROACH

4145.3

TO BE REMOVED

7625

TREE

TRANSITIONAL

4183.4

*TO BE DETERMINED

24325

TREE

APPROACH

4174.5

TO BE REMOVED

24349

TREE

TRANSITIONAL

4184.0

*TO BE DETERMINED

24357

TREE

TRANSITIONAL

4182.0

*TO BE DETERMINED

30334
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PART 77 OBSTRUCTIONS

8090 TREE TRANSITIONAL 4193.8 2 DETERMINED
8106 TREE TRANSITIONAL 4191.0 14 DETERMINED
21375 TREE APPROACH 4189.1 30 REMOUED
24405 TREE TRANSITIONAL 41882 20 DETEAMINED
24463 TREE APPROACH 4167.7 8 REMOUED
24471 TREE APPROACH 41837 26 REMOUED
24479 TREE APPROACH 41884 29 REMOUED
27947 TREE TRANSITIONAL 41914 6 DETEAMINED
27955 TREE TRANSITIONAL 41784 6 DETERMINED

21375

THRESHOLD SITING SURFACE OBSTRUCTIONS
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PART 77 OBSTRUCTIONS
SURFACE TOP ABOVE PROPOSED
POINT ID OBSTRUCTION PENETRATED ELEVATION GROUND PENETRATION ACTION
! \
31’ 14862 RAILROAD APPROACH 4117.5 3 2 TO REMAIN
it
) g 14854 RAILROAD APPROACH 4117.4 23 5 TO REMAIN
LIt
| | 14846 RAILROAD APPROACH 4117.4 23 8 TO REMAIN
TREE 7 *TO BE
3 15158 TRANSITIONAL 4137.4 DETERMINED
N}
26011 RAILROAD TRANSITIONAL 4117.1 3 3 TO REMAIN
THRESHOLD SITING SURFACE OBSTRUCTIONS
SURFACE TOP ABOVE PROPOSED
POINTID | OBSTRUCTION PENETRATED ELEVATION GROUND PENETRATION ACTION
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« Runway ends, Part 77 surface contours and obstruction elevations are shown
in NAD83 and NAVD88. All elevations in feet above mean sea level (MSL).

« Horizontal and vertical datum source: Quantum Spatial (December 2018).

** Per Part 77, 15 feet vertical clearance added to road elevations and 23 feet
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PART 77 OBSTRUCTIONS
ronio [ ossmucron [, SREACE T 108 T 2004 PeNErTo o

14011 FENCE PRIMARY 4090.4 3.6 1 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14350 ROAD PRIMARY 4105.1 15 16 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14366 ROAD PRIMARY 4105.0 15.0 16 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14374 ROAD PRIMARY 4105.0 15.0 16 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14398 ROAD PRIMARY 4105.1 15.0 16 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14406 FENCE PRIMARY 4094.3 6.4 5 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14438 FENCE PRIMARY 4095.1 7.4 6 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14446 FENCE PRIMARY 4095.1 7.3 6 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14454 FENCE PRIMARY 4092.1 47 3 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14462 FENCE PRIMARY 4092.8 53 4 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14478 FENCE PRIMARY 4092.2 5.1 3 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14486 FENCE PRIMARY 4093.0 5.3 4 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14494 AG. EQUIP. PRIMARY 4094.5 6.4 5 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14502 AG. EQUIP. PRIMARY 4094.8 6.9 6 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14510 AG. EQUIP. PRIMARY 4094.3 6.9 5 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
14518 AG. EQUIP. PRIMARY 4094.4 7.4 5 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
17856 TREE TRANSITIONAL 4156.2 9 *TO BE DETERMINED
17864 TREE TRANSITIONAL 4148.9 14 *TO BE DETERMINED
26043 ROAD TRANSITIONAL 4104.7 15.0 7 *TO BE DETERMINED
26083 FENCE TRANSITIONAL 4096.4 7.8 3 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
26107 FENCE PRIMARY 4092.8 5.2 4 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
26123 FENCE TRANSITIONAL 4093.2 53 1 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION
33274 ROAD TRANSITIONAL 4104.8 15.0 8 TO BE REMOVED WITH FUTURE RWY 25 RELOCATION

ROAD PRIMARY 4104.7 15.0 15.6 *TO BE DETERMINED

ROAD PRIMARY 4105.2 15.0 16.1 *TO BE DETERMINED

ROAD PRIMARY 4104.8 15.0 15.7 *TO BE DETERMINED

THRESHOLD SITING SURFACE OBSTRUCTIONS
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LEGEND NOTES:
. - . l/:irtport;ropertg Boundary « Runway ends, Part 77 surface contours and obstruction elevations are shown '
—_— P; r;”7e7 /-{;)p;ro‘a crf(]);;er:rya co (P77) in NAD83 and NAVDSS8. All elevations in feet above mean sea level (MSL). £ E
P77 I Ul =
————rs——— Threshold Siting Surface (TSS) « Horizontal and vertical datum source: Quantum Spatial (December 2018). 4 e aer ooz
Part 77 Obstruction ANNUAL CHANGE: 0° 5' WEST
o Non Penetrating Obstacle « Aerial Source: Quantum Spatial (December 2018). Y
Ri Protection Z RP:
:Z RE:x:z S::e?;:r!a ?F:ISA() 2 * To be further studied in individual airspace case. 200'
orz Obstacle Free Zone (OFZ) ** Per Part 77, 15 feet vertical clearance added to road elevations and 23 feet : - o
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added to railroads.
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POINTID | OBSTRUCTION | penETRATED | ELEVATION | GROUND | PENETRATION ACTION POINTID | OBSTRUCTION | penETRATED | ELEVATION | GROUND | PENETRATION ACTION - ' f“:‘:m : = g3 1
4597 ROAD SIGN TRANSITIONAL 4097.4 7.8 1 LOWERED 24333 TREE APPROACH 4169.6 29 TOBEREMOVED = Q - 2 | u n
4606 ROAD SIGN TRANSITIONAL 4097.0 84 3 LOWERED 24341 TREE APPROACH 4155.6 15 TO BE REMOVED £ 3 7545 4
4614 ROAD SIGN PRIMARY 4094.0 24 2 TO REMAIN 24389 TREE APPROACH 41733 20 TO BE REMOVED L FeX e N B QGOOMSE% and l'éunt,Plnck.
4622 ROAD SIGN PRIMARY 40943 46 3 TO REMAIN 24397 TREE APPROACH 41723 21 TO BE REMOVED R’;"[Rfﬁ‘?,'; / 7 orz orz — Sastca1 (e)g arkway,
- 4117 - uite
TO REMAIN - FIXED BY 27454 TREE APPROACH 41314 4 TO BE REMOVED (6.6 Below Sfc.) —=
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- » 70
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