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CHAPTER ONE 
INTRODUCTION 
 

The Oregon Department of Aviation (ODA) is updating the Airport Layout Plan (ALP) Report 
for Lebanon State Airport (S30).  The purpose of the study is to define the current, short-term and 
long-term needs of the airport.  The Airport Layout Plan Report will replace the Lebanon State 
Airport Master Plan completed in 1993.1  Prior master plan recommendations will be reviewed 
and revised as necessary, to reflect current conditions and any changes in activity, utilization, or 
facility development that may affect future demand for aviation facilities.   

Funding for the ALP project is provided through a Federal Aviation Administration (FAA) 
Airport Improvement Program grant (90 %) and local match (10 %) provided by ODA.   

 

The preparation of this document may have been supported, in part, through the Airport Improvement Program 
financial assistance from the Federal Aviation Administration as provided under Title 49, United States Code, 
section 47104.  The contents do not necessarily reflect the official views or policy of the FAA.  Acceptance of 
this report by the FAA does not in any way constitute a commitment on the part of the United States to 
participate in any development depicted therein nor does it indicate that the proposed development is 
environmentally acceptable with appropriate public laws. 

                                                   

1 Lebanon State Airport Master Plan 1990-2010,W&H Pacific (1993). 

 
October 2003 1-1 Introduction  
  

Century West Engineering — Aron Faegre & Associates — Gazeley & Associates 



   
  Lebanon State Airport 

Airport Layout Plan Report 
 

OVERVIEW 

Lebanon State Airport is located in Linn County and is included in the “Core System of Airports” 
in the Oregon Aviation Plan (OAP).2  Core system airports are defined as having “a significant 
role in the statewide aviation system.”  The Airport is included in the “Community General 
Aviation Airport” category based on its current functional role.  Community GA airports 
typically accommodate a wide range of general aviation users and local business activities.   

Community GA airports are significant components in the statewide transportation system and 
often generate both direct (employment, etc.) and indirect economic benefits for the local 
community or region.  Commercial-related aviation businesses, such as fixed base operators and 
aircraft maintenance shops create employment and provide vital services within a large 
geographic area.  For smaller communities without convenient access to commercial air travel, 
general aviation airports provide additional options for business and personal travel.   

Lebanon State Airport is included in the National Plan of Integrated Airport Systems (NPIAS), 
administered by the FAA.  NPIAS airports are eligible for federal funding of improvements 
through FAA programs such as the current Airport Improvement Program (AIP).  The FAA 
requires that all NPIAS airports periodically update their airport plans to maintain effective long-
term planning.  This project will enable the Airport to meet the FAA’s requirement to maintain 
an up-to-date plan. 

The primary objective of the Airport Layout Plan Report is to identify current and future facility 
needs and the improvements necessary to maintain a safe and efficient airport that is 
economically, environmentally, and socially sustainable.  The Airport Layout Plan Report will: 

• Examine previous recommendations and development alternatives as appropriate to meet 
the current and projected airport facility needs; 

• Determine current and future activity and facility requirements; 

• Update the airport layout plan, airspace plan, and land-use plan for the airport and its 
surrounding areas; and 

                                                   

2 Oregon Aviation Plan (Dye Management/Century West), © Oregon Department of Transportation 2000. 
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• Schedule priorities of improvements and estimate development costs for the 20-year 
planning period. 

PUBLIC INVOLVEMENT 

The public involvement element of the planning process provides opportunities for all interested 
individuals, organizations, or groups to participate in the project.  A list of stakeholders has been 
developed for the project, which includes airport users, local citizens, businesses, and local, state 
and federal government agencies, and community leaders. 

At the project kickoff, a Joint Planning Conference (JPC) is being held for agencies and 
organizations with a specific interest or responsibility (land use, environmental, natural 
resources, transportation, etc.) associated with the airport or its vicinity.  The purpose of the JPC 
is to identify any concerns or issues, which needed to be addressed as part of this airport layout 
plan update.  The JPC will provide valuable information that can be used in formulating the plan. 

A planning advisory committee (PAC) has also been formed to assist the Consultant and ODA in 
developing the updated plan.  The PAC will review and comment on draft work products and 
provide local knowledge and expertise to the planning process.  PAC meetings will be held at key 
points during the study in conjunction with public informational meetings.  

Following completion of preliminary work products, a Draft Report will be prepared that 
contains the entire work effort and reflects the input provided by all participants in the planning 
process.  Following a period of review, all public and agency comments received will be 
integrated into the Final Airport Layout Plan Report and drawing set. 

AIRPORT LAYOUT PLAN REPORT CONCLUSIONS (Preliminary) 

1. Lebanon State Airport is owned and operated by the Oregon Department of Aviation and 
is one of three publicly-owned airports in Linn County.   

2. The Airport is categorized as a “Community General Aviation Airport” in the 2000 
Oregon Aviation Plan and is included in Oregon’s core system of airports, which denotes 
its significance in Oregon’s aviation system.   

3. The Airport is included in the National Plan of Integrated Airport System (NPIAS), 
making it eligible for federal funding through the Federal Aviation Administration 
(FAA). 
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4. The Airport has a single paved and lighted runway (2,877 by 50 feet), oriented in a north-
south direction (16/34).  Roads are located at both ends of the runway; the Runway 34 
threshold is displaced 387 feet to provide improved obstruction clearance.     

5. Runway 16/34 has a full-length parallel taxiway on its east side and a partial-length 
parallel taxiway on its west side (south end).  The airfield facilities are generally designed 
to meet FAA Airport Design Group (ADG) I standards associated with small fixed wing 
aircraft.   

6. Airfield lighting currently includes medium intensity runway edge lights (MIRL), visual 
approach slope indicators (VASI) on both runway ends, runway threshold lights and the 
airport beacon.  The taxiways are not lighted, although edge reflectors are installed. 

7. Most landside facilities at Lebanon State (aircraft parking apron, fuel, hangars, etc.) are 
located on the east side of the runway, although several conventional hangars are located 
on the west side of the runway, near the Runway 34 end. 

8. The most recent air traffic data provided by ODA (Acoustical Counting Program) is for 
2000, which estimated 10,558 annual operations at the airport.  FAA Terminal Area 
Forecast data lists 43 based aircraft and 16,689 annual operations at Lebanon State in 
2001. 

9. The Airport operates under day and night visual flight rules (VFR) and does not currently 
have instrument approach capabilities. 

10. Aviation fuel (AVGAS) and major aircraft maintenance services are available at the 
airport. 
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CHAPTER TWO 
INVENTORY OF EXISTING CONDITIONS 

INTRODUCTION

This chapter documents existing conditions and aviation activity at the airport.  Existing forecasts 
of aviation activity will be evaluated, and updated as necessary, to identify in broad terms,
anticipated trends that may affect development needs at Lebanon State Airport through the
twenty-year planning period and beyond.  The existing airfield facilities were also examined
during recent on-site inspections. Historical data from a variety of sources are used in this
evaluation:

¶ Lebanon State Airport Master Plan and Airport Layout Plan (W&H Pacific 1990; 
Adopted/Approved in 1994) 

¶ Lebanon State Airport - Airport Layout Plan (not submitted to FAA for review & 
approval) (ODA 2000) 

¶ Linn County Regional Airport Feasibility Study and Site Investigation (Bucher
Willis & Ratliff, 1996)

¶ Lebanon Airport Pavement Evaluation Maintenance-Management Program 
(Pavement Consultants, Inc., 2000) 

¶ Oregon Continuous Aviation System Plan – Volume I: Inventory and Forecasts; 
Volume III: Recommended Development Plan (AirTech, 1997) 

¶ Oregon Aviation Plan (Dye Management Group, 2000) 
¶ FAA Airport Master Record Form (5010-1), APO Terminal Area Forecasts.
¶ Seattle Sectional Aeronautical Chart; IFR Enroute Low Altitude (L-2) Chart – US 

DOT Federal Aviation Administration National Charting Office. 
¶ Other local documents and regional socioeconomic data.

AIRPORT LOCALE 

Lebanon State Airport is a public use, publicly owned airport located approximately 1 mile west 
of downtown Lebanon in Linn County.  The airport is owned and operated by the Oregon
Department of Aviation (ODA) and serves the community of Lebanon and outlying areas of 
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western Linn County.  The airport site consists of approximately 77 acres held in fee and 93 acres
of easements protecting approaches to the runway.  A location and site map are shown in Figure
2-1, on Page 2-7. 

Linn County is in the center of the Willamette Valley, with the Willamette River as its western
boundary and the crest of the Cascades as its eastern boundary.  Lebanon is located at the edge of 
the western foothills of the Cascade Mountains.  U.S. Highway 20 (Santiam Highway) and
Oregon Highway 34 (Tangent Street) connect at Lebanon, approximately 8 miles east of U.S. 
Interstate 5.  Albany, the Linn County seat, is located approximately 12 miles (14 road miles)
northwest of Lebanon.  From Lebanon, Portland is 80 miles north; Salem is 35 miles north; 
Sweet Home is 13 miles southeast; and Eugene is 45 miles south.

Lebanon offers a variety of cultural and recreational activities that support a growing tourism
industry. Many of the area’s numerous covered bridges, some of which date back to the early
1930's, are within a 45-minute drive of Lebanon.  Fishing, swimming, canoeing and rafting are 
popular activities on the South Santiam River that flows through Lebanon.  The Cascade 
Mountains offer year-round recreational opportunities including fishing, hunting, boating, 
camping, backpacking, hiking and skiing.  The Willamette Valley and the Oregon coast are also
located nearby, offering a wide variety of activities and attractions. 

CLIMATE

Linn County is characterized by a temperate climate.  Summers are fairly warm, but hot days are
rare. Winters are cool, but snow and freezing temperatures are not common except at higher 
elevations.  Rainfall is extremely light summer, so crops growing actively during this period need
irrigation. In most winters, one or two storms over the whole area bring strong and sometimes
damaging winds, and in some years the accompanying heavy rains cause serious flooding2.

The climate in the Lebanon area is characterized by warm, dry summers and mild, wet winters.
The average maximum temperature is 81.5 degrees Fahrenheit (July) and the average minimum
temperature is 32.8 degrees (January).  Lebanon averages 53.01 inches of precipitation (6.28 in 
January and 0.46 in July).

GEOLOGY AND TERRAIN 

Lebanon State Airport is located about one mile from Lebanon.  Soil survey information for Linn 
County indicates that the Lebanon is located within the Malabon-Coburg-Conser soil association.
These areas are characterized by “deep, well drained to poorly drained, nearly level silty clay
loams that formed in old alluvial deposits.” 
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Lebanon State Airport elevation is 344 feet above mean sea level (MSL). The terrain
surrounding the airport is relatively level with terrain rising to the south and southwest near the 
runway, and the rising Cascade foothills to the east.  Peterson Butte is located about one mile
southwest of the runway, rising to an elevation of approximately 1,431 feet MSL, which is nearly
1,100 feet above the airport. 

SOCIOECONOMIC CONDITIONS

Population

According to data compiled by the U.S. Census, Center for Population and Census, and Portland
State University, the population of Linn County in 2001 was 103,500; the population of Lebanon
in 2001 was 13,190. Between 1980 and 2001, the population of Lebanon has increased by 27 
percent while the Linn County population increased by 16 percent. The percentage of Linn
County residents living in Lebanon has remained basically unchanged over the past decade.
Approximately 7.9 percent of the county resides within the City of Lebanon. 

Economy

The climate and soil conditions provide one of Oregon's most diversified agriculture areas, 
allowing a wide variety of specialty crops and leading the nation in the production of common
and perennial ryegrass. Linn County is also home to major producers of rare and primary metals,
processed food, manufactured homes and motor homes as well as the traditional logging and
wood products industries. Linn County's economy relies heavily on the lumber and wood 
products industry; and in 1990, this industry accounted for 40% of the county's manufacturing
jobs.

The five largest employers in Linn County, as of January 2003, were Lebanon Community
Hospital, Weyerhaeuser, Entek Manufacturing, Georgia Pacific, and Willamette Valley
Rehabilitation Center.1 According to Oregon Employment Department data, the unemployment
rate in Linn County in 2001 was approximately 8.3 percent, which was above the statewide
average.

Manufacturing in Linn County is highly diversified with concentration in rare metals production,
two paper mills, small but growing electronics and plastic sectors, and machinery and food
processing.  The average annual wage in Linn County, after adjustment for inflation, has been 

1 Oregon Economic and Community Development Department (2003) 
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dropping steadily for a decade.  The average annual wage in 2000 was approximately $28,446
while the average annual wage in Oregon was $32,776.

Airport History 

The existing airport site was purchased by the State of Oregon from private owners in 1970, with
partial local funding assistance.  According to information contained in the 1990 master plan, 
improvements to the runway were made in 1973-1974 in addition to the acquisition of avigation 
easements.  A partial-length parallel taxiway and aircraft parking apron were constructed on the
east side of the runway in 1974; another section of parallel taxiway and apron were constructed 
in 1980.

The 1990 Airport Master Plan and Airport Layout Plan (ALP) drawings were finalized in 1994,
with major recommended changes in airport configuration, including runway
reorientation/extension, realignment of Airport Road, and substantial areas of property
acquisition along the west edge of the airport.

In 1996, the Linn County Regional Airport Feasibility and Site Investigation study was 
completed. The study evaluated the options associated with continued operation of the Lebanon 
and Albany airports in addition to development of a new regional airport, which could replace the 
two existing airports. The study noted the development constraints associated with Lebanon 
State Airport that were identified in the previous master plan, but concluded that further efforts 
would be required to determine its development potential.  It is noted that since the regional
airport study was completed in 1996, the long-term future of Albany Municipal Airport became
more certain with the completion of a new airport master plan2 and substantial new investment in 
the airport.  As a result, it appears that development of a new regional general aviation airport
appears unlikely within the current planning period and improvements to the existing airports in 
Albany and Lebanon will be needed to address current and future aviation demands.

In April 2003, the Lebanon State Airport ALP was revised by ODA by eliminating the previously
recommended runway reconfiguration/extension.  Although the revised ALP was not submitted
for formal FAA review and approval, the internal revision reflected a significant change in 
ODA’s preferred development direction for the airport.  The 2003 ALP represents the baseline
(existing conditions) for use in this planning project.

Recent improvements at Lebanon State include installation of a new aboveground aviation fuel 
tank and cardlock system, extension of the west parallel taxiway to the midfield exit; paving 

2 Albany Municipal Airport Master Plan  (Century West Engineering, 2002)
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airport access entrance roads; fencing; and private hangar construction. The 1993 existing
facilities drawing (Sheet 2 of the ALP set) depicted 32 airport buildings, including 31 
conventional aircraft hangars and the FBO building.  During a site visit conducted in Fall 2003,
there were 42 airport buildings, including 41 conventional hangars and the FBO building. 

Airport Environment 

Lebanon State Airport is located approximately one mile west of the city center and is 
surrounded by a variety of land uses.  The airport consists of a single north-south runway with 
landside developments located on both sides of the runway.  The paved and lighted runway
utilizes a standard left traffic pattern. 

The airport has a relatively small and narrow land base which has largely limited hangar
development to single rows of small conventional hangars facing the parallel taxiways.  The 
airport is bordered on three sides by local roads: Airport Road to the south; Airway Road to the
east; and Oak Street to the north.   The western side of the airport borders agricultural land. 

The Airport Property Plan (Exhibit “A,” dated 2/23/73) provided by ODA, lists total airport 
acreage at 76.5 acres owned in fee and an additional 92.74 acres under easement.  The easements
are located in portions of the runway approach and approach-transitional surfaces at both ends of
the runway. Airport property extends to the south side of Airport Road and includes 
approximately 18.1 acres for the Runway 34 protection zone (RPZ) and a portion of the runway
approach surface. 

An Exhibit “B” property drawing (dated 3/8/78) depicts future property acquisition along the 
eastern edge of the airport, between the existing airport property line and Airway Road. The
drawing identified numerous parcels totaling 9.99 acres to be acquired by the state as part of
future projects, although it appears that none of the planned property acquisition has occurred. 

AIRFIELD FACILITIES 

Historically, Lebanon State has served a variety of general aviation users, including business
related aviation. Figure 2-2 depicts a detail of existing terminal area facilities at the airport, 
located at the east end of the airport. Table 2-1 summarizes airport data. 

May 2004 2-5 Inventory

Century West Engineering  Aron Faegre & Associates  Gazeley & Associates



Lebanon State Airport 
Airport Layout Plan Report 

TABLE 2-1 
AIRPORT DATA 

Airport Name/Designation Lebanon State Airport (S30) 

Airport Owner Oregon Department of Aviation

Date Established 1970

Airport Category
National Plan of Integrated Airport Systems (NPIAS) General 
Aviation.   FAA Airport Reference Code: B-I 

Oregon Aviation System Designation Community General Aviation Airport (Category 4) 

Airport Acreage Approximately 76.5 Acres (fee simple) 

Airport Reference Point N 44º31.79’   W 122º 55.77’ 

Airport Elevation 344 feet Mean Sea Level (MSL) 

Airport Traffic Pattern 
Configuration/Altitude

Left Traffic – 1,344 feet MSL (1,000 feet above ground level) 
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Runways and Taxiways 

Lebanon State Airport has one paved, lighted runway (16/34), oriented in a north-south direction.
Runway 16/34 is 2,877 feet long and 50 feet wide. The threshold for Runway 34 is displaced 384
feet to reduce obstructions created by trees and Airport Road, which is located 135 feet from the 
runway end. The runway has basic runway markings (runway numbers, centerline stripe,
displaced threshold markings and taxiway lead-in striping), which are consistent with visual
flight rules (VFR) use.  The markings are generally in good condition, although local pilots report
that some markings require repainting. 

The 1993 airport layout plan included a wind rose created for the runway based on estimated data
generated for the airport in the 1970s.  The data estimated that Runway 16/34 has approximately
96.5 percent coverage at 15 miles per hour.  This level of wind coverage meets FAA
requirements for small runways.  Local pilots indicate that the prevailing winds generally follow
an easterly-westerly direction, with seasonal shifts. Table 2-2 summarizes existing runway
facilities.

TABLE 2-2 
RUNWAY DATA 

Dimensions 2,877 x 50 feet; Runway 34 threshold displaced 387 feet. 

Effective Gradient 0.07%

Surface Asphalt

Weight Bearing Capacity Not Published.1  12,500 pounds – Single Wheel Landing Gear (1994 ALP) 

Marking
Basic (rwy numbers, centerline stripe; displaced threshold; yellow lead-in lines 
on exit taxiways)

Lighting
Medium Intensity Runway Edge Lighting (MIRL); threshold lights;
Visual Approach Slope Indicators (VASI)  - Runways 16 & 34 

Wind Coverage 95 percent (All Weather) with a 12 mph crosswind.  Data: 1994 ALP 

1.  No runway pavement strength data published in U.S. Airport/Facility Directory

The runway is served by parallel taxiways on both sides, serving all of the airport’s landside 
development areas.  The 1990 Airport Master Plan recommended alpha-numeric taxiway
designators for the east parallel (Taxiway A) and the west parallel (Taxiway B). The exit
taxiways were designated A1-A4 and B1. Table 2-3 summarizes existing taxiway facilities.
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TABLE 2-3 
TAXIWAY DATA 

Taxiway A - East Parallel (North Section) 

Dimensions
1,200 x 30 feet with (2) 90-degree exit taxiways and (1) 45-
degree exit (turnaround loop) at Rwy 16 end 

Surface Asphalt (very good condition) 

Marking
Centerline stripe; hold lines 125’ from Rwy centerline on exit 
taxiways

Lighting/Reflectors Reflectors

Runway-Parallel Taxiway Separation 150 feet 

Taxiway A - East Parallel (South Section) 

Dimensions 1,600 x 20 feet with (2) 90-degree exit taxiways

Surface Asphalt (good condition) 

Marking
Centerline stripe; hold lines 125’ from Rwy centerline on exit 
taxiways

Lighting/Reflectors Reflectors

Runway-Parallel Taxiway Separation Varies:  215 to 235 feet 

Taxiway B - West Parallel

Dimensions 1,600 x 20 feet with (2) 90-degree exit taxiways

Surface Bituminous Surface Treatment (BST) (excellent condition) 

Marking
Centerline stripe; hold lines 125’ from Rwy centerline on exit 
taxiways

Lighting/Reflectors None

Runway-Parallel Taxiway Separation 220 feet

The east side parallel (Taxiway A) is a full-length taxiway, consisting of two sections with 
different runway separations.  The north section is 30 feet wide, extends approximately 1,200 feet
from the end of Runway 16 to the mid-field exit taxiway and is located 150 feet from runway
centerline.  The north end of Taxiway A connects with the original runway turnaround loop and
an aircraft holding area is located at the north end of the parallel taxiway.

The south section of Taxiway B is 20 feet wide and extends approximately 1,600 feet from the 
end of Runway 34 to the mid-field exit taxiway.  The taxiway has two sections joined by an “S-
curve” with runway separations of 215 feet and 235 feet.  The southern-most 700 feet of 
pavement widens up to 65 feet wide, with 12 light aircraft tiedowns located immediately adjacent 
to the west edge of the taxiway.

The west parallel (Taxiway B) serves aircraft hangars located along the southwest corner of the
airport.  Taxiway B extends 1,700 feet from the end of Runway 34 to the midfield exit taxiway.
Taxiway B is 20 feet wide with a runway separation of 220 feet.
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Aircraft hold lines are located 125 feet from runway centerline on all exit taxiways that connect 
to the runway.   Most taxiways on the airport have edge reflectors. 

Aircraft Apron 

The airport’s main apron accommodates aircraft parking, fueling, and fixed base operator (FBO) 
facilities.  The fueling area and FBO building are located at the south end of the apron.  The 
apron currently has 18 light aircraft tiedowns, configured in two single rows (tail-in) located
along the eastern and western edges of the apron, with a center taxilane.  The taxilane extends the 
length of the apron and has two connections to Taxiway A (east parallel taxiway). The markings
(tiedown positions and taxilane stripes) on the apron are in good condition. The aircraft fueling
area is located near the southern edge of apron, adjacent to Taxiway A2.  The fueling area is
configured with a single aboveground tank and cardlock dispensing system to accommodate
aircraft on the east side of the storage tank.  The grass area located behind the main apron is also 
appears to be used occasionally for aircraft storage.

A small aircraft tiedown apron is located along the western edge of Taxiway A, near the south 
end of the runway.  The area accommodates up to 12 aircraft tiedowns, although it is noted that 
these parking positions are located within the taxiway object free area. Table 2-4 summarizes
existing apron facilities at the airport.

TABLE 2-4 
AIRCRAFT APRON DATA 

Main Apron 
Approximately 632 x 120 ‘ (8,426 square yards)
18 Light Aircraft Tiedowns, Aircraft Fueling
Asphalt Concrete 

South Tiedown Apron 
(located along the western
edge of the east parallel 
taxiway)

Approximately 500 x 45’  (2,222 square yards)
12 Light aircraft tiedowns
Asphalt Concrete 

Agricultural Aircraft Facilities 

Lebanon State Airport does not currently have any designated agricultural (AG) aircraft loading
areas or associated facilities.
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Rotorcraft Facilities 

Lebanon State Airport does not currently have any designated rotorcraft parking areas or
associated facilities.  There are no locally based rotorcraft; the occasional itinerant rotorcraft park 
on the main apron or in the grass area behind the apron. 

Airfield Pavement Condition 

As part of the Oregon Aviation System Plan, the Oregon Department of Aviation manages a
program of pavement evaluation and maintenance for Oregon’s general aviation airports.  This 
evaluation provides standardized pavement condition index (PCI) ratings, pavement features and 
current conditions.  Through the use of MicroPAVER computer software, current pavement
condition ratings are entered into the system with the specifics of each pavement section. The
program is able to predict the future condition of the pavements if no action is taken (i.e. rate of 
deterioration) while also identifying the recommended measures needed to extend the useful life 
of the pavement section. 

Table 2-5 summarizes airfield pavement conditions for Lebanon State Airport based on the most
recent inspection conducted in August 2001.  In 2001, the ratings for the pavements ranged from
“excellent” to “poor.”  The northern section of Runway 16/34 was rated “excellent” and the 
southern section was rated “very good.”  The east parallel taxiway was rated “very good”
(northern section) and “good” (southern section).  The west parallel taxiway was rated 
“excellent.”  The aircraft apron was rated “very good.”  The average PCI for all airfield
pavements at the airport in 2001 was 82, which corresponds to a “very good” pavement condition
rating. It is noted that the northern section of the west parallel taxiway was constructed after the 
2001 inspection.  The next pavement inspection is scheduled for 2005.
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TABLE 2-5 
SUMMARY OF AIRFIELD PAVEMENT CONDITION 

(August 2001)

Pavement Section Design/Age PCI Rating1 Condition

Runway  16/34 
(northern
section)

2” AC (1974); 6.5” Aggregate Base (1974) 99 Excellent

Runway  16/34 
(southern
section)

1.5” AC (1974);  2” AC (unknown); 6” 
Aggregate Base (unknown)

83 (south 385’) 
85 (to mid-field taxiway)

Very Good
Very Good 

East Parallel 
Taxiway (north
section)

2” AC (1979); 8” Aggregate Base (1979) 
85 (parallel) 

89 (turnaround) 
Very Good
Very Good 

East Parallel 
Taxiway (north
holding area)

Unknown AC; Unknown Base 87 Excellent

East Parallel 
Taxiway
(midfield-south
section)

1.5” AC (1996); Triple BST (1987); Gravel 
Base (1987) 

65 Good

East Parallel 
Taxiway (south
800-foot section)

Unknown AC; Unknown Base 61 Good

West Parallel 
Taxiway (south
670-foot section)

Unknown BST; Unknown Base 96 Excellent

West Parallel 
Taxiway (mid
325-foot section)

Triple BST (1987); Gravel Base (1987) 99 Excellent

West Parallel 
Taxiway
(midfield-south
700-foot section)

Unknown BST; Unknown Base Not Rated 
Excellent/Very

Good 2

West Parallel 
Taxiway
Connectors

Unknown AC (midfield);  Unknown BST
(south); Unknown Base 

60 (south exit) 
73 (midfield exit) 

Good
Very Good 

Main Apron 2” AC (1979); 8” Aggregate Base (1979) 83 Very Good 

1. The Pavement Condition Index (PCI) scale ranges from 0 to 100, with seven general condition categories ranging from 
“failed” to “excellent.”  For additional details, see Oregon Aviation System Plan Pavement Evaluation/Maintenance
Management Program for Lebanon State Airport. 

2. Taxiway constructed after most recent inspection conducted in 2001.  Based on the limited age of the pavement, it is 
expected to be in excellent or very good condition. 
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During recent site visits, the airfield pavements were observed to be generally consistent with the
most recent formal pavement evaluations.  The runway and parallel taxiways have considerable 
cracking, although it appears that crackfilling has been performed on a regular basis.  The aircraft 
parking aprons are in fair to good condition.  As noted earlier, the northern section of the west
parallel taxiway was constructed after the 2001 inspection.

During a recent site visit, the runway and taxiway pavements appeared to be generally in good 
condition, although the southern section of Taxiway A appeared to be in fair condition, with 
visible cracking, depressions and overall weathering.  It was observed that the runway numbers
and other markings on the runways and taxiways were in good condition, but will require
periodic repainting.  The aircraft parking apron appeared to be in good or fair condition, with
minor cracking, rutting and oil spillage visible. 

LANDSIDE FACILITIES 

Hangars and Airport Buildings 

The airport currently has approximately 42 buildings, including 41 conventional hangars and the
FBO building.   The majority of aircraft hangars are used primarily for aircraft storage.  Existing 
airport buildings are summarized in Table 2-6.

TABLE 2-6 
AIRPORT BUILDINGS 

Area of Airport Existing Use

East Side (Main Apron) 

FBO Building FBO Operations 

Conventional Hangar (1) Aircraft Storage 

East Side (South Section) 

Conventional Hangars (24) Aircraft Storage 

West Side

Conventional Hangars (16) Aircraft Storage 
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Airport Lighting 

Lebanon State Airport accommodates day and night operations in visual flight rules (VFR) 
conditions. Runway 16/34 is equipped with medium intensity runway edge lighting (MIRL) and 
threshold lights.  The runway lights are in good condition and are set on a dusk-to-dawn
automatic (photocell) switch.  The taxiways on the airport do not have any lighting, although
most taxiways have edge reflectors; major exit taxiways are marked with blue light fixtures as 
part of the runway edge lighting.  Both runway ends are equipped with visual approach slope
indicators (VASI).

The airport rotating beacon is mounted on a platform southeast of the terminal apron.  The 
beacon is also set on an automatic dusk-dawn switch.  The airport has two wind cones located on 
the west side of the runway; a lighted wind cone is located south of the midfield exit taxiway and 
an unlighted wind cone is located near the end of Runway 16. Table 2-7 summarizes existing 
airport lighting at Lebanon State Airport. 

Overhead flood lighting is mounted on most hangars around the airport. Additional overhead
lighting is located near the FBO building on the main apron. 

TABLE 2-7 
AIRPORT LIGHTING 

Component Type Condition

Runway Lighting Medium Intensity Runway Edge Lighting (MIRL) Good

Runway Approach Lighting None N/A

Visual Guidance Indicators Visual Approach Slope Indicators (VASI) Rwy 16&34 Good

Taxiway Lighting or Reflectors Reflectors Good

Lighted Airfield Signage None N/A

Airport Lighting Airport Rotating Beacon Good

AIRSPACE AND NAVIGATIONAL AIDS 

Lebanon State Airport operates under visual flight rules (VFR) conditions and does not have any
ground-based electronic navigational aids.  The previous airport master plan recommended
development of nonprecision instrument approach capabilities at the airport.  This 
recommendation will be reexamined in the facility requirements analysis. Table 2-8 summarizes
existing navigational aids and related items.
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TABLE 2-8 
NAVIGATIONAL AIDS AND RELATED ITEMS

Type Facilities

Electronic Navigational Aids 

None on site.  Nearest Locations: 
   Corvallis VOR/DME (15.7 nm WSW) 115.4 MHz 
   Lewisburg NDB (15.7 nm WSW) 225 KHz 
   Eugene VOR (27.6 nm SW) 112.9 MHz 

Instrument Approaches None

Weather Observation None

Communication Common Traffic Advisory Frequency (CTAF) - 122.8 MHz 

The area surrounding the airport includes a variety of uses including residential, commercial,
industrial and agricultural.  Airport Road crosses through the runway protection zone (RPZ) for
Runway 34 and Oak Street travels through the RPZ for Runway 16. The threshold for Runway
34 is displaced 387 feet to increase obstruction clearance for vehicles and trees located within the 
approach.  The Runway 16 approach appears to be unobstructed. 

Local airport traffic pattern altitude is 1,344 feet above mean sea level (MSL), which is 
approximately 1,000 feet above ground level (AGL) with standard left traffic.

Tables 2-9 and 2-10 summarize notable obstructions, special airspace designations and IFR
routes in the vicinity of Lebanon State Airport, as identified on the Seattle Sectional Aeronautical 
Chart. Local airport operations and flight activity is not affected by the noted airspace or 
obstructions located in the vicinity of the airport. 

TABLE 2-9 
LOCAL AIRSPACE OBSTRUCTIONS/FEATURES 

(10 nautical mile radius) 

Type of Obstruction Distance From Airport

Tower 1.5 miles southwest of airport (on Peterson Butte); 1,621’  MSL 

Tower 1.0 miles north of airport; 570’ MSL 
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TABLE 2-10 
AIRSPACE/INSTRUMENT ROUTES 

Airspace Item Description Location

Low Altitude Enroute 
Airway

Victor 448 – 4,000 feet mean sea level 
minimum enroute altitude (MEA) 

1.5 nautical miles east.  Extends from 
Eugene VORTAC on the 010-degree 
radial.

Low Altitude Enroute 
Airway

Victor 536 – 4,000/6,000 feet mean sea 
level minimum enroute altitude (MEA) 

4 nautical miles south.  Connects 
Corvallis and Deschutes VORTACs on 
a 081-261 degree course. 

Low Altitude Enroute 
Airway

Victor 23 – 3,000 feet mean sea level 
minimum enroute altitude (MEA) 

5.5 nautical miles west.   Connects 
Eugene and Newberg VORTACs on a 
355-175 degree course. 

Class E Airspace
Associated with terminal instrument 
procedure (700 feet above ground level) 

2 miles northwest; associated with
Albany Airport 

AIRPORT SUPPORT FACILITIES/SERVICES 

Aircraft Fuel 

Aviation gasoline (AVGAS) is available for sale at the airport.  The airport has one double wall 
aboveground fuel storage tank for 100LL AVGAS, located near the south end of the main apron,
opposite the FBO building. The fuel storage tank is equipped with a cardlock system.   Jet fuel is 
not available for sale at the airport.

Surface Access and Vehicle Parking 

Vehicle access to the main apron and eastside hangar areas is provided by two airport access
roads that extend from Airway Road.  A vehicle parking area is located adjacent to the FBO
building and main apron.  New chain link fencing and vehicle gates were added in 2004 to 
control access to the airfield.  A west side airport access road extends from Airport Road to serve
the hangars located near the southwest corner of the airport.

Fencing

A fencing project was completed in 2004 that extended chainlink fencing along the entire eastern 
and southern edges of the airport. The northern airport property line also has chainlink fencing 
along Oak Street.  The western edge of the airport has wire fencing.
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Utilities

Lebanon State Airport is located within city limits and the east side of the airport has water, 
electric, sanitary sewer and telephone service through lines that run along Airway Road.  The 
local fire district has indicated that the lack of water service to the west side hangar area limits
fire response capabilities.  Extending fire hydrants to the west side of the airport is recommended
to provide adequate fire protection for existing and any future hangars. 

LAND USE PLANNING AND ZONING 

Lebanon State Airport is located at the western edge of the City of Lebanon in the City’s Limited
Industrial (LM) Zone.  The airport is juxtaposed between Airport Road to the south and Oak
Street to the north, and also borders narrow properties fronting on Airway Road, immediately
east of the runway.  The LM Zone does not include airports and/or aviation activities as either 
conditionally or outright permitted uses.  Recommendations for changes in existing zoning to 
conform to Oregon land use guidelines for airports will be addressed in the land use evaluation
conducted as part of the environmental review.   East of the airport (across Airway Road), some
areas are zoned City of Lebanon, Mixed Use (MU), which allows a wide range of activities,
subject to approval by the Planning Commission.  Land uses abutting Lebanon State Airport are
predominantly a mix of agricultural and limited industrial activities. A large area of residential
land use is located north of the airport, within one-half mile on the extended centerline of the 
runway.

AIRPORT SERVICE AREA 

The airport service area refers to the area surrounding an airport that is directly affected by the 
activities at that airport. Normally a 30 or 60-minute surface travel time is used to approximate
the boundaries of a service area.  The nearest public-use airports in the vicinity of Lebanon are 
located in Albany and Corvallis with surface travel times ranging from 20 to 30 minutes.  In 
addition, there are more than a dozen privately owned airports located within a 20-mile radius of
Lebanon State Airport.

Lebanon State Airport serves a variety of general aviation users within the community and in 
outlying areas.  The close proximity of airports in Albany and Corvallis creates some competition
between the airports due to overlapping service areas. However, it appears that each of the
airports play an important role in serving general aviation users, providing access to air 
transportation and supporting local economies.  When multiple airports are located within an
airport’s local service area, competition to attract aircraft and tenants can fluctuate based on
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facility and market related elements.  The availability and price of hangar space, fuel and aircraft 
services tend to be key market factors in activity within an airport’s service area.  Airfield facility
capabilities such as runway length or instrumentation are primary factors in determining the
typical user base for an airport. Table 2-12 lists the public airports in the vicinity of Lebanon 
State Airport.

TABLE 2-12 
PUBLIC USE AIRPORTS IN VICINITY 

(WITHIN 15 NAUTICAL MILES)

Airport Location
Runway

Dimension
(feet)

Surface
Lighted
Runway

?

Fuel
Available

?

Albany Municipal 8 NM northwest 3,004 x 75 Asphalt Yes Yes

Corvallis Municipal 15 NM west
5,900 x 150 

(primary rwy)
Asphalt Yes Yes
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CHAPTER THREE 
AVIATION ACTIVITY FORECASTS  

INTRODUCTION          

The purpose of this chapter is to prepare updated forecasts of aviation activity for the twenty-year 
planning period addressed in the Airport Layout Plan Update (2004-2024).  The updated 
forecasts will provide the basis for estimating future facility needs at Lebanon State Airport.  The 
scope of work for this project suggests use of the most recent Oregon Aviation System Plan 
(OASP)1 forecasts (1994-2018), with revision as required, to reflect current conditions.  FAA-
approved airport master plan2 forecasts (1990-2010) are relatively recent and will also be 
reviewed.   These forecasts, combined with the Federal Aviation Administration (FAA) Terminal 
Area Forecasts (TAF) will be compared with recent activity data to determine how closely the 
projections track with actual events.  Once the relevance of existing forecasts is determined, a 
judgment can then be made regarding their use in developing updated projections for the current 
twenty-year planning period.   

Economy 

The economy of Lebanon and Linn County has traditionally been heavily dependent on natural 
resources with wood and paper product industries being major local employers.  Other leading 
employment segments include manufacturing, agriculture, retail trade, services and government.  
The Oregon Employment Department 2002-2012 employment projections for the region that 
includes Linn, Benton and Lincoln Counties, indicates a slight increase (1.4 percent) in goods 
producing employment and a 12.7 percent increase in service producing employment.  These 
projections suggest that the economy will continue its transition with most new jobs being in 
service-related sectors. 

                                                           
1 Oregon Continuous Aviation System Plan, Volume I Inventory and Forecasts (1997, AirTech). 
2 Lebanon State Airport Master Plan 1990-2010 (W&H Pacific, July, 1994) 
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In recent years, unemployment rates within Linn County have been consistently higher than the 
statewide average, with rates ranging from 6 percent to a peak of 15 percent in 1982.  In 2003, 
Linn County’s unemployment rate peaked at 10.9 percent; the July 2004 unemployment rate was 
8.9 percent, which illustrates a seasonal component in the employment levels.3

The use of private aircraft for personal and business transportation is an important element in 
Lebanon’s economy, particularly as new businesses are attracted to the community.  With the 
nearest commercial air service available in Eugene or Portland, Lebanon State Airport 
accommodates general aviation aircraft used by local residents, businesses and visitors.  The 
airports located in Corvallis and Salem provide the facilities and services required to 
accommodate larger business aviation activity.  In its role as a community general aviation 
airport, Lebanon State provides a convenient transportation option for general aviation and 
business users operating light single-engine and multi-engine aircraft. 

Population 

Population growth within Lebanon and Linn County has been moderate in recent years and that 
trend is expected to continue in the future.  Lebanon’s population in 2003 was estimated at 
13,140, while Linn County’s population was estimated at 104,900.4

Between the 1990 and 2000 census, the population of Lebanon increased by 18.3 percent, which 
equals an average annual increase of 1.69 percent.  During the same period, Linn County 
population increased by 13 percent, which equals an average annual increase of 1.23 percent.   
Population estimates for July 2003 indicate that recent growth has slowed considerably compared 
to the previous ten-year period.  During the three years between 2000 and 2003 Lebanon’s 
average annual growth rate slowed to 0.49 percent; Linn County’s population growth slowed to 
0.59 percent per year during the same period.    

Long-term population forecasts for Linn County continue to reflect modest growth.  The Oregon 
Office of Economic Analysis projects Linn County population will increase 20 percent by 2025 
and 39 percent by 2040.  These long-term forecasts equate to average annual growth rates of 
approximately 0.90 percent.     

The modest forecasts of population growth for the community and region suggest that future 
aviation demand at Lebanon State Airport can be expected to be generally consistent with 
community growth trends.  However, for many smaller airports, the ability to attract new tenants 

                                                           
3 Oregon Employment Department Workforce Analysis (2004) 
4 Portland State University Center for Population Studies (July 1, 2003)  
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and promote growth in air traffic is often a reflection of the ability of airport management to 
maintain and improve facilities, and effectively compete for market share. 

Airport Site and Local Market Factors 

 
Lebanon State Airport is configured with very limited depth of developable lands on either side 
of the runway-taxiway system.  This narrow configuration has strongly influenced the 
development of predominantly of small and medium individual box (conventional) hangars, 
rather than the combination of T-hangars and conventional hangars commonly found at other 
general aviation airports.  While the development of individual conventional hangars does not 
appear to have been constrained significantly by the airfield configuration, the absence of space 
capable of accommodating T-hangar development has likely contributed to a shortage of “rental” 
hangar space available to prospective aircraft owners.  The availability of competitively priced 
hangar rental space is often a key factor in an airport’s ability to attract and retain based aircraft.     

In a related development, Albany Municipal Airport has added more than 50 new T-hangar 
spaces since 2000, after many years without any increase in hangar capacity.  Armed with 
renewed local political support and the airport’s first master plan update5 in twenty years, the 
amount of public and private investment at Albany Municipal has dramatically increased in the 
last few years, which has coincided with a significant increase in based aircraft.  To some degree, 
activities at Albany Municipal Airport directly affect market demand at Lebanon State.   As a 
result, Albany’s recent hangar construction would be expected to affect demand for hangar space 
at all airports within a 30- to 60-minute drive time, including Lebanon State.   

However, based on the strength of the regional market, it is reasonable to expect demand to 
periodically exceed available capacity, which would prompt new waves of hangar construction 
activity.   Each of the airports within the local service area has unique competitive advantages.  
The ability of the individual airports to respond to market demand will largely determine which 
airports have more success in attracting new aircraft.  Another factor that suggests favorable 
long-term market potential for Lebanon State is the failure to develop a regional airport in Linn 
County as a replacement for Albany and Lebanon.  In the absence of a new regional airport, local 
air service area demand will gravitate to the existing airports best able to compete for the 
business. 

                                                           
5 Albany Municipal Airport Master Plan Update (David Miller, Century West Engineering; Aron Faegre & 
Associates, 2002)  
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Although any number of changes in local market conditions could stimulate based aircraft 
numbers well beyond recent historic trends at Lebanon State, the airport’s existing site 
constraints are expected to continue being a primary factor in the airport’s ability to expand 
facilities and accommodate demand.  Extensive planning efforts have been undertaken in the past 
to improve and expand Lebanon State Airport, most of which involved recommendations to 
acquire property and make major changes to the airfield and existing surface roadways. Most of 
the recommendations of the 1990 Airport Master Plan6 were ultimately discarded by ODA when 
it became apparent that the plan, which reflected major airfield expansion, did not have sufficient 
local community support.  Considering these historical events, it does not appear reasonable to 
base future demand scenarios and airport facility planning on major expansion of the airport. 

Therefore, for purposes of this forecasting exercise, it is assumed that future aviation demand 
will be related to the capabilities/constraints of the existing site, rather than being dependent on 
an expanded site.  In the event that property acquisition is accomplished that could materially 
affect the airport’s ability to accommodate a large increase in based aircraft, such as a multiple T-
hangar development, it would then be appropriate to update the aviation activity forecasts to 
reflect actual events.   

Recent Historic Activity 

Based Aircraft  

The current number of based aircraft at Lebanon State Airport is estimated at 43.7  The 1990 
Airport Master Plan base year (1990) estimate was 42 aircraft.   Although the number of hangars 
at Lebanon has increased from 32 to 41 since the last master plan was completed, the based 
aircraft counts have not increased significantly.  This may be partly attributed to a change in 
hangar utilization (fewer hangars accommodating multiple aircraft) as new hangar space became 
available both at Lebanon and at other nearby airports (such as Albany).  Table 3-1 summarizes 
current based aircraft at Lebanon State Airport.   

 

                                                           
6 Lebanon State Airport Master Plan 1990-2010 (W&H Pacific, Finalized 1994) 
7 FAA 5010 Airport Record Form. 
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TABLE 3-1 

2004 BASED AIRCRAFT  
LEBANON STATE AIRPORT 

 

Aircraft Type 2004 (Estimate) 

Single Engine Piston 40 

Multi-Engine Piston/Turbine 3 

Helicopters, Other  0 

Total 43 

Source:  FAA 5010/TAF Data 

Aircraft Operations 

Aircraft operations estimates for Lebanon State Airport are available for seven separate years 
between 1981 and 2003, through the Oregon Department of Aviation’s automated acoustical 
(RENS) activity counting program.  In the absence of air traffic control tower records, RENS 
counts generally provide the most reliable estimates of activity for uncontrolled airports.  The 
RENS program uses a counting device that is triggered by specific noise level (aircraft engine 
noise) normally associated with an aircraft takeoff.  Four seasonal on-site data samples are 
normally collected over a twelve-month period (October to October) for use in creating 
statistically derived estimates of operations.   

Table 3-2 summarizes the RENS activity counts conducted for Lebanon State since 1981.   In the 
period since the last master plan was completed, five separate RENS counts have been 
conducted.  Four of the five counts were significantly lower (29 to 55 percent) than the 1990 base 
year air traffic estimate of 14,800 operations.  Only one count (1995) was higher (11 percent) 
than the 1990 estimate.     

 
TABLE 3-2 

SUMMARY OF ODA ACTIVITY COUNTS 
LEBANON STATE AIRPORT 

 1981 1987 1994 1995 1997 2000 2001 

Annual Operations 11,662 14,026 8,887 16,444 9,855 10,558 6,691 

Net Increase or Decrease 
Over Prior Count -- +20.3% -36.6% +85.0% -40.1% +7.1% -36.6% 

  Source:  Oregon Department of Aviation, RENS acoustical counts.  
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The most recent count (2001-2002) was the lowest count recorded by ODA over the last twenty 
years.  Although the unusually low count may have been affected by unique local conditions or 
some counting irregularities, it is known to have coincided with a sharp decline in national 
general aviation activity that was strongly influenced by the lingering effects of the “9/11” 
terrorist attacks and a lagging economy.  There is no indication the number of based aircraft at 
Lebanon declined significantly during this period, which suggests that aircraft utilization during 
the period was well below normal.  As a result, the ODA 2001 count is not considered to be 
representative of current activity or long-established historic aircraft utilization levels at Lebanon 
State. 

 

Figure 3-1 depicts the range of RENS counts since at Lebanon State since 1981.  Although there 
is considerable fluctuation between individual counts, a modest downward trend is visible within 
the range of counts.  Figure 3-2 depicts the RENS counts in relation to historic operations 
estimates from FAA TAF.  It appears that the recent TAF operations estimates generally run 
higher than recent RENS counts, which may warrant an adjustment of future TAF projections.  

Table 3-3 compares FAA based aircraft data and ODA RENS operations data, which yield an 
activity ratio, which is useful in gauging trends.  A review of activity ratios generated between 
1987 and 2001 indicates an average of 260 operations per based aircraft; another calculation that 
removes the high and low counts within the sample results in an average ratio of 248 operations 
per based aircraft.  These ratios are significantly lower than those used to project operations 
forecasts in the 1990 Airport Master Plan (352 to 430 operations per based aircraft).   Although it 
appears that the airport has occasionally generated this level of activity (as evidenced in the 1995 
count), it has not been sustained and has even declined in recent years. 

For the purposes of estimating current air traffic activity, a historic aircraft utilization level of 
250 operations per based aircraft was applied to the current estimate of 43 based aircraft, 
resulting in 10,750 aircraft operations.  This operations level is higher than the most recent ODA 
activity count, but is comparable to the airport’s historic aircraft utilization levels over the last 
twenty years.  An updated RENS count is recommended in the near future to gauge current 
activity. 
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TABLE 3-3 

SUMMARY OF HISTORICAL AVIATION ACTIVITY  
LEBANON STATE AIRPORT 

 

Year Aircraft Operations Based Aircraft Operations Per 
Based Aircraft 

Data 
Source 

1981 11,662 41 284 1,2 

1987 14,026 55 255 1,2 

1994 8,887 42 212 1,2 

1995 16,444 40 411 1,2 

1997 9,855 40 246 1,2 

2000 10,558 40 264 1,2 

2001 6,691 43 156 1,2 

7-Period Mean 11,160 43 260 - 

Data Sources/Notes: 
1. ODA RENS Aircraft Activity Counter Program 
2. FAA TAF Data (BASED AIRCRAFT) 
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FIGURE 3-1 
SUMMARY ODA ACTIVITY COUNTS  
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FIGURE 3-2 
SUMMARY OF ODA ACTIVITY COUNTS & TAF DATA  
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REVIEW OF EXISTING FORECASTS 

Existing aviation forecasts for Lebanon State Airport are summarized below and in Table 3-4.    

1990 Airport Master Plan 

The 1990 master plan forecasts assumed annual population growth within Linn County to be 
approximately 0.49 percent (1987-2008).8  Current population forecasts also reflect modest 
growth, which indicates that the broad underlying assumptions related to population growth used 
in the 1990 forecasts have not changed significantly in recent years.  

The 1990 master plan forecasts projected based aircraft to increase from 42 to 50 (+19%) by 
2010, which equals an annual average growth of 0.88 percent.  The current (2004) estimate of 43 
based aircraft is 5 aircraft below the master plan forecast for 2005, which reflects a net increase 
of only approximately 2.4 percent over the 14-year period.   

Aircraft operations were projected to increase by 45 percent, from 14,800 in 1990 to 21,500 in 
2010.  This equals an annual average growth of 1.88 percent.  The higher rate of growth for 
aircraft operations (compared to based aircraft) reflected gradually increasing (352 to 430) 
aircraft utilization ratios.  The 1990 base year operations level was comparable to the most recent 
ODA count (1987: 14,026 operations).  However, as indicated in Figure 3-3, most subsequent 
RENS counts at Lebanon State have fallen well below the 1990 master plan operations forecasts.   
The current estimate of aircraft operations noted above (10,750) is 27 percent below the 1990 
base year operations estimate and 45 percent below the 2005 forecast.   

As a result, while the master plan forecast of based aircraft remains within a reasonable margin, 
the operations forecast deviates significantly from actual activity and is no longer considered 
valid for use in projecting long-term activity. 

 

                                                           
8 Bonneville Power Authority Forecasts 

 
August 2004 3-9 Aviation Activity Forecasts 
 
 Century West Engineering — Aron Faegre & Associates — Gazeley & Associates  



   
    Lebanon State Airport 

Airport Layout Plan Report 
 

 

 

FIGURE 3-3 
REFERENCE: ODA RENS COUNTS, TAF & 1990 MASTER PLAN FORECAST 
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Oregon Aviation System Plan (OASP) 

The 1997 OASP forecasts reflect growth in based aircraft and aircraft operations that are 
relatively consistent with the 1990 master plan forecasts.  Overall, based aircraft and operations 
at Lebanon State Airport were both forecast to increase by 25 percent between 1994 and 2014, 
which equals an annual average growth of 1.15 percent.  Between 1994 and 2014, based aircraft 
were projected to increase from 39 to 49 and aircraft operations were projected to increase from 
14,720 to 18,400.  The 2000 Oregon Aviation Plan updated the 1997 forecasts by extrapolating 
previously defined growth rates out to 2018.  For 2018, based aircraft were projected to increase 
to 52, with aircraft operations increasing to 19,357. 

The OASP forecasts of based aircraft have proven to be very accurate, while the operations 
forecasts have run consistently higher than most subsequent activity counts conducted by ODA.   
The OASP forecasts also reflect higher aircraft utilization levels (376-382 operations per based 
aircraft) than are evident in the historic activity counts conducted at the airport in recent years.   

As a result, while the forecast of based aircraft provides a reliable projection that can be extended 
into the future, the operations forecast does not reflect current activity trends.  However, the 
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forecast could provide a reasonable “high” growth scenario to help gauge the sizing for potential 
facility development reserves. 

FAA Terminal Area Forecasts (TAF) 

The Federal Aviation Administration (FAA) maintains forecasts for Lebanon State Airport in the 
TAF.  The TAF projects an increase in based aircraft from 43 (2002 base year estimate) to 48 in 
2020.  This reflects an overall increase of 12 percent, which translates into an average annual 
growth rate of 0.65 percent.  The TAF projects aircraft operations to increase from 16,814 
(2002) to 19,076 in 2020.  The increase of about 13.5 percent translates into an average annual 
growth rate of 0.70 percent.  The slightly faster growth projected for aircraft operations 
compared to based aircraft is reflected in gradually increasing aircraft utilization ratios.  It 
appears that the TAF accurately reflects current based aircraft levels, although as with the other 
existing forecasts, operations projections are considerably higher than recent historic activity 
levels.  However, the TAF provides a reasonable projection of future activity for comparison 
with updated forecasts. 

The FAA’s long-term forecasts project a very conservative increase the number of aircraft in the 
U.S. general aviation fleet.  The FAA 2001-2015 TAF projects that total airport operations within 
the Northwest Mountain Region will increase 17.5 percent by 2015, which is an annual average 
increase of approximately 1.08 percent.   
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TABLE 3-4 

EXISTING AVIATION FORECASTS 
 

Source 1994/95 1999/00 2004/05 2009/10 2014/15 2018 2020 

Based Aircraft 
2004 Estimate: 43 

      
 

1990 Airport Master 
Plan (0.88% AAR) 

44 46 48 50 -- -- -- 

1997 / 2000 OASP 
(1.15% AAR) 

39 40 43 46 49 52 -- 

TAF (0.65% AAR: 
2003-2020) 

 40 43 44 46 47 48 

Aircraft Operations 
2004 Estimate: 
10,075* 

       

1990 Airport Master 
Plan (2.34% AAR) 

16,200 17,800 19,600 21,500 -- -- -- 

1997 / 2000 OASP 
(1.15% AAR) 

14,720 15,280 16,210 -- 18,400 19,357 -- 

TAF (0.70 AAR: 
2003-2020) 

26,600 16,778 17,065 17,693 18,321 18,823 19,076 

• Note: Adjacent forecast years (i.e., 1994 OASP and 1995 airport master plan) have combined in this table for convenient 
comparison; TAF data presented for earliest year of each grouping. 

•  * Estimate of 2004 aircraft operations prepared by David Miller, AICP. 
 

Updated Forecasts 

Based on the review of existing forecasts, an updated forecast of based aircraft and aircraft 
operations was developed to reflect airport development potential and the long-term growth 
expectations for the community and region.   The updated forecasts are summarized in Table 3-5.  
The FAA TAF and OASP forecasts are listed in Table 3-4 and are also included in the updated 
forecasts graphs (Figures 3-4 and 3-5). 

The updated (ALP 2004) forecast of based aircraft ranges from the current 43 aircraft to 52 in 
2024.   The net increase of 9 aircraft (+20.9%) equates to an average annual growth rate of 0.96 
percent.  A significant factor in the modest based aircraft forecasts is site development 
constraints described above and the historic changes in based aircraft levels at the airport over the 
last twenty years.   As noted earlier, any significant changes in the historic development trends at 
the airport could result in significantly higher growth.  However, based on the uncertainty 
associated with these conditions, it is recommended that adequate development reserves be 
identified on the airport or through future property acquisition, capable of accommodating at 
least a 100 to 150 percent increase of the 20-year based aircraft forecast.  
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The 2003 estimate of 10,750 operations and 43 based aircraft results in a ratio of 250 operations 
per based aircraft.  An updated forecast of aircraft operations was developed by initially applying 
this level of aircraft utilization, gradually increasing to 260 operations per based aircraft by the 
end of the 20-year planning period.  As indicated in the historic data, aircraft utilization ratios at 
Lebanon have fluctuated widely in recent years.  However, for the purposes of projecting future 
demand, this ratio appears to represent a level of activity that can be sustained through the current 
planning period as the airport develops its limited land base. 

The gradually increasing ratio reflects a balance between current and recent utilization levels and 
also reflects the airport’s ability to maintain a strong user base through the planning period.  
Aircraft operations are forecast to increase from 10,750 to 13,260 operations (+23.3%) by 2024, 
which equals an average annual increase of 1.06 percent above current levels. 

Air Traffic Distribution/Design Aircraft 

Both the 1990 master plan and 1997 OASP forecasts assumed that local operations accounted for 
60 to 62 percent of total airport activity, with itinerant operations (GA, air taxi, etc.) accounting 
for 38 to 40 percent of total operations.  Local operations include flights that begin and end at the 
airport (i.e., aircraft within the traffic pattern (touch and go), aircraft operating near the airport, 
etc.).  In the absence of significant volumes of flight training activity, local operations typically 
account for relatively low percentage of overall activity. 

The FAA TAF forecasts for Lebanon State project a lower level of local aircraft operations 
(37%).  For the purposes of updating the forecasts, the TAF split of 37/63% for local/itinerant 
operations appears to more closely reflect typical activity trends for most small general aviation 
airports and will be used in the preparing the updated forecasts. 

The 1990 master plan identified a light twin-engine aircraft (Beechcraft Baron) as representative 
of the current design aircraft.  The Beechcraft Baron is included in Airplane Design Group I and 
Approach Category B (B-I).  The B-I category also includes many light twin-engine piston 
aircraft.  By FAA definition, the “design aircraft” must have a minimum of 500 itinerant annual 
operations, which at Lebanon State, is met by a combination of locally based and itinerant 
aircraft.     

The 1990 master plan’s future design aircraft was assumed to be a twin-engine turboprop aircraft, 
such as the Beechcraft King Air, included in Airplane Design Group II and Approach Category B 
(B-II).  However, as noted earlier, the airport’s ability to upgrade to airport reference code (ARC) 
B-II was entirely dependent on a major facility expansion and reconfiguration of the runway-
taxiway system recommended in the master plan.  Since the updated forecasts of aviation activity 
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are based on the capabilities of the existing airport site, an upgrade to ARC B-II is not feasible 
under current planning assumptions.  In addition, based on the available length of the runway and 
other elements, virtually all aircraft activity is generated by aircraft weighing less than 12,500 
pounds.  Therefore, within Airplane Design Group I, it is appropriate to base airfield planning on 
the subcategory designed for “runways serving small aircraft exclusively.”  Small aircraft are 
defined as those weighing less than 12,500 pounds. 

 
TABLE 3-5 

UPDATED FORECASTS  
LEBANON STATE AIRPORT 

 

 Base Year 
2004 2009 2014 2019 2024 

2004 ALP Forecast 
(Preferred)      

Based Aircraft      

Single Engine 40 42 43 45 47 

Multi Engine Piston/Turbine 3 3 4 4 5 

Total  43 45 47 49 52 

Aircraft Operations      

Local (37%) 3,980 4,160 4,430 4,620 5,000 

Itinerant (63%) 6,770 7,090 7,555 7,875 8,520 

Total  10,750 11,250 11,985 12,495 13,520 
Average Operations per Based 
Aircraft 250 250 255 255 260 
Operations by Critical Aircraft B-I 
(piston twin – 6%)  645 675 719 750 811 
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FIGURE 3-4 
UPDATED BASED AIRCRAFT FORECAST 

 LEBANON STATE AIRPORT  

 
FIGURE 3-5 

UPDATED AIRCRAFT OPERATIONS FORECAST7 
 LEBANON STATE AIRPORT 
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CHAPTER FOUR 
AIRPORT FACILITY REQUIREMENTS

INTRODUCTION

This chapter uses the results of the inventory and forecast conducted in Chapters Two and
Three, as well as established planning criteria, to determine the airside and landside facility
requirements through the current twenty-year planning period.  Airside facilities include 
runways, taxiways, navigational aids and lighting systems.  Landside facilities include hangars,
fixed base operator (FBO) facilities, aircraft parking, aircraft fueling and automobile parking. 

The facility requirements evaluation is used to identify the adequacy or inadequacy of existing 
airport facilities and identify what new facilities may be needed during the planning period based 
on forecast demand.  Options for providing these facilities will be evaluated in Chapter Five to 
determine the most cost effective and efficient means for implementation.

1990-2010 Airport Master Plan Overview 

The 1990-2010 Airport Master Plan1 is the most recent comprehensive planning conducted for 
Lebanon State Airport.  After a lengthy planning process, the FAA-approved airport layout plan 
(ALP) drawing was completed in July 1994 (referred to as “1994 ALP” in this chapter).  As 
noted in Chapter Three, many of the recommendations contained in the master plan reflected a
strategy to significantly expand airport facilities to accommodate larger aircraft.  The major
recommendations included the following items:

¶ Realign the section of Airport Road located near the south end of Runway 16/34 to allow
runway extension; 

¶ Re-orient the runway approximately 10 degrees to a northwest-southeast alignment;
(15/33);

¶ Expand runway to 4,170 feet long by 75 feet wide; 
¶ Upgrade the airport to accommodate business turboprop aircraft (airplane design group 

II) by increasing separations between the runway, parallel taxiways, aircraft parking and 
aircraft hangars; 

1 Lebanon State Airport Master Plan 1990-2010 (W&H Pacific, Finalized 1994) 
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¶ Remove/relocate all existing hangars on the west side of the runway to accommodate
redevelopment;

¶ Locate all future landside facilities (hangars, aircraft parking, etc.) on the east side of the 
runway; and 

¶ Acquire approximately 65 acres of property along the west side of the airport and 
including additional parcels located north of Oak Street and south of Airport Road to
accommodate the reconfigured and lengthened runway and provide adequate space for
landside facility development on the east side of the runway.

However, because the master plan lacked widespread support among community leaders it was
not locally adopted or incorporated into local transportation and land use planning. Local
acceptance of the master plan was a critical (missing) step required to move forward and address
a variety of surface transportation and land use issues affecting the proposed airport
development.  Although the master plan took four years to complete, it was not ultimately
effective in providing an implementable development program.

In part due to site limitations documented at both the Lebanon and Albany airports, a study was 
conducted in 1995-96 to evaluate the feasibility of developing a new regional general aviation
airport in Linn County as a replacement for the two community airports.2  The study included 
thirteen recommended follow-up actions, many of which were focused on the need to develop a 
consensus among local stakeholders how to define and implement an effective strategy for 
general aviation in Linn County.  However, an absence of consensus among local community and 
regional governments regarding how sponsorship of a new public airport would be accomplished
resulted in the project eventually being dropped from further consideration.

By the late 1990’s, it became evident to the Oregon Department of Transportation – Aeronautics
Division (now ODA) that the previous master plan had become largely obsolete and could not
reasonably be implemented. In April 2003, most of the major expansion items depicted on the 
1994 Airport Layout Plan were removed by ODA, and a new “existing conditions” ALP drawing 
was generated.  The revised ALP drawing was not formally coordinated with the FAA. As a
result, the 1994 ALP continues to be recognized as the “officially-approved” ALP by FAA (until
completion of this ALP update).  However, on an informal basis, the experience of the last master
plan has led the FAA to conclude that the 1994 ALP no longer provides a realistic development
program for Lebanon State Airport.  This Airport Layout Plan study will evaluate the prior 
master plan recommendations and provide new direction in planning based on the capabilities of 
the existing site and established FAA airport planning and development guidelines.

2 Linn County Regional Airport Feasibility Study and Site Investigation (Bucher, Willis & Ratliff Corporation, 
July 1996) 
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The recommended facility improvements contained in the 1990 Airport Master Plan are
summarized in Table 4-1.  Although many of these recommendations are no longer valid, some
items that have not been implemented may still be valid.  These items will be revalidated, 
modified or eliminated based on the updated facility needs assessment and FAA guidelines. In
recent years, the primary focus has shifted to making minor improvements to the existing airfield
and accommodating privately funded hangar construction.

TABLE 4-1:  SUMMARY OF 1990-2010 AIRPORT MASTER PLAN
RECOMMENDED PROJECTS AND CURRENT STATUS 

Completed

Yes/No
Projects

Yes East Side Hangar Area Site Preparation (earthwork)

No Taxiway A Reconstruction 

Yes Southwest Taxiway to Midfield Connection 

Yes* Security Fencing – Phase I (* partial - east and south sides of airfield operations area)

No Runway Relocation Study/Environmental Assessment 

No Construct Agricultural Operations Area 

No Land Acquisition for New Runway (Apprx. 64 Acres) 

No Relocate Power Company (building adjacent to Oak Road)

No Security Fencing – Phase II 

No Relocate Airport Road 

No Relocate 16 Southwest Hangars

No
Construct Relocated Runway & Construct Partial Taxiway C (north and south sections of the 
new east parallel taxiway)

No Construct Remainder of Taxiway C (center section of the new east parallel taxiway)

Other Items Completed (Not Included in Master Plan CIP)

Yes New aboveground AVGAS fuel tank with cardlock 

Yes Hangar Construction (private) 

Yes Improved East-side vehicle access lanes (paving) 

By any reasonable measure, Lebanon State Airport has significant constraints on future
development within its existing land base.   Options for expanding the airport site, particularly to
accommodate landside developments (hangars, etc.), should remain available to airport
management.  If supported by local community leaders, areas of potential property acquisition
can be identified on the ALP to provide the airport manager with the flexibility necessary to
pursue specific opportunities and seek funding resources through the FAA. 

October 2004 4-3 Facility Requirements

 Century West Engineering  Aron Faegre & Associates  Gazeley & Associates



Lebanon State Airport 
Airport Layout Plan Report 

AIRPORT PLANNING OVERVIEW 

A review of the 1994 Airport Layout Plan (ALP) improvements and current FAA design 
standards identifies several changes affecting the planning criteria previously used at Lebanon
State Airport.  The 1994 ALP recommended future design standards based on Airplane Design 
Group (ADG) II and Aircraft Approach Category B (Airport Reference Code: B-II).  The future
design aircraft was identified as Beechcraft King Air, which represented a typical business
turboprop weighing less than 12,500 pounds.  The future runway (15/33) was planned as a utility
runway with nonprecision instrument approaches to Runway 15.  However, as noted earlier, the 
option of realigning and significantly expanding the runway is not considered to be feasible for 
the purposes of this ALP update.

Based on the existing site configuration, it is not feasible to protect the airspace needed to 
accommodate straight-in nonprecision instrument approaches on runway 16/34.  The location of
existing hangars and aircraft tiedowns (200 to 250 feet from runway centerline) prevents meeting
the more stringent clearing standards required under FAR Part 77 for nonprecision instrument
runways. Therefore, for airspace planning purposes, visual approach capabilities for utility
runways are recommended. This airspace configuration would also support development of a 
nonprecision instrument approach (daytime only) with visual final approach segments.

At a length of 2,877 feet, Runway 16/34 is able to accommodate slightly more than three-quarters
of the small aircraft fleet under typical conditions, as defined by the FAA’s runway length model
(see Airside Requirements section for detailed discussion regarding runway length requirements).
Considering the airport’s physical site limitations and the anticipated use of the runway
predominantly by light single- and twin-engine aircraft, the use of ADG I (small) design
standards is appropriate. ADG I (small) differs from ADG I in a few areas including object free 
area, aircraft parking line, and parallel taxiway separation dimensions.

The option of upgrading facilities to accommodate a wider range of business aircraft is
something that most small airports consider during the master planning process.  Many
turboprops and business jet aircraft are included in ADG II. The dimensional standards
associated with ADG II are generally larger than the corresponding ADG I and ADG I (small)
standards.    For purposes of comparison, a review of design standards for ADG I (small); ADG
I; and ADG II reveals the most significant design limitations associated with the site. Figures 4-
1, 4-2 and 4-3 illustrate the geometric footprint associated with the most critical design standards 
(presented in reverse order from the most demanding to the least demanding).

The feasibility of major facility expansion at Lebanon State Airport is limited by physical site 
characteristics created by public roadways bordering the airport and developable acreage.  The 
most significant design standard limitations are related to runway-parallel taxiway separation; 
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runway safety area clearances; runway object free area clearances; and aircraft parking and
building setback distances from the runway and parallel taxiways.

As noted earlier, the length of the runway cannot be significantly increased without relocating 
Airport Road. However, even if the roadway issue is resolved, the close proximity of existing 
hangars and aircraft parking to the runway-taxiway system prevents the lateral expansion 
(increased parallel taxiway separations, etc.) required to upgrade beyond ADG I (small) without 
significant relocation of existing tenants.

A comparison of the existing airport site’s ability to meet specific ADG I (small), ADG I and
ADG II design standards is also provided in Table 4-5, later in the chapter.
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LAND UTILIZATION 

The current Exhibit “A” Property Plan3 indicates that the airport land area consists of 
approximately 76.5 acres owned in fee simple.  The acreage includes the airside area (runway-
taxiway system protected areas, etc.), the east landside area (aircraft storage and support
facilities), a narrow west landside development area, and land located south of the Airport Road.
Table 4-2 summarizes airport land uses based on the existing airfield configuration.

TABLE 4-2: 
AIRPORT LAND USE CONFIGURATION 

LEBANON STATE AIRPORT 

Existing Land Use Acreage
Percentage of 
Total Airport 

Property

Airside (Developed or Undeveloped) 
Runway, Parallel Taxiways, Runway Protection Zones, Object Free Area, 
Runway Safety Area, Obstacle Free Zone, Primary Surface. 

38 50%

East Landside (Developed or Undeveloped) 
Aircraft Apron, Hangars, Vehicle Parking, Access Roads, Undeveloped Land. 

12 16%

West Landside(Developed or Undeveloped) 
Aircraft hangars and open space along west property line. 

8 10%

South Parcel (area south of Airport Road) 
Runway Protection Zone (Rwy 34); Open Space reserved for future aviation-
related development. 

18 24%

Total 761 100%

1. Rounded from 76.50 acres, Exhibit “A” drawing (signed 4/73)

The airside area of the airport accounts for half of the airport’s total land base (65% of the
developed airfield area) and is limited both lengthwise (by public roads) and laterally (by
adjacent landside development and the east and west boundaries of the airport). The southern
parcel of airport land located south of Airport Road represents one-quarter of the airport land
base, but is physically disconnected from the main portion of the airfield by the roadway.
Although not currently accessible for aircraft-related development, the southern parcel provides 
valuable protection for the Runway 34 approach and the RPZ for Runway 34. The east landside
area accommodates the majority of hangar, parking and aircraft support functions.  This area has 
a small amount of developable land located along the east parallel taxiway and behind the aircraft

3 Exhibit “A” Property Plan – Oregon State Aeronautics Division (approved 4/73)

October 2004 4-9 Facility Requirements

 Century West Engineering  Aron Faegre & Associates  Gazeley & Associates



Lebanon State Airport 
Airport Layout Plan Report 

apron.  The west landside area is a narrow strip of land that accommodates small conventional 
hangars; the northern portion of this area is currently undeveloped. 

In its current configuration, the runway and most required clear areas associated with the airside
facilities are contained within airport property.  The runway protection zone (RPZ) for Runway
34 is crossed by Airport Road, but is otherwise contained within airport property boundaries; the 
RPZ for Runway 16 extends beyond airport property and is crossed by Oak Street. The Exhibit
“A” drawing depicts avigation easements for both ends of the runway that are intended to protect 
the approach surfaces and approach transitional surfaces.  Airport management should 
periodically review all avigation easements to ensure that they remain in force. 

Although the undeveloped landside areas are limited at Lebanon State Airport, the airport 
appears to have adequate land to accommodate the modest forecast demand for hangars, aircraft 
parking and associated facilities contained in Chapter Three.  However, if construction of hangars
accelerates significantly beyond historic trends and 20-year forecast demand, the landside area 
will quickly reach capacity.   In addition, the narrow configuration of the airport limits the size or
type of hangars that can be constructed within the existing landside areas.  With local community
support, it may be possible to pursue future property acquisition to expand landside capacity.
However, without additional development area, it is evident that Lebanon State Airport will
eventually exhaust its landside capacity.

AIRSPACE

The airspace surfaces depicted on the 1994 Airspace Plan4 were based on utility runways and 
nonprecision approaches for the new runway (15/33).  As noted earlier, the previously
recommended runway configuration was removed from an ODA internal update of the airport 
layout plan in 2003. 

Based on the limitations of the airport site and the activity forecasts prepared in Chapter Three, it 
is recommended that airspace planning for Runway 16/34 be based on standards for utility
runways with visual approaches.  Visual approaches could also accommodate daytime
nonprecision instrument approaches with circling minima.

A large area of terrain penetration was depicted on the 1994 plan in the conical surface southwest 
of the runway (Peterson Butte).  Terrain penetration and other close-in obstructions will be
reevaluated during the update of the airspace plan drawing.

4 Lebanon State Airport – Airport Airspace Plan, W&H Pacific (7/94) 
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The airspace features described in Chapter Two (IFR airways, military training routes, etc.) do
not affect local airport operation.  The airspace structure surrounding Lebanon State Airport is
uncomplicated and is not expected to constrain future airport development or operation.

INSTRUMENT APPROACH CAPABILITIES 

Lebanon State Airport does not currently have a published instrument approach procedure (IAP).
Recent changes in FAA standards for establishing instrument approaches at small (utility)
airports now require that straight-in approach procedures be developed in order to obtain
authorization for nighttime use.  With the existing “utility-visual” airspace surfaces, a daytime-
only nonprecision instrument approach (circling procedure) could be developed at Lebanon State. 

Upgrading the airspace to accommodate a straight-in approach to Runway 16/34 would require 
significant changes in the airfield development configuration and airspace. These changes would
include a requirement to double the width of the runway primary surface (clear area surrounding
the runway) to 500 feet.  The primary surface must be kept free of obstructions (including parked 
aircraft).  At Lebanon, a portion of the aircraft parking area is located within 200 feet of runway
centerline.  In order to accommodate a wider primary surface, no aircraft parking would be
permitted within at least 250 feet of the runway centerline. In addition to the wider primary
surface, the need to maintain an unobstructed 7:1 transitional surface slope that extends from the
(relocated) outer edge of the primary surface would also affect potential locations for building
heights and aircraft parking.

Similar to the earlier discussion evaluating the feasibility of upgrading beyond ADG I (small)
design standards, an upgrade to non-precision instrument capabilities would significantly impact
existing facilities on the airfield.  The existing building restriction lines (BRL) vary from
approximately 225 to 260 feet from runway centerline.  Based on the existing utility-visual
airspace surface dimensions, a building height of approximately 14 feet (above runway elevation)
can be accommodated at the 225-foot BRL without penetrating the transitional surface; the 
clearance height increases to approximately 19 feet at the 260-foot BRL.  If the airspace surfaces 
were upgraded to nonprecision instrument, future building heights would be severely limited to
avoid penetrating the transitional surface that extends outward from the runway.  Existing 
structures penetrating protected airspace would be required to install obstruction lighting, or in 
extreme cases, be removed or relocated.

Aircraft parking positions would also need to be relocated to avoid penetrating the expanded
airspace surfaces. With an average tail height of 8 feet, the aircraft parking line (APL) would be 
located approximately 306 feet from runway centerline.  However, the majority of the main
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apron is located too close to the runway to meet that setback. It would be necessary to develop
new apron areas with increased runway separation in order to comply with a 306-foot APL.

Based on the potential impacts on existing landside development areas and overall airport land
utilization, it is recommended that Runway 16/34 and the associated airspace surfaces continue to 
be planned based on visual approaches.  Development of a daytime-only nonprecision instrument
approach can be accommodated with in the existing airfield development and airspace
configuration.   A detailed airspace (TERPS) assessment would need to be conducted by the FAA
to determine the overall feasibility of establishing an approach and the approach and visibility
minimums that could be obtained.

AIRPORT DESIGN STANDARDS 

The selection of the appropriate design standards for the development of airfield facilities is 
based primarily upon the characteristics of the aircraft that are expected to use the airport. The
most critical characteristics are the approach speed and wingspan of the design aircraft 
anticipated for the airport.  The design aircraft is defined as the most demanding aircraft type
operating at the airport with a minimum of 500 annual itinerant operations (takeoffs and 
landings).

Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5300-13, Airport Design,
serves as the primary reference in planning airfield facilities. FAR Part 77, Objects Affecting 
Navigable Airspace, defines airport imaginary surfaces, which are established to protect the 
airspace immediately surrounding a runway.  The airspace and ground areas surrounding a
runway should be free of obstructions (i.e., structures, parked aircraft, terrain, trees, etc.) to the
greatest extent possible.

FAA Advisory Circular 150/5300-13 groups aircraft into five categories based upon their
approach speed.  Categories A and B include small propeller aircraft, some smaller business jet 
aircraft, and some larger aircraft with approach speeds of less than 121 knots.  Categories C, D, 
and E consist of the remaining business jets as well as larger jet and propeller aircraft generally
associated with commercial and military use; these aircraft have approach speeds of 121 knots or 
more.  The advisory circular also establishes six aircraft design groups, based on the physical size 
(wingspan) of the aircraft. The categories range from Airplane Design Group (ADG) I, for 
aircraft with wingspans of less than 49 feet, to ADG VI for the largest commercial and military
aircraft.  ADG I is further divided into two subcategories: runways serving “small airplanes 
exclusively” and runways serving aircraft weighing more than 12,500 pounds. Aircraft with a
maximum gross takeoff weight of less than 12,500 pounds are classified as “small aircraft” by
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the Federal Aviation Administration.  As noted earlier, aircraft activity at Lebanon State Airport
consists predominantly of small aircraft.  A summary of typical aircraft and their respective 
design categories is presented in Table 4-3.

TABLE 4-3: 
TYPICAL AIRCRAFT & DESIGN CATEGORIES 

Aircraft
Airplane Design 

Group
Aircraft Approach 

Category
Maximum Gross 

Takeoff Weight (Lbs) 

Piper PA-28/32 Cherokee A I 2,550

Cessna 182 A I 2,950

Lancair Columbia 300 A I 3,400

Cessna 206 A I 3,600

Beechcraft Bonanza A36 A I 3,650

Cessna 210 A I 3,850

Beechcraft Baron 55 A I 5,300

Socata/Aerospatiale TBM 700 A I 6,579

Piper Aerostar 602P B I 6,000

Cessna P337 Skymaster B I 4,630

Cessna 402 B I 6,300

Cessna 421 B I 7,450

Cessna Citation CJ1 (CE525) B I 10,600

Beechcraft 99 Airliner B I 11,300

Beechcraft Super King Air 200 B II 12,500

Piper Malibu A II 4,300

Cessna Caravan 1 A II 8,000

Pilatus PC-12 A II 9,920

Cessna Citation CJ2 (CE525A) B II 12,375

Cessna Citation Bravo (CE550) B II 14,800

Dassault Falcon 20 B II 28,660

Learjet 60 C I 23,100

Canadair Challenger C II 45,100

Gulfstream III C II 69,700

Source: FAA Advisory Circular (AC) 150/5300-13 (change 7); Jane’s Aircraft Guide; aircraft manufacturer data.

The airport currently accommodates predominately Approach Category A or B and Airplane 
Design Group I aircraft weighing less than 12,500 pounds.  The 1990 Airport Master Plan5

recommendation that facilities at Lebanon State Airport be planned based on Aircraft Approach

5 1990-2010 Airport Master Plan Report for Lebanon State Airport (W&H Pacific, July 1994). 

October 2004 4-13 Facility Requirements

 Century West Engineering  Aron Faegre & Associates  Gazeley & Associates



Lebanon State Airport 
Airport Layout Plan Report 

Category B and Airplane Design Group II (B-II) is not considered feasible due to several site-
specific conditions.

Based on a review of air traffic, site considerations and the outcome of prior planning
recommendations, it is recommended that the current airport reference code (ARC) B-I (small
aircraft exclusively) be maintained as the appropriate long-term planning criteria for Lebanon 
State Airport.  The use of design standards based on Aircraft Approach Category B and 
Airplane Design Group I (small aircraft exclusively) is recommended for Runway 16/34 
(Airport Reference Code - ARC B-I (small)). Under FAR Part 77, “utility” airspace surfaces 
are consistent for runways designed to accommodate with ADG I aircraft.

Airfield design standards for ADG I (small) are summarized in Table 4-4; ADG I and ADG II 
design standards are also summarized for comparison.  A summary of Lebanon State Airport’s
current and potential compliance with the various levels of design standards is presented in Table
4-5.   As indicated in the table, most existing facilities meet ADG I (small) design standards, but
do not meet ADG I or ADG II standards for Approach Category A and B aircraft. 
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TABLE 4-4: AIRPORT DESIGN STANDARDS SUMMARY
(DIMENSIONS IN FEET) 

Standard Runway 16/34
Existing Conditions

ADG I1
(small aircraft 
exclusively)

ADG I2
A&B Aircraft

ADG II3
A&B Aircraft

Runway Length 2,877 3,060/3,6504 3,060/3,6504 3,650/5,3305

Runway Width 50 60 60 75

Runway Shoulder Width 10 10 10 10

Runway Safety Area Width 120 120 120 150

Runway Safety Area Length (Beyond Rwy End) < 120 S/240 N6 240 240 300

Obstacle-Free Zone Width 250 250 400 400

Object Free Area Width 250 250 400 500

Object Free Area Length (Beyond Rwy End) < 120 S/240 N6 240 240 300

Primary Surface Width 250 250 500 500

Primary Surface Length (Beyond Rwy End) < 120 S /200 N6 200 200 200

Runway Protection Zone Length 1,000 1,000 1,000 1,000

Runway Protection Zone Inner Width 250 250 500 500

Runway Protection Zone Outer Width 450 450 700 700

Runway Centerline to: 
  Parallel Taxiway/Taxilane Centerline 
  Aircraft Parking Area7

  Aircraft Parking Area8

  Building Restriction Line9

  Taxiway Width 
  Taxiway Shoulder Width 
  Taxiway Safety Area Width
  Taxiway Object Free Area Width 
  Taxiway Centerline to Fixed/Movable Object 
  Taxilane Object Free Area Width 
  Taxilane Centerline to Fixed/Movable Object 

150-220
195
195

225-260
20-30

10
49
89

44.5+
79+

39.5+

150
125

194.5
251
25
10
49
89

44.5
79

39.5

225
200
320
376
25
10
49
89

44.5
79

39.5

240
250
320
376
35
10
79

131
65.5
115
39.5

1. Utility (visual) runways (Per FAR Part 77); all other dimensions reflect visual runways and runways with not lower than 3/4-statute mile 
approach visibility minimums (per AC 150/5300-13, Change 7).  RPZ dimensions based on visual and not lower than 1-mile approach
visibility minimums. 

2. Utility (nonprecision) runways (Per FAR Part 77); all other dimensions reflect visual runways and runways with not lower than 3/4-statute 
mile approach visibility minimums (per AC 150/5300-13, Change 7). RPZ dimensions based on visual and not lower than 1-mile approach
visibility minimums. 

3. Larger than Utility (nonprecision instrument) runways (Per FAR Part 77); all other dimensions reflect visual runways and runways with not
lower than 3/4-statute mile approach visibility minimums (per AC 150/5300-13, Change 7).  RPZ dimensions based on visual and not lower
than 1-mile approach visibility minimums. 

4. Runway length required to accommodate 95 and 100 percent of General Aviation Fleet 12,500 pounds or less.  81 degrees F, 3-foot
change in runway centerline elevation.

5. Runway length required to accommodate 100 percent of General Aviation Fleet 12,500 pounds or less and 75 percent large airplane fleet 
(60,000 pounds or less) at 60 percent useful load.  81 degrees F, 3-foot change in runway centerline elevation.

6. Nonstandard dimension at south end of the runway (Airport Road, fence)
7. FAA minimum standard with no parallel taxiway.
8. Distance required for standard parallel taxiway OFA clearance and distance required to clear 10-foot aircraft tail height in transitional 

surface.
9. Distance to protect standard parallel taxiway object free area and accommodate an 18-foot structure (at the BRL) without penetrating the 

7:1 Transitional Surface.
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TABLE 4-5: RUNWAY 16/34
CONFORMANCE WITH FAA DESIGN STANDARDS 

Item Airplane Design Group I 
(Small Aircraft Exclusively)

Airplane Design Group I 

A & B Aircraft 

Airplane Design Group II

A & B Aircraft

Runway Safety Area No1 No1 No1

Runway Object Free Area No1 No1 No1

Runway Obstacle Free Zone No1 No1 No1

Taxiway Safety Area Yes No2 No2

Taxiway Object Free Area No10 No2 No2

Building Restriction Line – East Yes No3 No3

Building Restriction Line – West Yes No3 No3

Aircraft Parking Line – East Yes No3 No3

Runway Protection Zones No4 No4 No4

Runway-Parallel Taxiway Separation Yes No No

Runway Width No No No

Runway Length No5 No6 No7

Taxiway Width (Parallel) No8 No8 No9

Notes:

1. Airport Road and fence (Rwy 34 end) 

2. Inadequate space to meet standard runway-parallel taxiway clearances and parallel taxiway-building clearances. 

3. Inadequate space to meet standard parallel taxiway clearances and protect nonprecision instrument airspace 

surfaces.

4. Roads located in Runway 16 and 34 protection zones. 

5. Per FAA Runway Length Model:  Existing runway length is than the FAA-recommended length required to 

accommodate 95% of small aircraft fleet.

6. Per FAA Runway Length Model:  Existing runway length is less than the FAA-recommended length required to 

accommodate 100% of small aircraft fleet.

7. Per FAA Runway Length Model:  Existing runway length is less than the FAA-recommended length required to 

accommodate 75% of large aircraft weighing less than 60,000# at 60% useful load. 

8. Taxiway widths vary from 20 to 30 feet. 

9. All taxiway widths less than ADG II standard (35 feet). 

10. Light aircraft tiedowns located on west edge of east parallel taxiway (south section) located within Taxiway OFA 
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Airport Design Standards Note:

The airport planning criteria recommended for Runway 16/34 at Lebanon State Airport are based on 
the following assumptions: 

Visual runways and runways with not lower than ¾ statute mile visibility minimums.  Runway 
protection zones (RPZ) are based on a visibility standard of “visual and not lower than 1-
mile” for runways expected to serve small aircraft exclusively.  All references to the 
“standards” are based on these approach visibility assumptions, unless otherwise noted. (Per
FAA Advisory Circular 150/5300-13, change 7).  Airport Design Standards are based on 
Airport Reference Code (ARC) B-I (small). The ultimate FAR Part 77 airspace planning 
criteria is based on “utility” runways with visual approaches. 

RUNWAY SAFETY AREA (RSA) 

The FAA defines runway safety area (RSA) as “A defined surface surrounding the runway
prepared or suitable for reducing the risk of damage to airplanes in the event of an undershoot,
overshoot, or excursion from the runway.”  Runway safety areas are most commonly used by
aircraft that inadvertently leave (or miss) the runway environment during landing or takeoff.

By FAA design standard, the RSA “shall be: 

(1) cleared and graded and have no potentially hazardous ruts, humps, depressions, or other
surface variations; 

(2)  drained by grading or storm sewers to prevent water accumulation; 

(3) capable, under dry conditions, of supporting snow removal equipment, aircraft rescue and
firefighting equipment, and the occasional passage of aircraft without causing structural damage 
to the aircraft; and

(4)  free of objects, except for objects that need to be located in the runway safety area because 
of their function.  Objects higher than 3 inches above grade should be constructed on low impact
resistant supports (frangible mounted structures) of the lowest practical height with the frangible
point no higher than 3 inches.  Other objects such as manholes, should be constructed at grade. 
In no case should their height exceed 3 inches.” 
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The recommended transverse grade for the lateral RSA ranges between 1½ and 5 percent from
runway shoulder edges.  The recommended longitudinal grade for the first 200 feet of extended
RSA beyond the runway end is 0 to 3 percent.  The remainder of the RSA must remain below the
runway approach surface slope.  The maximum negative grade is 5 percent.  Limits on
longitudinal grade changes are plus or minus 2 percent per 100 feet within the RSA. The airport
sponsor should regularly clear the RSA of brush or other debris and periodically grade and
compact the RSA to maintain FAA standards.

The RSA along the sides and beyond the ends of Runway 16/34 appears to be cleared, graded 
and free of physical obstructions.  However, the extended safety area located beyond the end of
Runway 34 (south end of the runway) extends approximately 120 feet before reaching a fence,
(and Airport Road), well short of the ADG I standard of 240 feet beyond the runway end.  The 
threshold for Runway 34 has been displaced 384 feet to improve obstruction clearance for 
landing aircraft.

However, FAA design standards do not consider threshold displacement to be an adequate 
measure to address deficient RSA beyond runway ends.  Although a displaced threshold provides 
additional clear area in front of the “runway” for an aircraft that may land short, it does not
address the RSA deficiency for aircraft departing from the opposite end of runway, since the 
entire length of pavement is available for “takeoff.”  A relocated threshold establishes the end of 
useable runway at a point where standard RSA is provided beyond the runway end(s).

To meet the ADG I standard for RSA, the south end of Runway 16/34 would need to be relocated 
approximately 120 feet; the existing displaced threshold would not be affected. The southern 120
feet of runway pavement would be converted to taxiway with appropriate taxiway markings and 
lighting.  The pavement between the current runway end and the relocated end would not be
available for aircraft operations, which reduces the useable runway length. Options for adding a
small amount of runway length at the north end may be feasible to compensate for the loss of
useable runway and should be considered in the alternatives analysis.  Improving the area within 
the RSA boundaries is recommended whenever possible to preserve existing runway lengths.
However, when RSA improvements are planned beyond the current year, the FAA typically
requires airport sponsors to relocate the thresholds/runway end until the deficiency is corrected. 

Any future lighting (such as PAPI) located within the RSA will also need to meet the FAA 
frangibility standard. 

RUNWAY OBJECT FREE AREA (OFA) 

Runway object free areas (OFA) are two dimensional surfaces intended to be clear of ground
objects that protrude above the runway safety area edge elevation.  Obstructions within the OFA 
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may interfere with aircraft flight in the immediate vicinity of the runway. The FAA defines the
OFA clearing standard: 

“The OFA clearing standard requires clearing the OFA of above ground objects protruding 
above the runway safety area edge elevation. Except where precluded by other clearing
standards, it is acceptable to place objects that need to be located in the OFA for air navigation
or aircraft ground maneuvering purposes and to taxi and hold aircraft in the OFA. Objects non-
essential for air navigation or aircraft ground maneuvering purposes are not to be placed in the 
OFA.  This includes parked airplanes and agricultural operations.”

The OFA along the sides and beyond the ends of Runway 16/34 appears to be free of 
obstructions, with the exception of the south end, which is limited by the airport fence and 
Airport Road.  The measures described to address runway safety area deficiencies will also allow
the ADG I OFA standard to be met.

All aircraft parking positions are located outside the runway OFA, although the row of light 
aircraft tiedowns located along the west edge of the east parallel taxiway (south end) are located 
within the taxiway OFA.  Airport management should periodically inspect the OFA and remove
any objects that protrude into the OFA, particularly brush or trees.

OBSTACLE FREE ZONE (OFZ) 

The OFZ is a plane of clear airspace extending upward to a height of 150 feet above runway
elevation, which coincides with the FAR Part 77 horizontal surface elevation.  The FAA defines 
the following clearing standard for the OFZ: 

“The OFZ clearing standard precludes taxiing and parked airplanes and object penetrations, 
except for frangible visual NAVAIDs that need to located in the OFZ because of their function.”

The OFZ may include the Runway OFZ, the Inner-approach OFZ (for runways with approach
lighting systems), and the Inner-transitional OFZ (for runways with lower than ¾-statute mile
approach visibility minimums.  For Lebanon State Airport, only the Runway OFZ is required
based on runway configuration and planned approach capabilities.  The FAA defines the Runway
OFZ as: 

“The runway OFZ is a defined volume of airspace centered above the runway centerline. The
runway OFZ is the airspace above a surface whose elevation at any point is the same as the
elevation of the nearest point on the runway centerline. The runway OFZ extends 200 feet beyond 
each end of the runway.”
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The standard OFZ for runways serving small aircraft is 250 feet wide.  This dimension
corresponds with the visual approaches for the existing runway and would accommodate non-
precision instrument approaches (not lower than ¾ mile approach visibility minimums).

The OFZ for Runway 16/34 appears to be free of physical obstructions and meets the small
aircraft dimensional standards, with the exception of the south end, which is limited by the 
airport fence and Airport Road.  The measures described to address runway safety area
deficiencies will also allow the OFZ standard to be met.  The exit taxiways connecting to the
runway have aircraft hold lines located 125 feet from runway centerline, which marks the outer 
edge of the existing OFZ boundary.  The holding areas located at the ends of the runway (on the
east parallel taxiway) have adequate space to allow aircraft to remain clear of the OFZ.

TAXIWAY/TAXILANE SAFETY AREA 

The taxiways at Lebanon State Airport include a full-length parallel taxiway (east side), a partial-
length parallel taxiway (west side) and several access taxiways.  The taxiways and taxilanes vary
in width (20 to 30 feet) but appear to meet the dimensional standard for ADG I safety areas. 
Airport management should regularly inspect safety areas to ensure that they are maintained to
FAA standards.  Safety areas should be regularly cleared of brush or other debris and periodically
graded and compacted.

TAXIWAY/TAXILANE OBJECT FREE AREA 

The ADG I taxiway OFA width is 89 feet. The existing building restriction lines ensure that a 
clear taxiway OFA is maintained to avoid conflicts with buildings.  The main apron parking and
fueling areas are also located outside taxiway OFA.

As noted earlier, a row of light aircraft tiedowns located along the west edge of the east parallel 
taxiway (south end) is located within the taxiway OFA. The 1994 ALP identified these tiedowns 
“to be removed.”  It appears that these tiedowns are not regularly used.  In the event that airport
management wished to maintain the tiedowns for occasional use (overflow parking at events, 
etc.), the south section of parallel taxiway would need to be temporally closed to accommodate
aircraft parking during those periods in order to meet FAA taxiway clearance standards.  Airport 
management should periodically inspect the taxiway OFA and remove any objects that protrude
into the OFA, particularly brush or trees, and above-ground tiedown anchors such as old tires.

Based on the recommended ADG I (small) standards, parked aircraft located along
existing/planned taxiways should have a minimum setback (aircraft parking line) of at least 44.5
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feet, which corresponds to the outer edge of the ADG I taxiway OFA (39.5 feet for the taxilane 
OFA).

BUILDING RESTRICTION LINE (BRL)

The 1994 Airport Layout Plan (ALP) depicts a 260-foot east BRL that extends from the south 
end of the aircraft apron to end of the parallel taxiway. The northern section of the east BRL
extends from the north end of the aircraft apron to the end north airport boundary and is located
230 feet from runway centerline.  The west BRL also varies in location (265 feet for the south
section and 230 feet for the north section).

The nearest BRL (230 feet) will accommodate a 15-foot high building without penetrating the 
utility/visual runway transitional surface and is clear of the ADG I (small) taxiway object free 
area.    A 265-foot BRL will accommodate a 20-foot high building.   The existing BRL locations
reflect the limited depth of landside development areas on the airport and provide reasonable
protection of airfield operations. 

RUNWAY PROTECTION ZONES (RPZ) 

The FAA provides the following definition for runway protection zones (RPZ): 

“The RPZ’s function is to enhance the protection of people and property on the ground. This is
achieved through airport owner control over RPZs.  Such control includes clearing RPZ areas
(and maintaining them clear) of incompatible objects and activities. Control is preferably
exercised through the acquisition of property interest in the RPZ.  The RPZ is trapezoidal in 
shape and centered about the extended runway centerline.  The RPZ begins 200 feet beyond the
end of the area useable for takeoff or landing.”

According to FAA planning guidelines “the RPZ dimension for a particular runway end is a
function of the type of aircraft and approach visibility minimum associated with that runway
end.”

The RPZ dimensions recommended for Runways 16 and 34 are based on “small aircraft
exclusively” with approach visibility minimums “visual and not lower than 1-mile.”  Under the 
FAA’s airport planning guidelines a “small airplane” is defined as “an airplane of 12,500 pounds
or less maximum certificated takeoff weight.”  Under FAR Part 77, utility runways are 
“constructed for and intended to be used by propeller driven aircraft of 12,500 pounds maximum
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gross weight and less.”  As noted above, RPZs with buildings, roadways, or other items do not 
fully comply with FAA standards.

A review of recent aerial photography for Lebanon State Airport identified roadways within both
RPZs for Runway 16/34.  Runway 34 has a 384-foot displaced threshold to improve obstruction 
clearance for landing aircraft over vehicles traveling on Airport Road.  A runway end with a 
displaced threshold requires both an arrival RPZ (corresponding to the displaced threshold) and a
departure RPZ (beginning 200 feet beyond the runway end).

As noted earlier, the nonstandard runway safety area provided beyond the end of Runway 34 will
require a change in runway configuration (or relocation of the road) to meet FAA standards. It
appears that the most feasible option available to airport management to meet the FAA standards 
will be to relocate the runway end approximately 120 feet to compensate for deficient safety area.
Based on this runway reconfiguration, the future departure RPZ for Runway 34 will be relocated 
to correspond with the relocated runway end (end of useable pavement).

Oak Street crosses through the RPZ for Runway 16, although since the vehicles traveling on the 
roadway do not penetrate the approach surface, no displaced threshold is required. 

It is recognized that realigning major surface roads routes located within the RPZs may not be 
highly feasible but should be strongly considered.  However, where possible, the City/County
should discourage development within the RPZs (particularly structures) that is inconsistent with 
FAA standards. 

AIRCRAFT PARKING LINE (APL) 

The outer row of aircraft parking positions is located approximately 195 feet from runway
centerline, which corresponds to the edge of the taxiway object free area for that section of
parallel taxiway.

Parking locations for larger aircraft should be adjusted accordingly from the APL based on the 
typical tail height.  For example an aircraft with a 15-foot tail height would need to be parked
approximately 230 feet from the runway centerline to avoid penetrating the transitional surface. 

RUNWAY-PARALLEL TAXIWAY SEPARATION 

Runway 16/34 is served by east and west parallel taxiways with separations varying from 150
feet (east taxiway-north section) to 220 feet (west taxiway).  All existing parallel taxiway
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sections meet the ADG I (small aircraft exclusively) runway separation design standard of 150 
feet.

FAR PART 77 SURFACES 

Airspace planning for U.S. airports is defined by Federal Air Regulations (FAR) Part 77 – 
Objects Affecting Navigable Airspace.  FAR Part 77 defines imaginary surfaces (airspace) to be
protected surrounding airports. Figure 4-4 on the following page illustrates plan and isometric
views of the Part 77 surfaces. 

The 1994 Airport Airspace Plan6 depicted airspace surfaces that were consistent with
nonprecision instrument approach capabilities and utility runways based on the ultimate runway
length/reconfiguration.  As noted earlier, based on the limitations of the existing airfield site, it is
recommended that airspace planning be based on visual approaches for the existing runway.
Table 4-6 summarizes FAR Part 77 standards with the corresponding runway type and approach
capability.

6 Lebanon State Airport Master Plan; Airport Airspace Plan (Drawing 2), W&H Pacific (July, 1994) 
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TABLE 4-6:  FAR PART 77 AIRSPACE SURFACES 
LEBANON STATE AIRPORT 

Item
Utility

(visual)1

Width of Primary Surface 250 feet

Radius of Horizontal Surface 5,000 feet 

Approach Surface Width at End 1,250 feet 

Approach Surface Length 5,000 feet

Approach Slope 20:1

Notes:
1. Utility runways are designed for aircraft weighing 12,500 pounds or less.

APPROACH SURFACES 

Runway approach surfaces extend outward and upward from each end of the primary surface,
along the extended runway centerline.  As noted earlier, the dimensions and slope of approach 
surfaces are determined by the type of aircraft intended to use the runway and most demanding
approach planned for the runway.

The standard FAR Part 77 20:1 approach surface for Runway 34 is obstructed by vehicles 
traveling on Airport Road and the airport fence located on the north side of the road. The 384-
foot displaced threshold established for Runway 34 appears to provide adequate obstruction 
clearance for landing aircraft.  Oak Street is located approximately 520 feet from the end of 
Runway 16; vehicles traveling the roadway remain below the standard 20:1 visual approach 
surface.  No terrain penetrations appear to exist within the runway approach surfaces.

The status of obstructions will be reviewed as part of the airspace drawing update. 

PRIMARY SURFACE 

The primary surface is a rectangular plane of airspace, which rests on the runway (at centerline 
elevation) and extends 200 feet beyond the runway end. The primary surface should be free of
any penetrations, except items with locations fixed by function (i.e., VASI, runway or taxiway
edge lights, etc.). The primary surface end connects to the inner portion of the runway approach 
surface.

The recommended primary surface for Runway 16/34 is based on utility/visual runway standards 
(250 feet wide).  It appears that the primary surface is generally free of obstructions, with the

October 2004 4-25 Facility Requirements

 Century West Engineering  Aron Faegre & Associates  Gazeley & Associates



Lebanon State Airport 
Airport Layout Plan Report 

exception the southern end, which is limited by Airport Road. The relocation of the runway end
to meet runway safety area standards will also allow a standard primary surface that extends 200 
feet beyond the runway end.

TRANSITIONAL SURFACE 

The transitional surface is located at the outer edge of the primary surface, represented by a plane
of airspace that rises perpendicularly at a slope of 7 to 1, until reaching an elevation 150 feet
above runway elevation.  This surface should be free of obstructions (i.e., parked aircraft, 
structures, trees, etc.).

The setbacks established for aircraft parking and hangar development are generally consistent
with protecting the utility/visual airspace surfaces.  Airport management should ensure that all 
proposed construction on the airport should be reviewed by FAA with a completed FAA Form
7460 submitted.  Airport management is also responsible for periodically verifying that all
nearby trees do not penetrate the protected airspace surfaces.  Off airport development proposals 
should be reviewed by local land use authorities to avoid conflicts with protected airspace. Any
existing structures found to penetrate FAR Part 77 airspace surfaces should be marked with 
obstruction lighting.

HORIZONTAL SURFACE 

The horizontal surface is a flat plane of airspace located 150 feet above runway elevation.   Based 
on the “utility” runway designation, the outer boundary of the Runway 16/34 horizontal surface
is defined by two 5,000-foot radii, which extend from the runway ends (the intersection point of
the extended runway centerline, the outer edge of primary surface, and the inner edge of the 
approach surface).  The outer points of the radii for each runway are connected to form an oval,
which is defined as the horizontal surface.  Te elevation of the horizontal surface is based on the 
published elevation of the airport (344 feet MSL), plus 150 feet (494 feet).

The 1994 Airspace Plan depicted areas of terrain penetration (southwest of the runway) within a 
horizontal surface associated with the realigned and extended runway.  The status of obstructions 
within the horizontal surface will be reviewed as part of the airspace drawing update.
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CONICAL SURFACE 

The conical surface is an outer band of airspace, which abuts the horizontal surface. The conical
surface begins at the elevation of the horizontal surface and extends outward 4,000 feet at a slope 
of 20:1.  The top elevation of the conical surface is 200 feet above the horizontal surface and 350
feet above airport elevation.  An area of terrain penetration was identified within the conical 
surface on the 1994 Airspace Plan southwest of the runway.  The status of obstructions within the 
conical surface will be reviewed as part of the airspace drawing update.

AIRSIDE REQUIREMENTS 

Airside facilities are those directly related to the arrival and departure and movement of aircraft: 

• Runways
•  Taxiways
•  Airfield Instrumentation and Lighting 

RUNWAYS

The adequacy of the existing runway system at Lebanon State Airport was analyzed from a
number of perspectives including runway orientation, airfield capacity, runway length, and
pavement strength. 

RUNWAY ORIENTATION 

The orientation of runways for takeoff and landing operations is primarily a function of wind
velocity and direction, combined with the ability of aircraft to operate under adverse wind 
conditions.  When landing and taking off, aircraft are able to maneuver on a runway as long as
the wind component perpendicular to the aircraft's direction of travel (defined as crosswind) is 
not excessive.  For runway planning and design, a crosswind component is considered excessive 
at 12 miles per hour for smaller aircraft (gross takeoff weight 12,500 pounds or less) and 15 
miles per hour for larger aircraft.  FAA planning standards indicate that an airport should be 
planned with the capability to operate under allowable wind conditions at least 95 percent of the 
time.

The 1994 ALP included a wind rose that was based on observations recorded at Albany
Municipal Airport in 1959.  The 1990 master plan states “…wind data is not available for 
Lebanon, however, Runway 16-34 at Albany has 95% wind coverage for 15 MPH crosswinds.”
Wind coverage on Runway 16/34 is generally considered to be adequate (estimated at 
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approximately 95 percent at 15 miles per hour), although coverage at 12 miles per hour is likely
to be lower than the FAA-recommended threshold of 95 percent. However, the space limitations
associated with the existing site do not permit any significant shift in runway orientation or
construction of a crosswind runway.

RUNWAY LENGTH 

Runway length requirements are based primarily upon airport elevation, mean maximum daily
temperature of the hottest month, runway gradient, and the critical aircraft type expected to use
the runway. A summary of FAA-recommended runway lengths for a variety of aircraft types and 
load configurations are described in Table 4-7.

Runway 16/34 accommodates predominantly small aircraft (less than 12,500 pounds) operations. 
Since the airport accommodates limited activity from aircraft weighing more than 12,500 pounds,
the current evaluation of runway length requirements should be based on the FAA’s model for 
“small airplanes.”  A summary of the typical runway length requirements for large aircraft 
weighing between 12,500 and 60,000 pounds is provided for comparison, although most aircraft 
in this category are unable to operate at Lebanon State Airport.

Based on local conditions and the methodology outlined in AC 150/5325-4A, at 2,877 feet, 
Runway 16/34 can accommodate approximately 88 percent of the small airplane fleet under
the conditions common during a typical summer day in Lebanon.  If the south end of Runway
16/34 is relocated 120 feet north to meet RSA and OFA standards, the useable runway length
would be reduced to 2,757 feet, which would reduce the percentage of the small aircraft fleet that 
could normally be accommodated to about 84 percent.

Extending usable runway at the north end may be feasible if standard OFA and RSA are 
maintained.  This option should be considered in the alternatives analysis.  It would also be
prudent to identify a runway extension reserve on the ALP at the south end of Runway 16/34 to 
encourage local community leaders to eventually relocate Airport Road in the future. 

The existing width of Runway 16/34 is 50 feet, which is 10 feet less than the ADG I standard (60 
feet). Widening the runway to 60 feet is recommended as part of a future runway rehabilitation 
major reconstruction project. 
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TABLE 4-7:  FAA-RECOMMENDED RUNWAY LENGTHS 
(From FAA Computer Model)

Runway Length Parameters for Lebanon State Airport
¶ Airport Elevation: 344 feet MSL
¶ Mean Max Temperature in Hottest Month: 81 F 
¶ Maximum Difference in Runway Centerline Elevation: 3 feet 
¶ Existing Runway Length: 2,877 feet 

Small Airplanes with less than 10 seats 
75 percent of these airplanes
95 percent of these airplanes 
100 percent of these airplanes 
Small airplanes with 10 or more seats

Large Airplanes of 60,000 pounds or less
75 percent of these airplanes at 60 percent useful load
75 percent of these airplanes at 90 percent useful load
100 percent of these airplanes at 60 percent useful load
100 percent of these airplanes at 90 percent useful load

2,520 feet 
3,060 feet 
3,650 feet 
4,170 feet 

5,330 feet 
7,000 feet 
5,500 feet 
7,700 feet 

AIRFIELD PAVEMENT 

According to the data contained in the 2001 pavement condition report,7 Lebanon State Airport 
pavements ranged from “good” to “excellent.” Table 4-8 summarizes the five-year maintenance
program recommended for Lebanon State Airport and additional pavement maintenance items
anticipated during the current twenty-year planning period.  The rate of deterioration of airfield
pavements increases significantly as they age.  A regular maintenance program of vegetation
control, crackfilling, and sealcoating is recommended to extend the useful life of all airfield 
pavements.

For planning purposes, it is assumed that the useful life of most airfield pavements is
approximately 20 years; however, the useful life can be significantly reduced if routine
maintenance is performed on a less frequent basis.   In some cases, the intervals between asphalt
overlays or reconstruction can exceed 20 years depending on level and type of use, weather 
conditions and design of the pavement and underlying base course.  Vegetation removal and 
crackfilling should be performed annually; sealcoats should be applied on 5- or 6-year intervals.

7 Pavement Consultants Inc.  (8/2001 inspection).
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TABLE 4-8: SUMMARY OF RECOMMENDED
AIRFIELD PAVEMENT MAINTENANCE

Pavement Section 5-Year Recommended Maintenance

Other
Recommended
Maintenance

During 20-Year 
Planning Period1

Runway 16/34
Slurry Seal (2003) (deferred)

Overlay (2008) 

Slurry Seal (2014) 

Slurry Seal (2020) 

East Parallel Taxiway

South Section:  2” AC Overlay (2003) (deferred)

South Section:  Fog Seal (2007) 

North Section:  Fog/Slurry Seal (2007) 

N. Sec. Overlay (2010)

Slurry Seal (2012) 

Slurry Seal (2018) 

Slurry Seal (2024)

West Parallel Taxiway
Overlay (south exit/connecting taxiway) (2003) (deferred)

Fog Seal/Slurry Seal (2007) 

Slurry Seal (2013) 

Slurry Seal (2018) 

Overlay (2020)

Main Apron Slurry Seal (2007)

Overlay (2009) 

Fog Seal (2013) 

Slurry Seal (2019) 

Slurry Seal (2024) 

1. The dates identified for long-term pavement maintenance assume that all deferred 5-year maintenance 
recommended in Years 1 and 2 (2003-2004), will be completed by 2005 with all subsequent schedules based on 5 
year intervals for slurry seals and rehabilitation timing based on 2001 PCI ratings.

Runway 16/34

The 2001 PCI report indicates that without the recommended maintenance, the runway rating 
will decline to “good” or “very good” condition by 2011.

Based on the age and composition of the runway pavement, it is anticipated that an asphalt 
overlay will be required early in the planning period.

The FAA standard pavement strength for runways designed to accommodate small aircraft 
exclusively is 12,500 pounds (aircraft with single wheel landing gear configurations), which is 
recommended for Lebanon State Airport based on existing and forecast design aircraft. 

Parallel Taxiways

The 2001 PCI report indicates that without the recommended maintenance, the south section of 
the east parallel taxiway rating will decline to “poor” by 2011. The north section of the east 
parallel taxiway will decline only marginally to “very good” by 2011.  The south section of the
west parallel taxiway rating will decline to “good” by 2011.  It is anticipated that all sections of
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parallel taxiway will require rehabilitation or reconstruction within the current 20-year planning 
period.

Aircraft Aprons 

The 2001 PCI report indicates that aircraft apron will decline only marginally to “good” by 2011, 
without recommended maintenance (slurry seal in 2007). 

AIRFIELD CAPACITY 

The capacity of a single runway with a parallel taxiway typically ranges between 60 to 90
operations per hour during visual flight rules (VFR) conditions.

The existing runway/taxiway configuration provides efficient ground movement for aircraft;
based on forecast demand, the runway is expected to remain well below capacity during the 
twenty-year planning period in its existing configuration. 

TAXIWAYS

Runway 16/34 is served by a full-length parallel taxiway on the east side and a partial-length 
parallel taxiway on the west side.  As noted earlier, the existing runway-parallel taxiway
separations meet ADG I (small) standards.  The existing parallel taxiways widths vary between 
20 and 30 feet.  The ADG I standard for taxiway width is 25 feet. The number and location of
exit taxiways appears to be adequate.

The aircraft holding area located at the Runway 16 and 34 ends on the east parallel taxiway
allows pre-departure aircraft checks and run-ups to be conducted without blocking taxiway
access to the runway for other aircraft. 

Future extension of the west parallel taxiway may be required if west side hangar development
continues.  Options for reducing runway-parallel taxiway separations to the ADG I (small)
standard of 150 feet may be considered in the future as part of any required rehabilitation or 
reconstruction project.
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AIRFIELD INSTRUMENTATION, LIGHTING and MARKING 

Runway 16/34 has medium-intensity runway edge lighting (MIRL) that is in good condition. 
Runways 16 and 34 are equipped with visual approach slope indicators (VASI). Replacement of
the VASI units should be expected during the current twenty-year planning period as the VASI 
units reach the end of their useful life or replacement parts become more difficult to obtain. 
Precision Approach Path Indicators (PAPI) are currently the primary visual guidance system used
at general aviation airports.  Lighted wind cones and the airport rotating beacon should be 
maintained in good operating condition and replaced as needed. 

The existing taxiway system does not have edge lighting but some sections have edge reflectors. 
Based on the relatively low level of nighttime operations, edge reflectors will be adequate for 
current operations.

Overhead lighting is available in most aircraft hangar and apron areas. Additional flood lighting
is recommended for all expanded operations areas for improved utilization and security.

Lebanon State Airport has basic markings for the runway (runway numbers, centerline stripe) 
and taxiways (centerline stripe, aircraft hold line), which are adequate for anticipated use. 

ON-FIELD WEATHER DATA 

The airport does not have automated weather observation system (AWOS/ASOS) or 24-hour 
human observation. The nearest weather observation data is located at Corvallis Airport 
(AWOS-3), located 15 miles west. 

LANDSIDE FACILITIES 

The purpose of this section is to determine the space requirements during the planning period for
landside facilities.  The following types of facilities are associated with landside aviation
operations areas:

¶ Hangars
¶ Aircraft Parking and Tiedown Apron 
¶ Fixed Base Operator (FBO) Facilities 
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HANGARS

In Fall/Winter 2004, there were 41 conventional hangars located at Lebanon State Airport, an 
increase of 10 hangars since the 1994 ALP was completed.  For planning purposes, it is estimated
that at least 90 percent of the airport’s locally based aircraft will be stored in hangars.  This 
percentage is consistent with historic trends and current conditions.

A planning standard of 1,500 square feet per based aircraft stored in hangars is used to project 
gross space requirements.  As indicated in the aviation activity forecasts, the number of based 
aircraft at Lebanon State Airport is projected to increase by 9 aircraft during the twenty-year
planning period.  Based on projected hangar utilization levels, long-term demand for new hangar 
space hangars is estimated to be 47 spaces, or approximately 70,500 square feet.  The projected 
hangar needs are presented in Table 4-9.

Individual aircraft owners needs vary and demand can be influenced by a wide range of factors,
often beyond the control of an airport.  For this reason, it is recommended that airport 
management reserve additional hangar development space to accommodate any unanticipated
demand beyond the modest forecasts contained in this ALP report 

AIRCRAFT PARKING AND TIEDOWN APRON 

Aircraft parking apron should be provided for locally based aircraft that are not stored in hangars
and for transient aircraft visiting the airport.  The existing aircraft apron has 18 light aircraft 
tiedowns. An additional 12 aircraft parking positions are located along west edge of the east 
parallel taxiway, although these parking positions do not meet FAA taxiway object free area 
clearance standards.   The 1994 ALP identified these tiedowns “to be removed.”

During recent airport visits, typically 3 to 5 aircraft have been observed parked on the main
apron.  With less than 10 percent of locally based aircraft parked on the apron, the existing 
capacity is adequate to serve local demand. For long-term planning purposes, it will be assumed
that 10 percent of locally based aircraft will require apron parking; locally based aircraft 
tiedowns are planned at 300 square yards per position.

FAA Advisory Circular 150/5300-13 suggests a methodology by which itinerant parking 
requirements can be determined from knowledge of busy-day operations.   Based on estimates of 
activity peaking (peak month equals 10% of annual activity; even weekly distributions during
peak month; peak day equals 20% of busy week, etc.), the demand for itinerant parking spaces 
was estimated based on 30 percent of busy day itinerant operations (30% of busy day itinerant
operations divided by two, to identify peak parking demand).  Based on these assumptions,
typical itinerant parking demand is estimated to be 5 to 6 light aircraft tiedowns. The FAA
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planning criterion of 360 square yards per itinerant aircraft was applied to the number itinerant
spaces to determine future itinerant ramp requirements.

The aircraft parking area requirements are summarized in Table 4-9. As noted in Table 4-9, the 
existing parking capacity of the apron exceeds projected demand.  However, the narrow 
configuration of the existing apron and the potential development of additional hangars along the 
back edge may eliminate several existing tiedown.

As with aircraft hangars, reserve areas should be identified to accommodate unanticipated
demands for aircraft parking, which may exceed current projections. A development reserve area
equal to 50 percent of the 20-year parking demand will provide a conservative planning target to 
accommodate unanticipated demand, changes in existing apron configurations, and demand
beyond the current planning period.  The location and configuration of the development reserves
will be addressed in the alternatives analysis.

HELICOPTER PARKING 

In order to accommodate occasional itinerant helicopter activity, it is recommended that a
designated helicopter parking position be located on the apron with adequate separation from
fixed wing tiedowns.  One designated helicopter parking position would be adequate to 
accommodate periodic demand.
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TABLE 4-9: APRON AND HANGAR
FACILITY REQUIREMENTS SUMMARY

Item
Base Year 
(2003/04)

2009 2014 2019 2024

Based Aircraft  (Forecast) 43 45 47 49 52

Aircraft Parking Apron
(Existing Facilities) 

Light Aircraft Tiedowns 18

(not including tiedowns adjacent 
to east parallel taxiway)

Total Apron Area 8,400 sy

Projected Needs (Demand) 1

Itinerant Aircraft Parking
(@ 360 SY each) 

5 spaces /
1,800 sy

5 spaces /
1,800 sy

5 spaces /
1,800 sy

6 spaces / 
2,160 sy

Locally-Based Tiedowns
(@ 300 SY each) 

5 spaces /
1,500 sy

5 spaces /
1,500 sy

5 spaces /
1,500 sy

5 spaces /
1,500 sy

Itinerant Helicopter Parking 
(@ 1,200 SY each) 

1 space /
1,200 sy

1 space /
1,200 sy

1 space /
1,200 sy

2 spaces /
2,400 sy

Total Apron Needs
11 spaces
4,500 SY 

11 spaces
4,500 SY 

11 spaces
4,500 SY 

13 spaces
6,060 SY 

Aircraft Hangars 
(Existing Facilities) 

Existing Hangar Spaces 
41 spaces 
(estimated)

Projected Needs (Demand) 2

(New) Hangar Space Demand
(@ 1,500 SF per space)
(Cumulative 20-year projected 

demand: 8 spaces / 12,000 SF) 

+2 spaces /
3,000 sf 

+2 spaces /
3,000 sf 

+2 spaces /
3,000 sf 

+2 spaces / 
3,000 sf 

1. Aircraft parking demand levels identified for each forecast year represent forecast gross demand, which may be 

accommodated through a combination of existing and future parking areas.

2. Hangar demand levels identified for each forecast year represent the net increase above current hangar capacity.

FBO FACILITIES 

The FBO building has office and classroom space, restrooms, and pilot & passenger waiting 
areas.  FBO facility requirements are driven primarily by market conditions and the particular 
needs of the FBO and its customers.  Because future FBO facility needs are difficult to quantify,
the best planning approach is to identify development reserves that could accommodate new or 
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expanded FBO facilities.  The 1994 ALP identified the area directly adjacent (north) of the
current FBO building as “flightline dependent.”  This location has direct access the aircraft apron
and fueling facilities and could accommodate a variety of business related aviation enterprises.

Although it appears unlikely that Lebanon State Airport will be able to support more than one 
FBO during the current planning period, the airport should be capable of accommodating an 
additional FBO, should that interest develop.  In order to meet FAA grant assurances, the airport 
needs to provide equal access to prospective tenants, without discrimination.   However, in the 
event that interest in establishing a new FBO occurs, ODA’s minimum standard guidelines for
commercial operators would be used to define the minimum services that would be required.

SURFACE ACCESS REQUIREMENTS 

Surface access to the east side of the airport is provided via Airway Road with connections to
Airport Road and Oak Street.  Access to the west side of the airport is provided by an
unimproved driveway that connects to Airport Road.  Upgraded and extended surface access may
be required as additional hangar development occurs on the west side of the runway.  The 
existing access for facilities located on the east side of the runway appears to be adequate to 
support current and future development.

The vehicle parking area adjacent to the FBO building has approximately 25 designated spaces, 
which combined with parking available adjacent to individual hangars, appears to be adequate for 
most user needs.   However, additional vehicle parking may be required in this area depending on
the type of development that occurs in the space between the main apron and Airway Road. The
development of a designated vehicle parking area may also be required on the west side of the 
runway as expansion occurs.

SUPPORT FACILITIES 

AVIATION FUEL STORAGE 

The airport has one aboveground fuel storage tank that meets all current Oregon DEQ and EPA
regulations for spill detection and containment.  The tank is used for 100LL aviation gasoline 
(AVGAS) and it is equipped with cardlock system.  The storage capacity of the tank appears to 
be adequate to accommodate current demand levels.  The frequency of restocking would be 
expected to increase marginally as aircraft activity increases during the planning period.
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AIRPORT UTILITIES 

The east side of the airport has access to water, sanitary sewer, electrical and telephone service. 
The existing utilities on the east side of the airport appear to be adequate for current and
projected needs. There is currently no water service on the west side of the airfield.  The local 
fire department has indicated that the lack of water service to the west hangar area limits fire 
response capabilities. Extending water service and fire hydrants to the west side of the airport is 
recommended to provide adequate fire protection for existing and any future hangars. 

SECURITY

The airport has standard chain-link fencing located along its eastern, southern and northern 
boundary, with wire fencing provided along the west boundary. Additional chain link fencing
with vehicle gates is located adjacent to the aircraft apron and vehicle parking lot. 

There are no major security concerns at the airport, although providing chain-link fencing and 
gates along the remaining exposed areas of airfield activity is recommended to reduce
unauthorized human and animal access.

Additional flood lighting should be provided around the aircraft parking apron, fueling area, and
hangar areas to maintain adequate security.

FACILITY REQUIREMENTS SUMMARY 

The projected twenty-year facility needs for Lebanon State Airport are summarized in Table 4-
10. As noted in the table, the primary facility requirements are largely focused on correcting 
safety area and related deficiencies found at the south end of Runway 16/34; maintaining existing
airfield pavements; facilitating new hangar construction on the airport; extending taxiways to
serve new landside development; and extending water service to the west side of the runway.
Airport management may also wish to consider property acquisition to accommodate
development of additional hangars beyond the airport’s existing land capacity.

The forecasts of aviation activity contained in Chapter Three anticipate modest growth in activity
that will result in specific airside & landside facility demands.  The existing airfield facilities 
have the ability to accommodate a significant increase in activity, with targeted facility
improvements.  For the most part, the need for new or expanded facilities, such as aircraft
hangars, will be market driven, although there will be significant costs associated with site 
preparation, utility extensions, and taxiway construction.   Future expansion of landside capacity
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through property acquisition will depend on airport management’s ability to justify and fund the 
action.  In the event that the conflict between the runway and Airport Road is eliminated in the 
future, extending Runway 16/34 to the south is recommended.

TABLE 4-10: FACILITY REQUIREMENTS SUMMARY

Item Short Term Long Term

Runway 16/34 Correct RSA/OFA Deficiency
(Relocate Rwy 34 end 120 feet) 
Minor Extension at North End of Runway
Pavement Maintenance1

Overlay
Pavement Maintenance 
South Runway Extension Reserve 

Parallel Taxiways
Pavement Maintenance
Overlay (East Parallel – south section)

Overlay (East Parallel – north section)
Overlay (West Parallel) 
Taxiways to Serve New Hangars 
Pavement Maintenance 

Aircraft Apron

Pavement Maintenance
Pavement Maintenance 
Overlay Apron 
Apron Development Reserves 

Hangars Business/Commercial Hangars (east 
reserve)
Develop T-hangar and Conventional 
Hangar sites (based on market demand) 

Development Reserves 

Navigational Aids
and Lighting 

Parallel Taxiway Edge Reflectors 
PAPI (Rwy 16 & 34) 
Flood Lighting (a/c parking & hangar 
areas)

Fuel Storage None None

FBO Facilities FBO Building/Apron Expansion Reserve Reserve for 2nd FBO 

Utilities Extend Water to West Side of Runway;
extend electrical service to new hangars 

Same

Roadways & Vehicle
Parking

Extend Internal Access Roads to new
facilities; vehicle parking adjacent to 
commercial hangars 

Same

Security Airport Fencing West Side
Flood Lighting

Electronic Vehicle Gates 

Property
Acquisition

Additional landside development area Same

1. Vegetation control, crackfill, sealcoat 
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