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Chapter 3

Aviation Activity Forecasts

Introduction
This chapter provides updated aviation activity forecasts for Joseph State Airport (JSY) for the twenty-year master 
plan horizon (2020-2040). The most recent Federal Aviation Administration (FAA) approved aviation activity 
forecasts for Joseph State Airport were developed in the 1993 Airport Master Plan.

The forecasts presented in this chapter are consistent with the current and historic role as a local general aviation 
airport. The forecasts are unconstrained and assume the Oregon Department of Aviation (ODA) will be able to 
make the facility improvements necessary to accommodate the anticipated demand unless specifically noted. 
ODA will consider if any unconstrained demand will not or cannot be reasonably met through the evaluation of 
airport development alternatives later in the master plan.

Joseph State Airport is capable of accommodating a full range of general aviation activity, including business 
class turboprops, business jets and helicopters. This level of capability expands the Airport’s role beyond 
the local community and accommodates users throughout the region. Joseph State Airport is designated a 
Category IV – Local General Aviation airport in the 2019 Oregon Aviation Plan (OAP v6.0). The definition for 
Category IV airports is: “These airports support primarily single-engine general aviation aircraft but are capable 

This forecast was prepared during the first full year of the COVID-19 pandemic. The disruption of airport 
activity experienced throughout the U.S. airport system related to COVID-19 in 2020 is unprecedented 
and has led to a significant decline in activity that is not consistent with recent historic trends. Although 
the limits of the current disruption have yet to be defined, it is believed that the underlying elements 
of demand within general aviation will remain largely intact until all public health constraints are fully 
addressed and economic conditions gradually return to normal. 

Two notable conditions are defined in these forecasts:

1. 2019 is used as the base year for the updated twenty-year aviation activity forecasts. 2019 is the 
last full calendar year of documented activity and it also represents a reasonable “pre-COVID” 
indication of current conditions. The 2020-2040 airport master plan forecast window is maintained, 
with forecasts provided in five-year increments beginning in 2025. 

2. The forecasts assume that current COVID-19 impacts on aviation activity at Joseph State Airport will 
not affect the 2025 forecast, or beyond. 

Federal Aviation Administration (FAA) forecast approval will be based in reference to the data and 
methodologies used and the conclusions at the time the document was prepared. However, consideration 
must still be given to the significant impacts of COVID-19 on aviation activity. As a result, there is lower 
than normal confidence in future growth projections.

FAA approval of the forecast does not provide justification to begin airport development. Justification for 
future projects will be made based on activity levels at the time the project is requested for development, 
rather than this forecast approval. Further documentation of actual activity levels reaching the planning 
activity levels will be needed prior to FAA participation in funding for eligible projects.

COVID-19 IMPACTS ON AVIATION ACTIVITY FORECASTS
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of accommodating smaller twin-engine general aviation aircraft. These airports support local air transportation 
needs and special-use aviation activities.” 

In the federal airport system National Plan of Integrated Airport Systems (NPIAS), Joseph State Airport is classified 
as a “Basic” Nonprimary General Aviation airport. The system role of Basic airports is defined as follows: 
“Provides a means for general aviation flying and links the community to the national airport system. These 
airports support general aviation activities such as emergency response, air ambulance service, flight training, 
and personal flying. Most of the flying at basic airports is self-piloted for business and personal reasons using 
propeller driven aircraft. They often fulfill their role with a single runway or helipad, and minimal infrastructure.”

FAA Forecasting Process
The FAA provides aviation activity forecasting guidance for airport master planning projects. FAA Advisory 
Circular (AC) 150/5070-6B, Airport Master Plans, outlines seven standard steps involved in the forecast process:

1. Identify Aviation Activity Measures: The level and type of aviation activities likely to impact facility needs. For 
general aviation, this typically includes based aircraft and operations.

2. Previous Airport Forecasts: May include the FAA Terminal Area Forecast (TAF), state or regional system plans, 
and previous master plans.

3. Gather Data: Determine what data are required to prepare the forecasts, identify data sources, and collect 
historical and forecast data.

4. Select Forecast Methods: There are several appropriate methodologies and techniques available, including 
regression analysis, trend analysis, market share or ratio analysis, exponential smoothing, econometric 
modeling, comparison with other airports, survey techniques, cohort analysis, choice and distribution models, 
range projections, and professional judgment.

5. Apply Forecast Methods and Evaluate Results: Prepare the actual forecasts and evaluate for reasonableness.

6. Summarize and Document Results: Provide supporting text and tables as necessary.

7. Compare Forecast Results with FAA’s TAF: Follow guidance in FAA Order 5090.5, Field Formulation of the 
National Plan of Integrated Airport Systems and Airport Capital Improvement Program. In part, the Order 
indicates that forecasts should not vary significantly (more than 10 percent) from the TAF. When there is a 
greater than 10 percent variance, supporting documentation should be supplied to the FAA. The aviation 
demand forecasts are then submitted to the FAA for their approval.

KEY ACTIVITY ELEMENTS
As noted above, general aviation airport activity forecasting focuses on two key activity segments: based aircraft 
and aircraft operations (takeoffs & landings). Detailed breakdowns of these activity segments include:

• Aircraft fleet mix;

• Peak activity;

• Distribution of local and itinerant operations; and

• Determination of the critical aircraft (also referred to as the design aircraft).

The critical aircraft represents the most demanding aircraft type or family of aircraft that uses an airport on a 
regular basis (a minimum of 500 annual takeoffs & landings per year). The critical aircraft is used to establish a 
variety of FAA design categories, which then establish design standards for airfield facilities. FAA airport design 
standard groupings reflect the physical requirements of specific aircraft types and sizes. Design items, such as 
runway length evaluations, are determined by the requirements of current/future critical aircraft. The activity 
forecasts also support the evaluation of several demand-based facility requirements including runway and taxiway 
capacity, aircraft parking, and hangar capacity.
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Population and Economic Conditions
Historically, downturns in general aviation activity often occur during periods of weak economic conditions while 
growth typically coincides with favorable economic conditions. The historic depth of the 2008 Great Recession 
dramatically impacted local communities and rippled throughout general aviation. However, the 10-year period of 
sustained economic growth leading into 2020 significantly improved conditions favorable to general aviation. 

The FAA’s current long-term Aerospace Forecast, Fiscal Years 2020-2040 was released in 2019. The forecast 
reflects overall strength in both the U.S. and regional economies and sustained, modest growth in aviation activity 
over the long-term. The FAA Aerospace Forecast has n ot yet been updated to reflect COVID-19. It is anticipated 
that the FAA’s 2021-2041 Aerospace Forecast will reflect areas of depressed general aviation activity in the near 
term. It is reasonable to assume that general aviation will return to pre-COVID activity levels later in the forecast 
period, before resuming previously-forecast growth. It appears that long-term growth in general aviation, although 
positive, may be tempered by the impacts of COVID-19 for the foreseeable future.

POPULATION
The population within an airport’s service area, in broad terms, affects the type and scale of aviation facilities 
and services that can be supported. Changes in population often reflect broader economic conditions that may 
also affect airport activity. The service area for Joseph State Airport extends beyond the local community of 
Joseph and includes nearby Enterprise (county seat, located 8 miles from JSY) and greater Wallowa County. 
Within Wallowa County, Joseph and Enterprise, and their surrounding areas represent nearly half of the county 
population. For the purpose of forecasting aviation activity, an evaluation of Wallowa County and associated 
cities’ population trends provides a reasonable indication of activity. 

2000-2019

Between 2000 and 2019, Wallowa County experienced significant fluctuations in population, which resulted in a 
nominal decrease of about 1 percent (net loss of 76 residents). Within this 19-year period, two distinctly different 
trends are observed. The period between 2000 and 2010 showed a significant decline (-3% overall; net decrease 
of 218 residents), while the period between 2010 and 2019 showed significant increases (+2% overall; net gain of 
142 residents).

The populations of Joseph and Enterprise have consistently grown since the 2000 Census (+5.3% overall; 
net increase of 156 residents), and have avoided the fluctuations experienced county-wide noted above. The 
established growth in Joseph and Enterprise, although modest, represents a positive factor that may contribute to 
the ability to sustain and grow future aviation activity at Joseph State Airport. 

2010-2019

Wallowa County’s population has grown by about 2 percent (net gain of 142 residents) since the 2010 Census. 
Annual population growth between 2010 and 2019 (0.22% average annual growth rate (AAGR)) trailed the 
statewide population growth (1.12% AAGR), which is generally consistent for eastern Oregon counties. During this 
period, Joseph and Enterprise grew by 2.8% overall (net gain of 84 residents), outpacing county-wide growth with 
average annual growth of 0.40 percent and 0.26 percent, respectively. 

Recent historic population data and average growth rates for Wallowa County, its incorporated cities, 
unincorporated areas, and Oregon are summarized in Table 3-1.
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The Population Research Center at Portland State University (PRC-PSU) prepares long-term population forecasts 
for the state of Oregon, counties, and cities. The current PSU Coordinated Population Forecast (2019-2069) was 
published in June, 2019 and includes forecasts for Wallowa County, its established Urban Growth Boundaries 
(UGB) for incorporated cities, and the area outside UGBs.

The PRC-PSU forecast uses a 2010 base year and provides projections from 2019 to 2069 with intermediate 
time points at 5-year intervals starting in 2020. The 2040 projection coincides with the end of the current airport 
master planning period (2020-2040) and provides relevant information about long term expectations for the 
population of the Joseph and Enterprise UGBs and the rest of Wallowa County.

The PRC forecast projects a decline in Wallowa County population through 2040 (-6.6% overall; AAGR -0.23%), 
although the Joseph and Enterprise UGBs are projected to increase by 2.8 percent and 2.2 percent respectively, 
which translates into average growth of about 0.1 percent annually. 

The State of Oregon population is forecast to increase at annual rate of approximately 0.90 percent during the 
same period, reaching an overall population of over 5 million. A detailed summary of the population forecasts for 
the State, County, UGBs, and the area outside UGBs is presented in Table 3-2.

TABLE 3-1: WALLOWA COUNTY POPULATION SUMMARY (HISTORIC)

AAGR1 2010 2015 2016 2017 2018 2019

Oregon 1.12% 3,831,074 4,013,845 4,076,350 4,141,100 4,195,300 4,236,400
Wallowa County 0.22% 7,008 7,100 7,140 7,195 7,175 7,150
Joseph UGB 0.40% 1,081 1,095 1,100 1,120 1,120 1,120
Enterprise UGB 0.26% 1,940 1,940 1,985 1,985 1,985 1,985
Lostine UGB 0.10% 213 215 215 215 215 215
Wallowa (City) UGB 0.43% 808 810 805 805 805 840
Unincorporated (Outside UGBs) 0.09% 2,966 3,040 3,035 3,070 3,050 2,990
Source: U.S. Census Bureau (2010), PSU Population Research Center (2015-2019) 1. AAGR 2010-2019
1 Portland State University Population Research Center (PSRC), U.S. Census 2010, 2000

TABLE 3-2: POPULATION FORECAST SUMMARY

AAGR1 2010 2020 2025 2030 2035 2040

Oregon 0.92% 3,831,074 4,288,000 4,497,000 4,694,000 4,878,000 5,044,000
Wallowa County -0.23% 7,008 6,885 6,772 6,695 6,612 6,545
Joseph UGB 0.09% 1,093 1,095 1,102 1,108 1,117 1,124
Enterprise UGB 0.07% 1,954 1,968 1,968 1,976 1,987 1,996
Lostine UGB -0.16% 241 236 232 230 231 230
Wallowa (City) UGB -0.24% 914 887 863 856 853 850
Outside UGB Areas -0.60% 2,806 2,700 2,607 2,524 2,424 2,345
Source: Population Research Center, Portland State University, June 30th, 2019. 
1 AAGR 2010-2040

EMPLOYMENT
State of Oregon Employment Department (OED) data indicates the total employment for Wallowa County in 2019 
was 6,661. In that same year the average income among all industries was $36,224 compared to the Oregon 
average of $54,480. Employment counts and average annual wages for Wallowa County are summarized in 
Table 3-3.
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TABLE 3-3: WALLOWA COUNTY EMPLOYMENT & WAGES

Employment Average Wages

Wallowa County Wallowa County Oregon

2010 2,334 $28,154 $41,669

2011 2,332 $28,684 $43,077

2012 2,293 $29,862 $44,229

2013 2,322 $30,015 $45,008

2014 2,383 $30,919 $46,516

2015 2,495 $32,231 $48,322

2016 2,558 $33,692 $49,467

2017 2,572 $36,394 $51,117

2018 2,582 $36,394 $53,053

2019 2,636 $37,253 $55,019
Source: Oregon Employment Department, QCEW

Wallowa County employment by industry has remained relatively stable since 2010, as depicted in Figure 3-1 Total 
nonfarm employment in Wallowa County increased at 1.37% annually on average, with most employment sectors 
experiencing modest growth or decline. Leading growth sectors included Education and Health Services; Trade, 
Transportation and Utilities; Natural Resources and Mining; and Manufacturing. Employment sectors experiencing 
a net loss of jobs include Financial Activities; Professional and Business Services; and Information. Government 
employment declined by about 9 percent (-66 jobs) between 2010 and 2019. Government accounted for 30 
percent of total nonfarm employment in 2010, but declined to 24 percent in 2019.

FIGURE 3-1: WALLOWA COUNTY EMPLOYMENT & WAGES

Source: Oregon Employment Department, QCEW
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The OED predicts that Oregon will see a 12 percent growth in total job growth between 2017 and 2027. For the 
six-county region of Baker, Grant, Harney, Malheur, Union, and Wallowa, the OED projects 7% growth over the 
same period. Net industry employment for the six-county region is expected to grow by 2,840, with considerable 
growth in Construction (25%), Leisure and Hospitality (15%), and Private Educational and Health Services (12%). 
The six-county projected employment numbers are presented in Figure 3-2.

FIGURE 3-2: PROJECTED EMPLOYMENT NUMBERS BY INDUSTRY

Industry Employment Forecast, 2017-2027
Baker, Grant, Harney, Malheur, Union, and Wallowa Counties

2017 2027 Change % Change

Total Employment 38,960 41,800 2,840 7%
Total payroll employment 37,090 39,730 2,640 7%
 Total private 27,750 30,150 2,400 9%
 Natural resources and mining 2,830 2,990 160 6%
  Mining and logging 390 400 10 3%
 Construction 1,290 1,610 320 25%
 Manufacturing 3,200 3,490 290 9%
 Trade, transportation, and utilities 7,420 7,670 250 3%
  Wholesale and retail trade 6,090 6,330 240 4%
  Transportation, warehousing, and utilities 1,330 1,340 10 1%
 Information 440 410 -30 -7%
 Financial activities 920 960 40 4%
 Professional and business services 1,500 1,610 110 7%
 Private educational and health services 5,240 5,890 650 12%
 Leisure and hospitality 3,480 4,000 520 15%
 Other services 1,430 1,520 90 6%
 Government 9,340 9,580 240 3%
 Federal government 1,250 1,250 0 0%
 State government 1,980 2,040 60 3%

 Local government 6,110 6,290 180 3%
  Local education 3,730 3,830 100 3%
 Self-employment 1,870 2,070 200 11%
Source: Chris Rich, Regional Economist, Christopher.M.Rich@oregon.gov. 

Published June 26, 2018 (Qualityinfo.org, accessed 9/10/20)

TOURISM AND VISITOR ACTIVITY
The economy of Wallowa County has a unique tourism/visitor component. Wallowa County’s natural setting and 
small communities draw visitors from throughout the region and beyond at rates above the region as a whole. 
Local officials report the number of visitors has grown steadily in recent years, which has led to a significant 
increase in real estate vacation rentals (AirBNB, Vrbo, etc.) and other overnight lodgings. A variety of outdoor 
recreation opportunities also contributes to growing visitor numbers associated with park attendance (camping) 
and RVs. 

A review of the Wallowa County Trend Analysis (7/22/20 draft)1 highlights the impacts of Travel & Tourism on 
visitor spending, tax revenues, and local employment for Wallowa County. The following conclusion from the 
study underscores the importance of this segment of the local economy:

1 Wallowa County Community Development Department, Draft Document 7/22/20
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“The growth in the number of jobs is particularly revealing. In less than a decade the industry has added 
180 jobs. In the numbers there is a clear trend and the earnings and tax revenue reflect this reality as 
well. Despite the restriction in travel because of the pandemic, there is no systemic reason to suspect that 
the importance of travel and tourism will decrease. Instead, the industry is poised to continue to grow and 
be an increasingly important part of the County’s economy.”

A March 2019 study, Oregon Travel Impacts - Statewide Estimates 1992-2018, provides the data reflected in 
the county’s trend analysis study and provides additional details related to travel and visitor volume in Wallowa 
County: 2

“Visitors who stay in private homes typically comprise the largest share of overnight visitor volume. 
Visitors who stay overnight in commercial lodging typically have the greatest economic impact. There is 
substantial variation among destinations, however. Most rural and suburban areas have high shares of 
private home visitation. Urban areas tend to have greater shares of hotel/motel stays.”

The increases in activity experienced at Joseph State Airport over the last ten years appear to be consistent 
with these trends and other similarly positive economic data, and do not appear to be strongly influenced by the 
nominal changes in population experienced over the last ten years. 

Figures 3-3 through 3-5 illustrate recent visitor-related trends in Wallowa County documented in these studies. 

2 Oregon Travel Impacts Study Prepared for the Oregon Tourism Commission; Dean Runyan Associates, March 2019

FIGURE 3-3: WALLOWA COUNTY OVERNIGHT VISITOR VOLUME
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FIGURE 3-4: WALLOWA COUNTY VISITOR SPENDING

FIGURE 3-5: WALLOWA COUNTY VISITOR/TRAVEL EMPLOYMENT (JOBS)
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REAL PROPERTY VALUATION (ASSESSED)
The increase in visitor activity noted earlier coincides with a reported increase in vacation rental properties, 
second home ownership, and a growing retiree population in Wallowa County. These factors suggest positive 
economic conditions that may influence activity at Joseph State Airport. A review of Wallowa County real property 
tax assessments was conducted for 2009-2019 to help quantify the financial impact of new construction and 
other improvements that contribute to property valuations.3

A summary of historic Wallowa County real property valuations is provided in Figure 3-6. The assessed values 
are not adjusted to account for inflation (actual tax revenues). However, to illustrate the effects of inflation on 
valuation over time, a second data set was created that applied the average annual inflation rate (1.77%)4 to 
the 2009-2010 base year valuation. This approximates the net increase in valuation after inflation has been 
considered, which provides a better indication of actual property improvements (e.g., new construction). For 
rough comparison, the unadjusted real property valuation in Wallowa County increased at an average annual 
rate of 3.65 percent over the last ten years, which is more than double the average inflation rate. It is notable that 
this trend occurred during a period where county-wide population declined at a rate of about 0.2 percent per 
year, and Joseph and Enterprise averaged less than 0.1 percent annual population growth. As with employment, 
changes in real property valuation in recent years have outpaced local population growth and provide a broad 
indication of local economic conditions. 

Current Aviation Activity 
Updated estimates of existing based aircraft and aircraft operations (takeoffs and landings) was prepared based 
on airport records and data provided by individual operators at Joseph State Airport. Since air traffic counts 
are not available to document the majority of flight activity at the Airport, an FAA-recommended operations 
per based aircraft (OPBA) formula was applied to the 2019/2020 verified based aircraft count to approximate 
this segment of activity. Consistent with FAA NPIAS guidance, the recommended multiplier (250 OPBA) for a 
Basic General Aviation airport was used. In addition to the basic flight activity, three individual activity segments 
(medevac, aerial firefighting, and the annual Wallowa Fly-In) were identified for specific evaluation based on their 
unique operational characteristics and the ability to obtain accurate activity data from the operators. The activity 
for these segments is described below.

3  Wallowa County Assessors’ Office - Summary of Assessment & Tax Roll (Assessment Year 2009-2010 to 2019-2020)

4 U.S. Inflation Rates, U.S. Department of Labor CPI

FIGURE 3-6: WALLOWA COUNTY REAL PROPERTY VALUATIONS 
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AERIAL FIREFIGHTING
Joseph State Airport is used on a regular basis to support aerial response during wildfire season. The US 
Department of Agriculture- Forest Service (USDA-FS) district offices in La Grande coordinates aerial fire resources 
in the national forests and other federal lands in the region. The Oregon Department of Aviation (ODA) has 
operational agreement in place with USDA-FS to allow fire operations to be quickly positioned at the Airport, as-
needed for a standard daily fee. The use varies from year to year, based on the severity of fires in the region and 
the required response. ODA records of “active fire days” at Joseph State Airport were reviewed from 2012 to 2019 
to roughly gauge the typical frequency of activity. As illustrated in Figure 3-7. Joseph State Airport accommodated 
USDA-FS aircraft operations in five of the most recent eight years of data.

Over the 8-year period, Joseph State Airport averaged 16 days per year with active USDA-FS aircraft operations, 
although in active fire years, the average number of days increased to 26. The crews assigned to the forward 
base normally overnight in Joseph, often at the rodeo grounds. The flight operations resulting from this activity is 
primarily helicopter with one or two fixed wing providing air tactical support or aerial supervision. The fixed-wing 
aircraft are typically multi-engine turboprops (Aero Commander 690), but may also include single-engine or multi-
engine piston aircraft (Cessna 182, 206, Beech Baron, typ.). According to USDA-FS staff, the typical fire response 
involves positioning 3 to 9 Type I-III helicopters (see examples in Figure 3-8) at Joseph State Airport during the 
event. 

The number of helicopter trips per day depends on access to fuel (either at the Airport or remotely positioned to 
allow fueling closer to the fire) and the distance from the Airport to the fire. According the USDA-FS managers, 
the number of round trips per day, per helicopter can range from 1 to 4, with 3 to 9 aircraft in service. Based on 
variety of operating parameters, fire-related helicopter activity during a “typical” active fire day is estimated to 
range from 12 to 48 operations per day. An upper-mid range average is 40 operations per day, which generates 
approximately 640 operations over the typical 16 days in the fire season. The highest number of active fire days 
recorded at the Airport in recent years was in 2014, with a total of 75 days. The flight activity related to this would 
have ranged from 900 to 3,600 helicopter operations. The mean volume of 640 annual helicopter operations and 
80 fixed-wing operations was used to estimate current airport fire activity presented in Figure 3-9.

FIGURE 3-7: JOSEPH STATE AIRPORT – ACTIVE USFS FIRE OPERATION DAYS 

Source: Oregon Department of Aviation Records
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Annual Wallowa Fly-In 
The annual Wallowa County Fly-in, sponsored by 
the North East Oregon Aviation Foundation, began 
in 2008 and has steadily grown its attendance. The 
two-day July event now attracts about 150 aircraft 
to the Airport from around the region. It is estimated 
that the event currently generates 400 operations, 
consisting primarily of participant aircraft arrivals and 
departures, with additional flights (sightseeing, aerial 
performances, etc.) in the local area and traffic pattern. 
The event attracts a wide range of aircraft type from 
small single-engine aircraft, antique aircraft including 
warbirds, jets (L39, typ.), large propeller aircraft (DC-
3, typ.), and helicopters (civilian/military). This flight 
activity accounts for nearly 10 percent of the (2019) 
baseline operations estimate, as presented in Figure 
3-9. The 2020 event was cancelled due to COVID-19, 
but is planned to resume in 2021. It is assumed that 
the event will continue and grow along with the other 
general aviation activity at the Airport. 

Medevac Flights
Wallowa County currently generates approximately 200 medical patient transports (transfers) out of the county 
each year. Common cases include heart attacks, strokes, and serious injuries (trauma) caused by a variety of 
accidents. The medical needs of the county reflect both local demographics and its large number of visitors 
throughout the year. The choice of transport mode is made by local medical professionals depending on the 
needs of each patient, while considering a variety of logistical factors. 

FIGURE 3-8: USFS AERIAL FIREFIGHTING HELICOPTER CATEGORIES 

Type I

Aircraft Types:
Heavy Lift

Internal Tanks or External Water 
Buckets 

Examples: Kaman K-Max, 
Sikorsky S-61, S-64, S-70, 
Boeing Vertol/Chinook

Type II

Aircraft Types:
Medium 

External Water Buckets, 
Rappelling, and Crew Transport 

Examples: Bell 205, 212, UH-1H

Type III

Aircraft Types:
Light 

Crew Transport, External Water 
Buckets

Examples: Bell 206, 407, 
MD500D

Source: Century West Engineering, Images: Wikepedia

Photo: Cindy Sloan
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Wallowa Memorial Hospital reports that a total of 594 patients were transported during the most recent three year 
period (2017-2019). A summary of historic critical patient transfer and aircraft activity is provided in Tables 3-4 and 3-5. 
Patient transfers during this period were evenly split between ambulances (49%) and aircraft (51%). However, hospital 
officials indicate an average of 16 patients per year are transported by ambulance due to the weather conditions 
that prevent aircraft flights. Without the current instrument/weather operational limits, aircraft would account for 
approximately 59 percent of the hospital’s total patient transfers. Based on current patient levels alone, (instrument 
flight rule (IFR) capable) fixed-wing activity at Joseph State Airport would increase by 32 annual operations.

Most local medevacs are provided by Life Flight Network aircraft (fixed-wing and helicopter) based in La Grande. 
Based on available data, fixed-wing aircraft currently account for 20 percent of total medevac flights, and helicopters 
account for 80 percent. All fixed wing medevac flights are accommodated at Joseph State Airport based on its 
runway capabilities. Helicopter flights are divided between the Airport (estimated 20 percent) and Wallowa Memorial 
Hospital or other remote locations for in field transfers (estimated 80 percent). Helicopter transport directly to/from the 
hospital is preferred when possible because it eliminates an additional ambulance transport to the Airport. Helicopter 
use of Joseph State Airport occurs when required by the specifics of patient transport, including the location of the 
emergency call. As noted earlier, Life Flight’s La Grande-based helicopters are limited to visual flight rules (VFR) 
operations, which would necessitate use of their fixed-wing aircraft during poor weather if Joseph State Airport 
supported instrument flight operations. 

Common Medevac Aircraft - Rotor & Fixed Wing

Wallowa County currently has two ambulances equipped for patient transport outside the immediate area. The 
roundtrip transit time from the local area to La Grande averages about 2.5 to 3 hours, but the time can increase 
significantly during the winter months. In addition to a longer transport time for patients, out-of-county ambulance 
transfers reduces the county-wide EMS service level to one ambulance. This is a significant system capacity issue 
that needs to be considered when weighing the importance of upgrading the all-weather capabilities at Joseph State 
Airport to improve existing emergency medical capabilities.

TABLE 3-4: CRITICAL PATIENT TRANSFERS

Critical Patient Transfers Wallowa 

Memorial Hospital (2017-2019) 

Total Patient 

Transfers

Ambulance Air

Total (3 years) 594 292 302
Annual Transfers (Average) 198 97 101
Mode Split 100% 49% 51%
Source: Wallowa Memorial Hospital

TABLE 3-5: MEDEVAC AIRCRAFT ACTIVITY 

Air Transfers Wallowa Memorial Hospital 

(2017-2019) 

Fixed Wing (JSY) Helicopter (JSY) Helicopter (WMH, 

Other)

Total

Total Transfers (3 years) 60 48 193 302
Aircraft Operations (3 years) 121 97 387 604
Annual Aircraft Operations (Average) 40 32 129 201
Source: Century West Engineering

Helicopter Operations Split: 80% WMH/20% JSY; numbers may not sum due to rounding

Source: lifeflight.org
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Page 15 in the Existing Conditions Analysis provides a summary of previous estimates of Aircraft Operations and 
Based Aircraft from available source. The following activity summary provides an updated assessment that will serve 
as the baseline for the new aviation activity forecasts for the 2020-2040 Airport Master Plan Update. 

Based Aircraft and Operations
Aircraft Type Updated 

Airport 

Count1

(2020)

Airport 

Master 

Record2

(12 months 

ending 

6/18/2020)

1993 ALP 

Update 

Report3

Single 
Engine

12 13 6

Multi Engine 0 0 0
Jet 0 0 0
Helicopter 0 0 0
Glider 0 0 0
Military 0 0 0
Ultra-Light 0 0 0
Total Based 
Aircraft

12 13 6

Annual 
Operations

4,192 3,850 1,980

1. www.BasedAircraft.com (Validated June, 2020)

2. Airport Master Record (5010) June 18, 2020

3. Airport Layout Plan Report – Joseph State Airport Layout Plan Update (Final Report, August 1993, 

R.O. Brown)

Operations Estimate (2019)
Operator A/C Type ARC Annual 

Operations

Medevac1 Pilatus PC-12 A-II 40
Augusta 
Westland 
AW119Kx

Heli 32

Wallowa 
Fly-In2

Varies A-I to A-III 400

USFS Fire1,3 K-Max, S-64 Heli 640
Aero Comm. 
690

B-II 80

Other Local 
& Transient 
Activity3

SE Piston A-I 2,820
ME Piston B-I 90
Turboprop B-I 15
Jet B-II 15
Helicopter Heli 60

TOTAL OPS - ALL 4,192
TOTAL OPS - A-I 3,212
TOTAL OPS - B-I 113
TOTAL OPS - A-II  40
TOTAL OPS - B-II 95
TOTAL OPS - HELI 732
TOTAL OPS - ALL A/C 4,192
1. Operations counts provided by aircraft operators.

2. Includes private contract AC and USFS aircraft

3. Operations are estimates using 250 OPBA applied to based aircraft counts and are exclusive of 

counts provided by operators.

FIGURE: 3-9 AIRPORT ACTIVITY SUMMARY
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Updated Aviation Activity Forecasts
The historic based aircraft and operations numbers contained in the FAA Terminal Area Forecast (TAF) are 
estimates provided through airport management updates to the 5010 Airport Master Record. Airport sponsor 
inputs are not always validated by the FAA when incorporated into the TAF. In this case, errors in the 5010 based 
aircraft data have been identified for 2017 and 2018 based on comparisons with reliable indicators of based 
aircraft totals at the Airport. As such, an accurate count of 12 based aircraft for Joseph State Airport was verified 
by airport management in 2020. The updated count is currently in the process of being validated in the FAA’s 
National Aircraft Registry (www.basedaircraft.com) and updated in the FAA 5010 Airport Record. The aircraft 
operations data in the TAF was unaffected by the erroneous based aircraft data. 

Updated activity forecasts were developed using these updated estimates and are presented in the following 
sections.

The recommended master plan forecasts will be compared to the TAF (APO TAF Detail Report 2019-2045, Issued 
January 2020) when presented to FAA for review and approval. Additional information about the TAF based 
aircraft and operations comparison is presented at the end of the chapter. 

BASED AIRCRAFT
Six new based aircraft forecasts were developed based on previously established models. Growth trends 
established by those models were applied to the updated based aircraft count presented earlier (see Figure 3-9).

Terminal Area Forecast 16-year (modifi ed) Historic Trend
The TAF historic based aircraft totals for Joseph State Airport from 2000 to 2016 appears to be relatively 
consistent with actual based aircraft totals and documented hangar construction. As noted earlier, the data 
anomalies for 2017 and 2018 make valid assessments of these most recent years impossible. Based on these 
factors, a modified 16-year historic TAF trends analysis was developed for Joseph State Airport, which reflects 
an annual growth rate of 3.2 percent. When applied to the updated based aircraft counts over the course of the 
planning period, this model projects that there will be 23 based aircraft at the Airport in 2040, an increase of 11 
aircraft. This net gain equates to a near doubling (+91%) of based aircraft over the planning period.

Modifi ed FAA Aerospace General Aviation (GA) Fleet Model
The FAA performs annual assessments of U.S. aviation activity through the FAA Aerospace Forecast. The twenty-
year forecasts are updated annually by evaluating recent events and established trends affecting a wide range of 
commercial and general aviation segments. The current version, FAA Aerospace Forecast - Fiscal Years (2020-
2040), provides projections of key activity segments in 5-year increments beginning with the 2020 forecast. 

A Modified FAA Aerospace GA Fleet Model was developed to use growth rates for each aircraft classification 
established in the forecast to project counts for each type of aircraft for the 20-year current planning period. 
Furthermore, this model developed for the Joseph State Airport assumes that at such times that a single-
engine piston is projected to be removed from the Airport’s fleet, that aircraft will be replaced by a light sport 
aircraft (LSA) and/or experimental aircraft which are cheaper to buy, own and operate, and are rapidly growing 
in popularity nationwide. This assumption is supported by the anticipated 0.9 percent decrease in single-engine 
pistons and the projected 3.60 percent increase in LSAs nationwide. 

The Modified FAA Aerospace GA Fleet Model, when applied to all aircraft, projects an average annual growth rate 
of 1.96 percent. This results in 18 based aircraft in 2040, an increase of 6 aircraft (50 percent) over the planning 
period.

FAA Northwest Mountain Region Trend
The FAA Terminal Area Forecast (2019-2045) for the Northwest-Mountain Region projects that the based aircraft 
fleet will grow at an average annual rate of 0.91 percent between 2018 and 2040. This rate represents the third 
highest rate among the nine FAA regions. It is also greater than the annual projected growth rate for the nation 
(0.84 percent) for the same period. This indicates that although the forecast rate of growth is modest, the region 
is expected to be among the strongest in the nation for general aviation based aircraft fleet growth over the next 
twenty years.
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When applied to the current based aircraft counts, this model predicts a total of 14 based aircraft at Joseph State 
Airport by 2040. This represents an increase of 2 aircraft (17 percent) over the planning period.

Oregon Aviation Plan (OAP v6.0) Top-Down Forecast
OAP v6.0 presents a preferred 2015-2035 statewide based aircraft forecast that utilizes a modified top-down 
methodology. This model projects that Oregon’s based aircraft fleet will grow at an average of 1.1 percent annually 
through 2035. When applied to the current based aircraft count and extrapolated to the end of the current 
planning period, this model predicts a total of 15 based aircraft at Joseph State Airport by 2040. This represents 
an increase of 3 aircraft (25 percent) over the planning period. 

Wallowa County Per Capita Income/Long Term Employment Forecast
Current Woods & Poole Economics, Inc. forecasts5 of per capita income for Wallowa County, adjacent Union 
County, the state of Oregon, and the three state (OR, WA, ID) region were reviewed to gauge long term income 
expectations as a potential indicator of airport activity trends. The 2019 Woods & Poole forecast indicates per 
capita income (using “constant” dollars) in Wallowa County is expected to increase at annual rate of 1.53 percent 
between 2010 and 2050. This growth rate outpaces the forecast rate for Oregon, the three-state region, and 
Union County over the next thirty years. The forecast indicates that the 11-percentage point gap in county-versus-
statewide per capita income in 2010 will shrink to less than 3 percent by 2050. The county’s forecast growth in 
income between 2020 and 2050 is more modest, averaging 1.28 percent, but still ahead of Oregon’s forecast 
annual growth (1.1%). 

A review of Woods & Poole’s long term employment forecasts for Wallowa County was also conducted. 
Employment in Wallowa County is forecast to increase at annual rate of 1.08 percent between 2010 and 2050. For 
the period between 2020 and 2050, Wallowa County’s employment growth slows to 0.97 percent annually, which 
is virtually identical to the forecast growth rate for Oregon. 

An increase in per capita income and employment indicates underlying economic durability, which suggests, 
although not empirically, that the conditions are favorable to sustained growth in airport activity. Since both 
economic indicators provide important foundations for economic growth, their 2020-2050 growth rates were 
combined (averaging 1.13 percent) for use is projecting future based aircraft. When applied to the current based 
aircraft counts, this model projects a total of 15 based aircraft at Joseph State Airport by 2040. This represents an 
increase of 3 aircraft (25 percent) over the planning period.

Joseph State Airport – 27-Year Hangar Construction Trend (1993-2020) 
A review of historic hangar construction at Joseph State Airport was performed to correlate construction activity 
to changes in based aircraft. Airport management reports that due to adverse winter weather conditions, the 
percentage of locally-based aircraft stored in hangars is consistently high, typically greater than 90 percent. As a 
result, hangar construction trends appear to closely resemble in changes in based aircraft. 

There are currently eight hangars at Joseph State Airport, including seven conventional hangars and one 4-unit 
hangar. Several of the conventional hangars can accommodate more than one aircraft. Six conventional hangars 
have been constructed at the Airport since the last master plan was completed in 1993. Over the 27-year period, 
the new hangar construction rate has averaged about 3 percent per year. 

When this historic growth rate is applied to the current based aircraft count over the course of the planning period, 
the model projects a total of 22 based aircraft at Joseph State Airport by 2040. This represents an increase of 10 
aircraft (83 percent) over the planning period. 

RECOMMENDED BASED AIRCRAFT SUMMARY
The Modified FAA National Aerospace Forecast is recommended as the preferred based aircraft model
for use in the Joseph State Airport Master Plan. The preferred forecasts results in a net increase of 6 based 
aircraft over the planning period, which reflects an average annual growth rate of about 2 percent (1.96%). The 
forecast reflects a balance between local trends such as recent growth in visitor activity and forecast growth in 
employment, airport fueling trends, and the Airport’s recent hangar construction and based aircraft trends. The 

5 2019 State Profile - Idaho, Oregon and Washington, Woods & Poole Economics, Inc. © 2019 ISSN 1044-4947
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forecast exceeds both the FAA’s NPIAS forecast for the region (0.9% AAGR ) and the OAP long-term forecast rates 
for Oregon’s based aircraft fleet (1.1% AAGR ). 

The forecast assumes that the Airport will be able to sustain growth in its fleet that is in line with the FAA’s 
anticipated growth in the nation within each aircraft category. Although the average annual growth rate is tempered 
when compared to the Airport’s recent twenty years of historic activity, the net increase of 6 based aircraft is 
very similar to what the Airport has experienced during the period. The based aircraft forecast models that were 
developed, including the recommended model, are summarized in Table 3-6 and depicted on Figure 3-10.

Based aircraft forecasts are primarily intended to identify future facility needs in forthcoming sections of the 
master plan, particularly aircraft storage – apron parking and hangar space. Identifying development reserves is 
recommended for defining activity-dependent facility needs that may exceed forecasted growth. The proposed 
development reserve should have the capacity to accommodate 100 percent of the projected net increase of based 
aircraft (+6) over the planning period. Accordingly, the long term planning of landside facilities at Joseph State Airport 
should be capable of accommodating 12 additional based aircraft (forecast + reserve) over the next twenty years.

TABLE 3-6: BASED AIRCRAFT FORECAST MODELS (JSY)

Forecast Model Growth Rate 2020 2025 2030 2035 2040

Wallowa County Wages Per Capita/
LT Employ. Forecast

1.1% 12 13 13 14 15

JSY Hangar Construction Trend
(27 Years) 

3.0% 12 14 16 19 22

OAP v6.0 Top-Down Forecast 1.1% 12 13 13 14 15
NW Region TAF 20-year 0.9% 12 13 13 14 14
Modified National Aerospace Forecast 
(Recommended)

2.0% 12 13 15 16 18

TAF 16-Year Trend (JSY) 3.2% 12 14 17 19 23
Source: Century West Engineering
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FIGURE 3-10: BASED AIRCRAFT FORECAST MODELS (JSY)

Source: Century West Engineering 
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BASED AIRCRAFT FLEET MIX
The airport’s current based fleet is exclusively single-engine piston aircraft. Table 3-7 summarizes the current and 
forecasted fleet mix for the planning period. The based aircraft fleet mix at Joseph State Airport is expected to 
become slightly more diverse as it is anticipated that as a portion of the single-engine piston aircraft are retired over 
time, they are likely be replaced by LSA or experimental home-built aircraft, following national trends. The addition 
of locally based turbine-engine aircraft (turboprop, jet, helicopter, etc.) is also anticipated based on the FAA’s long 
term general aviation fleet forecast which reflects continued adoption of turbine engine technology. 

AIRCRAFT OPERATIONS
Four operations forecasts were prepared for comparison to the TAF. The current TAF operations projection (APO 
TAF Detail Report 2019-2045, Issued January 2020) for Joseph State Airport is provided for comparison only, 
as the TAF is not considered an acceptable forecast by FAA for master planning purposes. As noted earlier, the 
recommended forecast will be compared to the TAF for formal FAA review and approval.

The first two forecasts apply growth rates established by previous regional and national planning efforts (2019 FAA 
Aerospace Forecasts and 2019 Oregon Aviation Plan). The third projects a growth trend based on historic fuel sales 
at the Airport. The final model applies a modified operations per based aircraft (OPBA) formula recognized by FAA 
for estimating activity at non-towered GA airports.

FAA National Aerospace GA Operations Growth Rate
The current FAA Aerospace Forecast - Fiscal Years (2020-2040) model projects a 0.4 percent annual increase in 
general aviation operations within the FAA system through 2040. This growth rate was applied to the 2019 base 
year operations estimate for Joseph State Airport to develop projections for the twenty-year master planning period. 
The model projects 4,540 operations in 2040, an increase of 348 (8.3 percent; AAGR 0.4 percent) over the 20-year 
planning period.

Oregon Aviation Plan (V. 6.0) Top Down Growth Rate
The most recent Oregon Aviation Plan (OAP v6.0), published in 2019, provides forecasts of aviation activity over its 
2015- 2035 planning period. Annual general aviation operations forecasts were prepared for individual airports, 
as well as for the state system as a whole. The OAP identified a Top-Down model based on FAA national average 
growth forecasted for hours flown as the preferred forecast. The average annual growth rate for this model is 0.9 
percent. 

Applying the OAP model to the 2019 base year operations estimate for Joseph State Airport results in a projection 
of 5,015 operations in 2040, an increase of 823 (19.6 percent; AAGR 0.9 percent) over the 20-year planning period.

TABLE 3-7: BASED AIRCRAFT FLEET MIX SUMMARY (JSY)

Aircraft Type Updated Aircraft 

Count (2020)

2025 2030 2035 2040

Single Engine Piston 12 11 11 10 10
Multi Engine Piston 0 0 1 1 1
Turboprop 0 0 0 1 1
Jet 0 0 0 0 1
Helicopter 0 0 1 1 1
LSA 0 2 2 3 4
TOTAL 12 13 15 16 18
Source: Century West Engineering
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Joseph State Airport 8-Year Fuel Sales
ODA provides 100 LL aviation gasoline (AvGas) for sale at Joseph State Airport through a self-service fueling 
system. A review of the last eight full years of fuel sales data identified an upward trend overall, as depicted in 
Figure 3-11. The linear trend line projection for 2012-2019 fuel sales reflects an average annual growth rate of 
2.65 percent within a data set with significant year-to-year fluctuations. 

Historic aircraft fueling data can provide a broad indication of an airport’s activity trends over time. A variety of 
factors may affect fueling activity levels. These may include price and competition from other nearby airports 
and temporary surges in activity related to special events, such as fly-ins. On balance, the positive upward trend 
in fuel sales experienced at the Airport over the eight years is consistent with other indicators such hangar 
construction and the number of based aircraft. 

Applying the 8-year historic fuel trend line model to the base year operations estimate for Joseph State Airport 
results in a projection of 7,073 operations in 2040, an increase of 2,881 (68.7 percent; AAGR 2.65 percent) over 
the 20-year planning period.

FAA NPIAS Operations Per Based Aircraft (OPBA) Formula
This model uses a modified OPBA formula to project current and forecast airport operations. FAA Order 5090.5 
Formulation of the NPIAS and ACIP, suggests a forecast methodology for non-towered airports that relies on 
a general formula for estimating operations by utilizing an activity ratio that is applied to current and forecast 
based aircraft. The Order identifies a typical range of 250 to 450 OPBA for different types of general aviation 
airports depending on the airport’s role in the NPIAS. The current estimate of aircraft operations presented 
previously (see Figure 3-9) combines a fixed 250 OPBA (the NPIAS recommended multiplier for a Basic General 
Aviation airport) with the activity estimates for the three unique users described in this chapter (medevac, aerial 
firefighting, and the annual Wallowa County Fly-In). This forecasting methodology was determined appropriate 
based on the significant variance between the unadjusted 250 OPBA-derived operations level and the updated 
operations estimate developed through verification of data for each discreet group. 

The recommended based aircraft forecast growth rate (AAGR 1.96 percent) was then applied to the current 
operations estimate to project future activity through the 20-year planning period. This approach assumes that 
aircraft operations at Joseph State Airport will increase at a rate comparable to forecast based aircraft. 

Applying the model to the base year operations estimate results in 6,180 total operations in 2040, an increase of 
1,988 operations (47.4 percent; AAGR 1.95 percent) over the 20-year planning period. 

FIGURE 3-11: JSY ANNUAL FUEL SALES (100LL)

Source: Oregon Department of Aviation (ODA) Records. Does not include operator-tankered fuel for USFS Fire Operations. 
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TAF 2020-2040 
The TAF is provided for comparison to the updated operations forecast models. The current TAF (APO TAF Detail 
Report 2019-2045, Issued January 2020) projects Joseph State Airport annual operations to increase from 3,850 
to 6,332 operations in 2040, an increase of 2,482 operations (64.5 percent; AAGR 2.29 percent) above 2018 
(current TAF base year).

RECOMMENDED AIRCRAFT OPERATIONS SUMMARY
The recommended forecast of aircraft operations at Joseph State Airport is the FAA NPIAS Operations per Based 
Aircraft (OPBA) Formula. This model projects an average annual growth rate in operations of 1.96 percent over 
the planning period, resulting in 6,180 aircraft operations in 2040. The use of the NPIAS OPBA model is consistent 
with FAA guidance for estimating operations at non-towered airports and the projected estimates derived from 
the model are in line with operational estimates of other area airports of similar size and characteristics.

The aircraft operations forecast models that were evaluated, including the recommended model, are summarized 
in Table 3-8 and depicted on Figure 3-12.

TABLE 3-8: FORECAST ANNUAL OPERATIONS RATES (JSY)

Forecast Model AAGR 2020 2025 2030 2035 2040

OPBA (Recommended) 1.96% 4,192 4,619 5,090 5,609 6,180
OAP Top Down 0.90% 4,192 4,384 4,585 4,795 5,015
Fuel Sales - 8 year 2.65% 4,192 4,778 5,445 6,206 7,073
TAF (2020-2040) 2.29% 4,025 4,506 5,051 5,661 6,332
National Aerospace GA Ops 0.70% 4,192 4,277 4,363 4,451 4,540
Source: Century West Engineering

FIGURE 3-12: OPERATIONS FORECAST MODELS (JSY)

Source: Century West Engineering
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LOCAL AND ITINERANT OPERATIONS
General aviation (GA) operations consist of aircraft takeoffs and landings conducted by GA aircraft. All aircraft 
operations are classified as local or itinerant. Local operations are conducted in the vicinity of an airport and 
include flights that begin and end at the airport. These include aerial applicators, flight training, touch and go 
operations, and other flights that do not involve a landing at another airport. Itinerant operations include flights 
between airports, including cross-country flights. Itinerant operations reflect specific travel between multiple 
points, often associated with business and personal travel.

The TAF data for Joseph State Airport show a range of local and itinerant traffic splits, with local traffic ranging 
from 16 to 23 percent, with itinerant traffic accounting for 77 to 84 percent. A review of flight activity used to 
develop the updated estimate of airport operations (see Figure 3-9) indicates that local traffic accounted from 
approximately 24 percent of operations at the airport. 

It is recommended that the 24 percent/76 percent local/itinerant air traffic distribution be applied to the forecast 
operations for the planning period. The local and itinerant distribution for each forecast year is summarized in 
Table 3-9.

AIRCRAFT OPERATIONS FLEET MIX
Single engine piston aircraft currently account for just over 75 percent of airport operations, followed by 
helicopters, multi- engine piston, single-engine and multi-engine turboprops, and business jets. It is expected 
that the mix of air traffic at Joseph State Airport will shift slightly during the twenty-year planning period to include 
more turboprops, helicopters, and a small number of jets based on current trends in aircraft manufacturing and 
the composition of airport users. The growing popularity of single-engine turboprops for personal and business 
use is expected to have the greatest impact on the operational fleet mix at Joseph State Airport. Piston helicopter 
activity is also expected to increase for general aviation transportation and flight training purposes. The aircraft 
operations fleet mix forecast is summarized in Table 3-10.

TABLE 3-9: ITINERANT/LOCAL OPERATIONS MIX (JSY)

Activity 2020 2025 2030 2035 2040

Total Itinerant Operations 3,186 3,511 3,868 4,181 4,607
Local Operations 1,006 1,109 1,221 1,320 1,455
Total Local & Itinerant Operations 4,192 4,620 5,089 5,501 6,062
Source: Century West Engineering

TABLE 3-10: OPERATIONS FLEET MIX (JSY)

Aircraft Type 2020 2025 2030 2035 2040

Single Engine Piston1 3,158 3,376 3,596 3,745 3,960
Multi Engine Piston 110 116 122 125 130
Turbo Prop 129 160 197 238 293
Jet 14 18 23 29 37
Helicopters 781 950 1,151 1,364 1,642
Total Operations 4,192 4,620 5,089 5,501 6,062
Source: Century West Engineering

1. Includes LSA and Experimental AC
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TABLE 3-13: AIRPORT REFERENCE CODE (ARC)

Aircraft Approach Category Aircraft Approach Speed 

knots

Airplane Design Group Aircraft Wingspan

A less than or equal to 91 I - Existing less than or equal to 49’
B 92 to 121 II - Future 50’ to 79’
C 122 to 141 III 80’ to 118’
D 142 to 166 IV 119’ to 171’

CRITICAL AIRCRAFT AND AIRPORT REFERENCE CODE (ARC)
The critical aircraft (or design aircraft) represents the most demanding aircraft using the airport on a regular basis 
and determines the appropriate airport reference code (ARC) and airport design standards for airport development.
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Critical Aircraft
The selection of design standards for airfield facilities is based upon the characteristics of the most demanding 
aircraft that are expected to use the airport. This group of aircraft or aircraft type is designated as the “critical 
aircraft.” The FAA provides the following definitions:

“The critical aircraft is the most demanding aircraft type, or grouping of aircraft with similar 
characteristics, that make regular use of the airport. Regular use is 500 annual operations, including both 
itinerant and local operations, but excluding touch- and-go operations. An operation is either a takeoff or 
landing.” (FAA AC 150/5000-17)

The FAA group aircraft into five categories (A-E) based upon their approach speeds. Aircraft Approach Categories 
(AAC) A and B include small propeller aircraft, many small or medium business jet aircraft, and some larger 
aircraft with approach speeds of less than 121 knots (nautical miles per hour). Categories C, D, and E consist of the 
remaining business jets, and larger jet and propeller aircraft generally associated with commercial and military use 
with approach speeds of 121 knots or more. The FAA also establishes six airplane design groups (I-VI), based on 
the wingspan and tail height 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. The combination 
of airplane design group and aircraft approach speed for the critical aircraft creates the Airport Reference Code 
(ARC), which is used to define applicable airfield design standards.

CURRENT CRITICAL AIRCRAFT
The identification of the current critical aircraft for an 
airport is required to define the appropriate design 
standard for airport facilities currently and in the near 
term. Table 3-11 summarizes the current estimate of 
aircraft operations at Joseph State Airport by aircraft 
type and ARC.

Prior to this master plan update, the 1993 Airport 
Master Plan and Airport Layout Plan (ALP) identified 
the existing and future critical aircraft for Joseph 
State Airport as the Beechcraft King Air A-100, a 
multi-engine turboprop included in ARC B-I (small). 
Subsequent updates to the ALP maintained the ARC 
B-I (small) designation for existing and future critical 
aircraft ARC, although the reference to a specific 
critical aircraft was eliminated. 

Joseph State Airport accommodates a variety of 
aircraft types. Fixed wing activity is dominated by 
single-engine aircraft (A-I) weighing less than 12,500 
pounds (small aircraft). However, the Airport also 
accommodates B-I aircraft, and ADG II aircraft (A-II/B-
II), though not enough to meet the FAA’s threshold of 
regular use. The majority of single-engine ADG I and 
II aircraft are included in Aircraft Approach Category 
A. Small multi-engine piston and turbine aircraft are 
typically included in Approach Categories A and B, 
while larger multi-engine jets and turboprops are 
included in Approach Category B or C. 

TABLE 3-11: OPERATIONS BY AIRCRAFT TYPE AND ARC

Operations Estimate (2019)
Operator A/C Type ARC Annual 

Operations

Medevac1 Pilatus PC-12 A-II 40
Augusta 
Westland 
AW119Kx

Heli 32

Wallowa 
Fly-In2

Varies A-I to A-III 400

USFS Fire1,3 K-Max, S-64 Heli 640
Aero Comm. 
690

B-II 80

Other Local 
& Transient 
Activity3

SE Piston A-I 2,820
ME Piston B-I 90
Turboprop B-I 15
Jet B-II 15
Helicopter Heli 60

TOTAL OPS - ALL 4,192
TOTAL OPS - A-I 3,212
TOTAL OPS - B-I 113
TOTAL OPS - A-II  40
TOTAL OPS - B-II 95
TOTAL OPS - HELI 732
TOTAL OPS - ALL A/C 4,192
Source: Century West Engineering

1. Operations counts provided by aircraft operators.

2. Includes private contract AC and USFS aircraft

3. Operations are estimates using 250 OPBA applied to based aircraft counts 

and are exclusive of counts provided by operators.
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A Cessna 182 (typical high performance single engine) is representative of the most demanding fixed-wing 
aircraft type currently generating at least 500 annual operations at Joseph State Airport. The Cessna 182 is 
classified ARC A-I (small). Based on the current critical aircraft designation, the ARC for Joseph State Airport is A-I 
(small). Although this is minor change in ARC from prior ALPs, it is important to note that there are no significant 
differences in the corresponding FAA design standards because the FAA consolidates Approach Category A 
and B into a single set of standards for all design groups.6 An evaluation of runway length requirements, which is 
driven largely by the critical aircraft, will be conducted in the facility requirements chapter. 

Cessna Skylane (C-182)

FUTURE CRITICAL AIRCRAFT
Based on the updated aviation activity forecasts, no change in critical aircraft is anticipated during the current 
twenty year planning period. Activity by Approach Category B (ADG I) aircraft and ADG II aircraft is expected to 
increase over the course of the planning period, particularly as upgraded instrumentation will allow increased 
utilization of Pilatus PC-12 or similar aircraft for medevacs and improve access for other general aviation aircraft. 
Table 3-12 summarizes forecast operations at Joseph State Airport by ARC.

6 FAA Advisory Circular (AC) 150-5300-13A, Appendix 7, Table A7-3.

Image Source: Textron Aviation 

TABLE 3-12: OPERATIONS FLEET MIX BY ADG

% 2020 2025 2030 2035 2040

TOTAL OPS - A-I 75.33% 3,158 3,480 3,834 4,225 4,656
TOTAL OPS - B-I 2.62% 110 121 134 148 163
TOTAL OPS - A-II/B-II 3.41% 143 158 174 192 211
TOTAL OPS - HELI 18.63% 781 860 948 1,044 1,151
TOTAL OPS - ALL A/C 100.00% 4,192 4,619 5,090 5,609 6,181
Source: Century West Engineering
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Operational Peaks
Activity peaking is evaluated to identify potential capacity related issues that may need to be addressed through 
facility improvements or operational changes. The Peak Month represents the month of the year with the greatest 
number of aircraft operations (takeoffs and landings). The peak month for most general aviation airports occurs 
during the summer when weather conditions and daylight are optimal. 

The 1993 Airport Master Plan the estimated peak month for aircraft operations at Joseph State Airport to be 17 
percent for both July and August. The report concluded that approximately two-thirds of the Airport’s annual air 
traffic occurs during this peak summer period. 

A review of 2012-2019 ODA fuel sales records provides a more recent indication of aircraft activity peaking. The 
data confirms that July and August remain the most activity months for flight activity, although the peaking levels 
(percentage of annual fuel sales volume) averaged 22 percent. These fueling trends are consistent with peak 
visitor season and specific events such as the Wallowa County Fly-in. The majority of USDA-FS aircraft operating 
at the Airport during fire season are turbine powered and rely on their own jet fuel, which is not included in ODA’s 
fuel records. Considering the combination of factors, a peak month operations percentage of 24 percent is 
recommended for the current planning period. The combined volume of fuel sales during three busiest summer 
months (June, July, and August) for these years averaged 53 percent of annual fuel sales, which is consistent with 
earlier assessments of seasonality. 

Peak Day operations are defined by the average day in the peak month (Design Day) and the busy day in the 
typical week during peak month (Busy Day). The Design Day is calculated by dividing peak month operations by 
30. For planning purposes, the Busy Day is estimated to be 50 percent higher than the average day in the peak 
month (Design Day x 1.5), based on common activities generating significant surges in flight activity. 

The peak activity period in the Design Day is the Design Hour. For planning purposes, the Design Hour operations 
are estimated to account for 20 percent of Design Day operations (Design Day x 0.20).

The operational peaks for each forecast year are summarized in Table 3-14. This level of peaking is consistent 
with the mix of airport traffic and is expected to remain relatively unchanged during the planning period. These 
measures of activity are considered when calculating runway/taxiway capacity and transient aircraft parking 
requirements. No significant runway or taxiway capacity issues have been identified based on current or forecast 
activity levels.

TABLE 3-14: PEAK OPERATIONS (JSY)

Aircraft Type 2020 2025 2030 2035 2040

Annual Operations 4,192 4,620 5,089 5,501 6,062
Peak Month Operations (24%) 1,006 1,109 1,221 1,320 1,455
Design Day Operations
(average day in peak month)

34 37 41 44 48

Busy Day Operations
(assumed 150% of design day)

50 55 61 66 73

Design Hour Operations
(assumed 20% of design day)

7 7 8 9 10

Source: Century West Engineering
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TABLE 3-15: FORECAST SUMMARY

Activity 2020 2025 2030 2035 2040

Itinerant Operations
 General Aviation 2,294 2,536 2,802 3,035 3,353
 Air Taxi (Fire & Medevac) 792 875 966 1,045 1,154
 Military 100 100 100 100 100
Total Itinerant Operations 3,186 3,511 3,868 4,181 4,607
Local Operations 1,006 1,109 1,221 1,320 1,455
Total Local & Itinerant Operations 4,192 4,620 5,089 5,501 6,062

Based Aircraft 12 13 15 16 18
Operations per Based Aircraft 349 355 339 344 337
Source: Century West Engineering

Military Activity
The FAA Terminal Area Forecast (TAF) lists no military flight activity at Joseph State Airport. However, occasional 
military use with helicopters or small fixed-wing aircraft in support of emergency response, search and rescue, 
and training activities would be consistent with activity (Oregon Army National Guard, etc.) experienced at other 
Oregon general aviation airports. Military flight activity at the Airport is limited by available airfield capabilities and 
is assumed at 100 annual operations during the planning period.

Air Taxi Activity
Air taxi activity includes for-hire charter flights, medevac flights, and some scheduled commercial air carriers 
operating under FAR Part 135. The current FAA TAF lists a static 250 annual air taxi operations at Joseph State 
Airport through 2045. 

The USDA-FS makes extensive use of contractors, which suggests that a portion of aerial fire operations would be 
categorized as air taxi. It is unknown whether the USDA-FS operator contracts are performed under FAR Part 135 
or 91, but the nature of the activity suggests that it is appropriate to differentiate the activity from other general 
aviation flight activity regulated under FAR Part 91.

Since the number of Air Taxi operations is likely to increase with the other activity at the Airport, the proportion of 
activity attributed to Air Taxi is assumed to remain constant over the planning period.

Forecast Summary
A summary of the based aircraft and annual aircraft operations is presented in Table 3-15. These forecasts project 
slight to modest growth over the twenty-year planning period that is consistent with FAA’s long-term expectations 
for general aviation in the region. Both based aircraft and operations are forecast to increase at an average annual 
rate of 1.96 percent between 2020 and 2040.

TERMINAL AREA FORECAST (TAF) COMPARISON
As discussed previously, based aircraft data presented in the TAF are the result of erroneous data provided to 
the FAA via the Airport Master Record 5010 and any comparison to the TAF would not likely be an appropriate 
method of validating the updated estimates. The source of the data error has been identified and future data 
submittals to FAA should be reliable moving forward. 
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The aircraft operations estimates presented in the TAF show 3,937 operations in 2019. Operations are projected 
to increase steadily over time to 6,332 in 2040. The master plan annual operations forecast for Joseph State 
Airport deviate from the TAF forecasted estimates by less than 10 percent during the current planning period. 

FAA review will be required for both the based aircraft and the aircraft operations models for comparison to 
the current TAF. A detailed comparison of the forecast based aircraft and aircraft operations is summarized in 
Table 3-16.

TABLE 3-16: TAF COMPARISON

Based Aircraft 2020 2025 2030 2035 2040

Preferred Forecast 12 13 15 16 18
TAF 32 32 32 32 32
Percent Difference -62.5% -59.4% -53.1% -50.0% -43.8%

Aircraft Operations 2020 2025 2030 2035 2040

Preferred Forecast 4,192 4,620 5,089 5,501 6,062
TAF 4,025 4,506 5,051 5,661 6,332
Percent Difference 4.1% 2.5% 0.8% -2.8% -4.3%
Source: Century West Engineering

FIFTY-YEAR FORECAST
Fifty-year demand forecasts were prepared as required in the FAA-approved master plan scope of work by 
extrapolating the average annual growth rates (AAGR) for the recommended twenty-year based aircraft and 
aircraft operations forecasts. The purpose of the 50-year projection is to provide an estimate of demand that 
can be used to approximate long-term aviation use land requirements for the airport. Table 3-17 summarizes the 
50-year forecast including the intermediate 30- and 40-year based aircraft and aircraft operations. 

Next Steps
As noted in the chapter, a critical item related to the forecast approval is the selection of the current and future 
critical aircraft. These designations will confirm the appropriate design criteria, including Airport Reference Code 
(ARC), and Taxiway Design Group (TDG) to be used in the Joseph State Airport - 2020-2040 Airport Master Plan. 
The forecast approval letter is included in Appendix B. 

The aviation activity forecasts are used to evaluate the aeronautical facility requirements for the Airport 
in the following chapter (Chapter 4 – Facility Requirements). The facility requirements evaluation will quantify 
current and future facility needs in general terms and volume. 

TABLE 3-17: 50-YEAR FORECAST (JSY)

2020 2040 2050 2060 2070

Annual Operations 4,192 6,180 7,360 8,937 11,064
Based Aircraft 12 18 21 26 32
Source: Century West Engineering


