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Shenandoah Valley 
Regional Airport 
Commission, 
in conjunction 
with the FAA 
and DOAV, has 
undertaken this 
master plan

1|Section 1 - Introduction 

The Shenandoah Valley Regional Airport (Shenandoah, SHD) is a dynamic 
aviation facility situated within the scenic Shenandoah Valley of Virginia.  
In recent years, the combination of shifts in commercial airline service, 
fluctuations in general aviation activity, the completion of various 
improvement projects, and updates to FAA design criteria have created 
changing conditions at the airport. In order to provide guidance through 
these changing conditions and in anticipation of emerging trends, the 
Shenandoah Valley Regional Airport Commission (Commission), in 
conjunction with the Federal Aviation Administration (FAA) and the 
Virginia Department of Aviation (DOAV), has chosen to undertake this 
airport master planning effort. The outcome of this effort will provide a 
20 year outlook related to aviation demand and provide guidance and 
recommendations for future developments and infrastructure needs for 
SHD. 
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1|Section 2 - Goals and Objectives

Shenandoah’s last adopted planning 
document was the 1999 Airport Layout Plan 
(ALP) Update Final Report (1999 ALP Report). 
Since implementation of this plan, SHD has 
experienced significant changes in aviation 
operations and activity. Shenandoah has also 
completed a host of safety, capacity, and 
preservation projects recommended in the 

1999 ALP Report. These improvement projects 
include the extension of the Runway 5 Safety 
Area, construction of a new corporate hangar 
site, expansion of the public automobile 
parking area, and access road realignment 
and enhancement. For this planning effort, 
the Commission has established focus areas, 
goals, and objectives. 

01 - Evaluate capability of existing airfield geometrics to 
accommodate the most demanding class of aircraft

02 - Address the alignment of parallel taxiway at the Runway 5 
end to make it consistent with FAA Design Standards

03 - Evaluate the alignment and layout of all connector 
taxiways

04 - Conduct a Runway Length Analysis to evaluate the 
justification for an extension based on anticipated critical 
aircraft and user needs.

05 - Evaluate enhancements to the SHD Airspace including: 
Radar coverage, ground radio communications, feasibility 
of additional NAVAIDs, potential for lower approach visibility 
minimums

06 - Evaluate the separation between the existing general 
aviation and commercial terminal buildings, capacity, and use

07 - Evaluate terminal facilities against forecasts, TSA 
requirements, and Commission goals

08 - Review the capacity and layout of existing hangars

09 - Evaluate impact of Special Operators, especially Dynamic 
Aviation, with regard to aircraft storage

10 - Evaluate the existing terminal building and amenities 
against forecast and the Commission’s goals. 

2016 SHD Master Plan Update Goals & Objectives
Shenandoah Valley Regional Airport 
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Other

The Commission has outlined a number of 
specific areas in which the existing condition is 
to be evaluated in comparison to the forecasted 
future demand, such as the terminals, hangars, 
and runway length.  The Commission’s goals 
also include evaluation of opportunities for 
implementation of sustainable practices and 
airspace improvements when practical and 
feasible.

Cargo 
Facilities
Support
Facilities

Access, 
Circulation, 
and Parking

Other

11 - Evaluate opportunities to provide dedicated Air Cargo 
Area

12 - Consider relocation of existing Fuel Farm to accommodate 
future growth

13 - Evaluate opportunities to provide on-airport sites for ARFF 
Training Area

14 - Analyze current SHD wayfinding elements with emphasis on 
Route 256, the State Route 771 corridor and on-airport systems.

15 - Evaluate the Land Use within each Runway Protection Zone
 
16 - Evaluate SHD’s ability to implement sustainable practices 
including possible installation of a solar farm

17 - Consider Virginia Air Transportation System Plan (VATSP) 
and Virginia NAVAID Study recommendations within proposed 
alternatives
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of opportunities for 
sustainable practices and 
airspace improvements
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1|Section 3 - Study Design 

Development of Airport Master 
Plans is guided by procedures and 
requirements stipulated in FAA 
Advisory Circular (AC) 150/5070-
6B, Airport Master Plans.  The 
criteria contained in this AC calls for 
the collection and review of existing 
conditions at an airport and in the 
community it serves, development 
of forecasts of aviation demand, 
and an evaluation of these demand 
inputs on existing airport facilities 
and infrastructure to guide the 
development of a recommended 
20 year capital improvement plan.  

Beyond these fundamental planning 
elements, a high-level overview of 
environmental issues is conducted 
along with an examination of 
obstructions both on and off an 
airport which may impact the safe 
operation of aircraft.  

The 2016 SHD Airport Master 
Plan Update (Master Plan) will 
conform to the criteria established 
in this AC as described above.  In 
addition, a financial feasibility 
and implementation plan will 
be created to help guide the 

execution of the proposed 
alternative. Finally, an airport 
business plan and sustainability 
analysis is to be provided.  The 
critical output for the Master Plan 
is the development of an updated 
Airport Layout Plan (ALP) set which 
will graphically depict current and 
future recommended facilities for 
SHD along with a property map and 
airspace and obstruction drawings. 
. 

Understanding…Airport Master Planning

Master plans offer airport officials, state aviation 
agencies, the FAA, community planners, 
and local governmental officials a valuable 
decision making tool to help guide future 
development at an airport.

The master planning process is comprised 
of a series of fundamental elements;  each 
element is typically identified as a defined task 
in the study effort and may be presented as an 
individual chapter in the master plan report. 

At the completion of the SHD master planning 
process, the FAA, DOAV, and the Commission 
will review all elements to ensure sound 
planning techniques have been applied. These 
agencies only approve the aviation forecasts 
and the ALP drawing set.
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Chapter Two | Existing Conditions
Section 01 - Existing Conditions Inventory
Section 02 - Airport Background 
Section 03 - Regional Context
Section 04 - Description of Existing Facilities

2|Section 1 - Existing Conditions Inventory

This chapter provides an overview of existing conditions at Shenandoah 
Valley Regional Airport.  Sources of information referenced for this chapter 
include, but are not limited to:

• 1999 Airport Layout Plan and Final Report (1999 ALP Report)
• 2003 Virginia Air Transportation System Plan Update (VATSP)
• FAA Terminal Area Plan (FAA TAF) issued January 2015
• 2014 DOAV Pavement Condition and Analysis 
• 2014 Woods & Poole Projections and Database
• Central Shenandoah Planning District Commission 
• U.S. Census Bureau
• Recent National Environmental Policy Act (NEPA) documents
• SHD Airport Records
• On-site visual inspection of SHD 

Section 05 - Historic Levels and Trends of Aviation Demand
Section 06 - Environmental Overview
Section 07 - Financial Data, Businesses, and Tenants
Section 08 - Summary of Existing Conditions
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2|Section 2 - Airport Background

2.2|Part 01 - Airport Role & Classification

The Shenandoah Valley Regional Airport is a primary non-
hub airport and is certificated by the FAA in accordance 
with 14 CFR Part 139 to accommodate air carrier activity.  
It serves the commercial and general aviation (GA)
needs of Augusta and Rockingham Counties, the cities of 
Staunton, Harrisonburg, and Waynesboro, and surrounding 
communities.  Shenandoah provides myriad services to the 
flying public and links the region to markets both domestically 
and internationally.  

For purposes of defining Shenandoah’s role in the context of 
the national and state aviation systems, the 2014 National 
Plan of Integrated Airport Systems (NPIAS) lists SHD as 
a Primary Non-hub Commercial Service airport.  This is 
unchanged from the 1999 ALP Report. SHD’s NPIAS status 
is not anticipated to change within the next upcoming 
NPIAS revisions (through at least 2019). The 2003 Virginia 
Air Transportation System Plan (VATSP) classifies SHD as a 
Commercial Service airport. As a Commercial Service airport 
Shenandoah provides scheduled air carrier service and/or 
commuter service to domestic locations. According to the 
VATSP Commercial service airports, such as Shenandoah 
should have a minimum FAA Airport Reference Code of 
Category “C” design criteria (ARC-C) and provide a precision 
instrument approach where practical and feasible.

Section Overview
Part 01 | Airport Role & Classification

Part 02 | Airport Location

Part 03 | Airport History

Part 04 | Summary of Commercial Service

Part 05 | Ownership & Management

2014 National Plan 
of Integrated Airport 
Systems list SHD as 

a Primary Non-hub 
Commercial Service 

airport
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Understanding…Airport Classifications

Federal airport classifications 
are published within the National 
Plan of Integrated Airport Systems 
(NPIAS) as required by the Airport 
and Airways Improvement Act of 
1982.  This FAA planning document 
is updated biannually in an effort to 
identify the nation’s airport needs 
over a 10-year planning period 
and classify airports based on their 
significance to the air transportation 
system.  

Only those airports within the NPIAS 
are eligible to receive federal 
Airport Improvement Program (AIP) 
funding. As of 2014, there are 5,148 
public-use airports in the United 
States.  Of these, 3,345 (65 percent) 
have been deemed significant to air 
transportation and have therefore 
been included in the NPIAS. 

Likewise, the Commonwealth of 
Virginia classifies the role of airports 
within the Virginia Air Transportation 
System Plan (VATSP).



Chapter Two | Existing Conditions

Delta Airport Consultants, Inc. | Page 2-4

2.2|Part 02 - Airport Location

SHD is located within Augusta County, Virginia, in the north-
western portion of the state approximately seventeen miles 
northeast of the City of Staunton, VA, 25 miles southwest 
of the City of Harrisonburg, and two miles southwest of 
the community of Weyers Cave.  Staunton serves as the 
official County seat for Augusta County although the vast 
majority of governmental services are provided through 
its administrative complex in Verona, VA.  Harrisonburg 
serves as the County seat for Rockingham County. These 
independent cities are the largest populated centers in the 
Shenandoah Valley region.

Staunton is located at the crossroads of Interstates 64 and 81 
(Figure 2-1).  These federal interstate highways strategically 
connect the region to major areas of commerce to points 
north, south, east and west.  Other significant roadways in 
the region include U.S. Highways 33, 250, 340, and 256. In 
addition, the scenic Skyline Drive and Blue Ridge Parkway 
are also within the region.  A Norfolk-Southern rail line is also 
located due west of SHD.  This line links this region of the 
Shenandoah Valley with major cities throughout the United 
States and is accessed by a host of major employers in the 
region including Merke and MillerCoors.  

SHD is located approximately 40 miles west of Charlottesville, 
85  miles north of Roanoke, 100 miles northwest of 
Richmond, and 90 miles southwest of Washington, DC.

Interstates 64 
and 81 and 
rail connect 

SHD to other 
major regions 
and points of 

commerce 
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Figure 2-1. SHD is located in the northwestern Virginia and is in close proximity to interstate and railway systems.
Source: Delta Airport Consultants, Inc., state background from www.Mapresources.com, January 2015

Airport Location
Shenandoah Valley Regional Airport
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2.2|Part 03 - Airport History

1958: Shenandoah was officially opened. At that time the 
airport consisted of a 4,000 foot by 100 foot paved and 
lighted runway, an apron, connector taxiway, and entrance 
road. It was categorized as a general feeder airport built with 
various federal state and local funds. 

1960s: Piedmont Airlines began scheduled airline services 
with four daily flights. In 1964, increased activity and more 
demanding aircraft prompted lengthening the runway to 
5,000 feet. In the late 1960s the runway was extended again 
to 6,000 feet and widened to 150 feet and a turnaround was 
added to the northeast end. Also, within the late 1960s the 
existing terminal building was constructed and a localizer 
system was installed. 

1970s and 1980s: Growth and development continued. 
Additions included a glide slope antenna (1973), a high 
intensity runway lighting system (1984), parallel taxiway and 
terminal apron (1986), and a new general aviation building 
(1986). United Express also began service in August of 1988, 
providing five scheduled daily flights to Washington-Dulles. 

1990s and 2000s: The Airport Master Plan was updated 
(1990), the aviation terminal was renovated and expanded 
(1991), a new taxiway lighting and signage system was 
installed (1992), a new apron was designed and constructed 
(1994-95), and a new general aviation terminal was built 
(1996). There was an ALP Report Update (1999), an 
additional apron rehabilitation and expansion (1998-2000), 
a corporate hangar and snow removal equipment building 
were constructed (2003), the runway and taxiways were 
rehabilitated (2004-05), and a new remote hangar apron 
was constructed (2009).

2010-present: The  Airline Terminal apron was rehabilitated 
(2010), the Airline Terminal building was renovated (2011), 
and the parking lot expanded and rehabilitated (2013).

Over time, Shenandoah has shown steady growth (Figure 
2-2). SHD’s grant history tells a story of the sequence and 
pace of airside and landside development (Table 2-1).
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Figure 2-2. A timeline of airport history shows steady growth at Shenandoah. 
Recent growth over the past 25 years can be seen within the aerial images.
Source: Delta Airport Consultants, Inc., January 2015. 
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Year Description Amount

1958 Construct and pave runway (4,000’ x 100’),  
apron,  connecting taxiway, auto parking 

area, road; land acquisition, clearing

$ 317,440

1972 Airport Master Plan, expand apron 5,300 SY, 
reconstruct parts of Runway 4-22 and Taxi-

way 22 turnaround

$ 81,766

1973 Site prep for ILS glide slope installation $ 17,388
1974 Construct new apron; precision marking on 

Runway 4-22
$ 63,966

1974 Construct and mark parallel taxiway, widen 
stub taxiway, install VASI on Runway 22, relo-

cate ceilometers, REILs

$ 383,265

1976 Construct and mark parallel and connecting 
taxiway, expand apron, construct T-hangar 

taxiways, perimeter fencing, MITL, install VASI 
on Runway 4, land acquisition 

$ 721,791

1977 Overlay and mark Runway 4-22 and portions 
of stub taxiways

$ 792,994

1978 Overlay and groove runway, overlay taxiway, 
shoulder grading

$ 209,611

1979 Construct extended runway safety area, relo-
cate road, acquire land 

$ 447,614

1983 Acquire snow removal equipment, improve 
aircraft rescue & firefighting building 

$ 219,244

1985 Rehabilitate runway lighting, install apron 
lighting

$ 103,254

1986 Construct apron, install miscellaneous 
NAVAIDS, rehabilitate taxiway, expand apron 

$ 584,592

1987 Acquire aircraft rescue & firefighting vehicle $ 229,126
1988 Install weather reporting equipment, acquire 

aircraft rescue & firefighting safety equip-
ment, expand terminal building, conduct 

Airport Master Plan study

$ 301,548

1989 Expand Terminal Building $ 244,080
1990 Improve and expand terminal building, im-

prove access road, expand apron
$ 1,316,920

1992 Acquire aircraft rescue & firefighting safety 
equipment, install guidance signs, improve 

airport drainage, install runway vertical/visu-
al guidance system, acquire snow removal 

equipment, rehabilitate taxiway lighting

$ 384,395

Table 2-1. Grant History
Shenandoah Valley Regional Airport
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Year Description Amount

1994 Construct apron, install apron lighting $ 114,116
1995 Install apron lighting, construct apron, ac-

quire snow removal equipment, improve 
airport drainage 

$ 1,097,090

1996 Acquire snow removal equipment, conduct 
Airport Master Plan study, improve runway 

safety area

$ 394,955

1998 Improve runway safety area, rehabilitate 
apron

$ 129,290

1999 Rehabilitate apron $ 346,841
2000 Construct apron, improve runway safety area $ 2,068,498
2001 Acquire aircraft rescue & firefighting vehicle, 

improve runway safety area
$ 6,069,124

2002 Security enhancements, construct snow 
removal equipment building, rehabilitate 

runway

$ 610,436

2003 Construct snow removal equipment building $1,175,848
2004 Rehabilitate runway $ 5,608,332
2005 Rehabilitate runway, acquire snow removal 

equipment
$ 2,940,493

2006 Acquire snow removal equipment, rehabili-
tate runway lighting

$ 167,924

2007 Rehabilitate runway lighting $ 713,695
2008 Rehabilitate apron $ 132,804
2009 Rehabilitate apron $ 1,078,046
2010 Install runway lighting, rehabilitate parking lot $ 79,242
2011 Install runway lighting $ 112,066
2012 Acquire aircraft rescue & firefighting safety 

equipment, rehabilitate parking lot
$ 1,954,883

2014 Wildlife hazard assessments, update Airport 
Master Plan study

$ 658,134

Source: Airport Management, 1999 ALP Report
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2.2|Part 04 - Summary of Commercial Service

Commercial airline service at 
Shenandoah is currently offered by 
Silver Airways (Silver) operating under 
a principal code share and alliance 
agreement with United Airlines.  Utilizing 
34-seat Saab 340B aircraft, Silver was 
awarded this EAS route in 2012 and 
provides three weekday, one Saturday, 
and two Sunday flights to the Dulles 
International Airport.  Upon arriving 
at Dulles, passengers are afforded 
connectivity to the region’s top 25 

“True” Origin and Destination Markets 
as reported by the U.S. Department 
of Transportation for its year-end, 2nd 
quarter 2013 period.  

It should be noted that Frontier Airlines 
served the Shenandoah market with 
twice weekly service to Orlando, Florida 
between 2012 and 2013 utilizing its 138 
seat Airbus 319 aircraft.

Commercial 
airline service is 
offered by Silver 

Airways using 
34-seat Saab 

340B

2.2|Part 05 - Ownership & Management 

The Airport is owned and operated 
by the Shenandoah Valley Regional 
Airport Commission (Commission), an 
independent political subdivision of the 
counties of Augusta and Rockingham 
and cities of Harrisonburg, Staunton, 
and Waynesboro.  The Commission 
was formed through the 1956 Acts of 
the Virginia General Assembly (Article 
2, Chapter 3, Title 5 of the Code of 
Virginia) as well as joint action of the 
counties of Augusta and Rockingham 
and cities of Harrisonburg, Staunton, 
and Waynesboro.  The Commission 
consists of five members appointed by 
their respective member jurisdictions’ 
governing bodies. Each representative 
serves a term of three years with the 
option of being reappointed by the 
governmental body.

The Commission is charged with 
the maintenance, operation, and 
development of the Airport. It is fully 
responsible and accountable for all fiscal 
matters and management including 
annual operating budget approval, 
funding deficits, establishing the airport 
capital improvement plan, setting rates 
and charges, acquiring and disposing of 
property, and contract negotiations.   

An Executive Director is appointed 
by, and serves at the pleasure of the 
Commission, and is responsible for 
implementing policy decisions of 
the Commission and the day-to-day 
operations of the Airport.  The Executive 
Director is assisted by a Manager 
of Finance and Administration and 
Manager of Operations (Figure 2-3).  

SHD is owned 
and operated by 
the Shenandoah 

Valley Regional 
Airport 

Commission 
which consists 

of five members 
from  Augusta 

County and 
Rockingham  

County and cities 
of Harrisonburg, 

Staunton, and 
Waynesboro
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Organizational Chart
Shenandoah Valley Regional Airport

The Manager of Finance and Administration 
coordinates the administrative, human 
resources, fiscal, information technology, 
and budgetary tasks of the Commission 
and coordinates the delivery of general 
aviation customer service and SHD’s ground 
transportation functions.  The Manager of 

Operations oversees airport operations, 
maintenance, public safety, aircraft fueling, 
and security at the Airport including 
compliance with 14 CFR Part 139 and Part 
1542 Airport Security.  Collectively, the 
Airport Staff is comprised of 14 full-time 
and 12 part-time employees. 

Figure 2-3. The Commission appoints the Executive Director, who is supported by the Airport Staff. 
Source: Airport Management, based on the SHD Organizational Chart effective January 2015.



Chapter Two | Existing Conditions

Delta Airport Consultants, Inc. | Page 2-12

2|Section 3 - Regional Context

2.3|Part 01 - Surrounding Airports

Within Virginia, there are 48 public-use airports included in 
the FAA’s National Plan of Integrated Airport System (NPIAS).  
Of these, 33 are general aviation airports, six are reliever 
airports, and nine are primary commercial service airports.  
As can be seen in Figure 2-4, several general aviation and 
commercial service airports are located in close proximity 
to SHD. Eagle’s Nest Airport (W13) is also located within 
Augusta County.  This facility is a small, privately owned 
airport with one paved runway (Runway 6-24) located 
approximately 11 miles south of SHD. W13 is not in the 
NPIAS and is designated as a local service airport in the 2003 
VATSP.  New Market, Luray, and Bridgewater Airpark are also 
located within a 30 mile radius of SHD.  While these airports 
offer instrument approach procedures and airport facilities, 
none offer the level of service or facilities currently available 
at SHD. 

Other airports offering commercial service that are near 
Shenandoah include:  the Charlottesville-Albemarle Airport 
in Albemarle County, Virginia; the Richmond International 
Airport, near Richmond Virginia; the Roanoke Regional 
Airport, in Roanoke, Virginia; and Washington-Dulles 
International Airport, located in Chantilly, Virginia. Dulles 
is designated in the NPIAS as a primary large hub airport 
while Richmond is a primary small hub. Charlottesville and 
Roanoke, like Shenandoah, are non-hub primary commercial 
service airports. Shenandoah is the only facility currently in 
the Essential Air Service Program (EAS).

Section Overview
Part 01 | Surrounding Airports

Part 02 | Climate and Topography

Part 03 | Service Area and Demographic Profile

Part 04 | Surrounding Land Use
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Figure 2-4.  Public airports with instrument procedures near SHD. 
Source: FAA 5010 Master Record. Map created by Delta Airport Consultants, Inc., January 2015
Notes: LIRL/MIRL/HIRL = Low/Medium/High Intensity Runway Light; 
            PAPI= Precision Approach Path Indicator; 
            REIL = Runway End Identifier Light; 

            RNAV = Area Navigation; 
            LOC = Localizer; 
            ILS = Instrument Landing System

            *Airport not in the NPIAS

Surrounding Airports
Shenandoah Valley Regional Airport
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2.3|Part 02 - Climate and Topography

SHD is situated within Shenandoah Valley in the Blue Ridge 
Mountains. Shenandoah is surveyed at an elevation of 1,201 
feet above mean sea level. The airport reference point is at 
38⁰ 15’ 49.8000” North and 078⁰ 53’ 47.2000” West. 

The surrounding topography is mountain slopes and ridges 
with elevations ranging from 1,100 feet to 3,400 feet with 
some rolling hills and valleys. There are higher elevations 
to the northwest and east of the Airport which can create 
gusting and variable winds at SHD. This mountainous terrain 
is a physical factor that can impact both pilot safety as well 
as future development and expansion opportunities at SHD.  

SHD is located within Virginia’s Western Mountain Region 
where average annual precipitation is relatively moderate 
receiving approximately 40.74 inches of precipitation and 
26.1 inches of snow annually. Average temperatures range 
from 33⁰F in January to 73⁰F in July. 

Topography within the Shenandoah Valley Region, looking North. (Google Earth)

SHD
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Figure 2-5. Average Monthly Precipitation and Temperatures within the Shenandoah Valley.
Source:  Southeast Regional Climate Center, 1893-2012
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2.3|Part 03 - Service Area and Demographic Profile

Shenandoah Valley Regional Airport’s service area includes the 
cities of Staunton, Waynesboro, and Harrisonburg, and the counties 
of Augusta and Rockingham.

2.3.03|01 - Population, Employment, and Income

Population, employment, and per capita personal income (PCPI) 
have grown at a steady rate of approximately 1 percent from 1999 
to 2014 (Figure 2-6). Population within the SHD service area has 
grown from 215,461 to 253,231 between 1999 and 2014.   
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Figure 2-6. Population, Employment, and 
PCPI have risen steadily since 1999 and are 
forecasted to continue at a steady growth 
rate. 
Source:  Woods & Poole Data
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Year Population Employment PCPI 
(Income)

1999 215,461 137,825 $54,824
2000 217,543 140,646 $56,771
2001 219,919 143,321 $59,613
2002 222.137 143,533 $58,458
2003 222,431 139,182 $59,964
2004 225,533 137,867 $61,116
2005 228,665 139,231 $61,926
2006 232,877 140,920 $62,951
2007 235,831 142,623 $64,421
2008 239,300 144,352 $65,282
2009 242,427 146,093 $62,078
2010 243,730 147,849 $61,967
2011 246,467 149,633 $63,184
2012 248,118 151,430 $63,894
2013 250,325 153,253 $64,313
2014 253,231 155,090 $64,832

CAGR 1.05% 0.74% 1.01%
Source:  Woods & Poole Data
Notes: CAGR-Compound Annual Growth Rate

Table 2-2.Socioeconomic Trends within the SHD Service Area. 
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2.3.03|01 - Local Economy

Continued expansion of James Madison University, a robust manufacturing and business climate, 
and increased residential in-fill in the region precipitated this growth. Collectively, these indicators 
provide the basis for stronger demand for air travel at SHD into the future. Consumers have 
more discretionary income to travel as per capita income increases.  Likewise, businesses and 
educational institutions demand higher levels of air service as they expand and increase their 
mission. 

The SHD market area supports a diversified array of agricultural, business, governmental, health 
care, and small business interests.  Its history, cultural amenities, natural beauty, and proximity 
to the Blue Ridge Mountains and National Forests drive a vibrant tourism industry as well.  Major 
employers in the SHD service area includes James Madison University, Augusta Medical Center, 
R.R. Donnelley & Sons Book Printing, and Rockingham Memorial Hospital (Table 2-3).

Business No. of Employees

James Madison University Higher education  2,500 - 4,999
Augusta Medical Center Health care 1,500 - 2,499
R. R. Donnelley & Sons Company Book printing 1,500 - 2,499
Rockingham Memorial Hospital Health care 1,500 - 2,499
McKee Foods Corporation Snack cakes 1,000 - 1,499
Merck & Company Inc. Pharmaceuticals 1,000 - 1,499
Dynamic Aviation 600 - 999
Target Distribution center 600 - 999
Marshalls Retail distribution 600 - 999
Perdue Farms, Inc. Poultry processing 600 - 999
Pilgrim's Pride Corporation Poultry processing 600 - 999
Georges Chicken LLC Poultry processing 600 - 999 
Hershey Chocolate of Virginia Inc. Confectionery products 600 - 999
Mary Baldwin College Higher education 300 - 599
Tenneco Automotive Inc. Motor vehicle parts 300 - 599
Ply Gem Vinyl siding 300 - 599
MillerCoors Shenandoah Brewing Malt beverages 300 - 599

Table 2-3. Major Employers within the SHD Service Area.

Source:  Shenandoah Valley Regional Profile
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2.3|Part 04 - Surrounding Land Use

Airports generally consist of large tracts 
of land; however, oftentimes they have 
impacts on adjoining properties and 
land uses.   Therefore, it is important to 
integrate Airport Master Plans with local 
land use development plans. Because of 
its location, SHD falls under the purview 
of the County of Augusta’s adopted 
Comprehensive Plan, Zoning Ordinance, 
and Land Use Plan.  These Ordinances 
serve as a foundation to manage future 
growth of the County. 

Augusta County encompasses 
approximately 971 square miles 
(621,440 acres).  According to the 2009 
Update to the 2009 Augusta County 
Comprehensive Plan, approximately 
66 percent of this land is privately 
owned.  The 2009 Augusta County 
Comprehensive Plan discusses the 
potential for zoning within the County 
in order to eliminate incompatible land 
uses (for example, adjacent residential 
and industrial uses). There is a specific 
emphasis on the County’s ‘Urban 
Service and Community Development’ 
program, with a target of 90 percent 
of residential growth in these areas. 
Growth management encourages the 
viability and further development of 
Shenandoah Valley Regional Airport, 
including coordinating adjacent land 
uses and transportation improvements 
to best facilitate the full use of the 
airport. The County will encourage the 
expansion of operations at the airport 
for commercial and private air traffic.

The current zoning and land use 
designation for SHD is Airport Business 
(AB).  There is an Airport Overlay (APO) 
District which regulates obstructions in 
the vicinity of the airport (See Section 6 
Part 03 Compatible Land Use). The land 
uses within a mile of the Airport include 
agricultural and industrial, with portions 
of residential scattered throughout, 
especially on the north side of the 
Airport’s property (Figure 2-7).  A further 
review of the compatibility of adjacent 
land uses is further discussed within 
the Environmental Overview section of 
this chapter. The agricultural land uses 
surrounding the airport have the zoning 
designations  of General Agricultural 
(GA). GA zoning designations allow one 
principal dwelling unit but are mainly 
devoted to farm or forest activities. 

In January 2015, Augusta County is 
scheduled to consider a major rezoning 
of approximately 500 acres of land 
immediately west of SHD from GA to 
General Industry (GI).  If approved 
by the Augusta County Board of 
Supervisors, this land area would 
represent one of the largest tracts of 
industrial property on the east coast 
in close proximity to major interstate 
highways (I-81 and I-64), a rail line, and 
airport (SHD).  As part of this rezoning 
effort, two parcels to the southwest 
of SHD and two immediately west of 
the airfield are being proposed to be 
rezoned from GA to Airport Business 
(AB) consistent with the remaining SHD 

Current zoning 
and land use 

designation for 
SHD is Airport 

Business and 
there is an 

Airport Overlay 
District 

Land use 
around the 

Airport includes 
agricultural 

and industrial, 
with portions of 

residential
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Zoning within the Airport Vicinity
Shenandoah Valley Regional Airport

property.  Collectively, these parcels consist 
of approximately 60 acres of land. These re-
zonings are being undertaken by the County 
and a decision is scheduled for March 2015.

Figure 2-7. Zoning around the airport includes General Agriculture with some industrial and residential uses. 
Source: Map created by Delta Airport Consultants, December 2014. GIS data provided by Augusta County.
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2|Section 4 - Description of Existing 
Facilities

2.4|Part 01 - Existing Airport Layout

The Shenandoah Valley Regional Airport consists of 
approximately 433 acres. Key elements and amenities 
include Runway 5-23, Taxiway A, connector taxiway system, 
the commercial airline terminal building, the general aviation 
terminal building, navigational aids, automobile parking, 
fuel storage area, support facilities, aircraft rescue and 
firefighting station, aircraft tiedowns, and aircraft storage 
hangars. These features are depicted on the Airport Layout 
Drawing (Figure 2-8).

Section Overview
Part 01 | Existing Airport Layout

Part 02 | Existing Design Criteria

Part 03 | Airspace

Part 04 | Airside Facilities

Part 05 | Landside Facilities

Part 06 | Support Facilities and Services

Part 07 | Utilities

Aerial view of existing facilities at Shenandoah. (Woolpert, Inc.)
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Existing Airport Layout
Shenandoah Valley Regional Airport

Figure 2-8. Airport Layout drawing showing existing facilities at SHD.
Source: Map created by Delta Airport Consultants, 2006 SHD Airport Layout Plan
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2.4|Part 02 - Existing Design Criteria

2.4.02|01 - Design Criteria & Design Aircraft

The 1999 Master Plan identified airfield design standards 
based upon an Airport Reference Code (ARC) Category C-III 
with a composite design aircraft consisting of a Lear 55 
(Category C) and a Fokker F-27 (Group III). Typical ARC C-III 
aircraft include the Airbus A318, A319, A320 aircraft, Boeing 
737-300/400/500/600/700 series aircraft, Boeing 717, and 
certain MD-80 and DC-9 series aircraft.  

Another component of airfield planning and design is the 
taxiway design group (TDG).  The TDG is used to determine 
taxiway width, shoulder width, fillets, and in some cases, 
taxiway to taxiway separation.  The TDG is based on the 
outer to outer main gear width (MGW) and the cockpit to 
main gear distance (CMG).  The existing facility design at 
Shenandoah allows for a TDG 3 design standard.  Typical 
TDG 3 aircraft include the Airbus A318, A319, A320 aircraft, 
DHC-8-100/200/300 series aircraft, and Boeing 737 series 
aircraft. SHD is currently designated as a C-III airport. 

SHD’s 
current 
Airport 

Reference 
Code is C-III 

Understanding…Design Criteria

The Airport Reference Code (ARC) is used 
for planning and design. Unlike the Run-
way Design Code, it does not limit the air-
craft that may be able to operate safely 
on an airport.

The ARC consists of two components.  The 
first component is the aircraft approach 
category (AAC) which relates to approach 
speed of the aircraft.  The second relates 
to the either the aircraft wingspan or tail 
height and is known as the airplane design 
group (ADG). According to the FAA AC 
150/5300-13A, Airport Design, the follow-
ing criteria determine the AAC and ADG.

  Aircraft Approach Category:

  Approach Speed
  A Less than 91 knots 
  B 91 knots-120 knots
  C 121 knots - 140 knots 
  D 141 - 166 knots 
  E 166 knots or more 
 

SHD’s 
current 
taxiway 

design group 
is TDG 3 
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Aircraft ARC Approach 
Speed (knots)

Wingspan 
(feet)

Max. Takeoff 
Weight (lbs)

Beechcraft Bonanza A-I 70 33.4 3,400
Cessna 182 B-I 92 36 2,800

Piper Meridian B-I 92 43 5,092
Phenom 100 B-I 105 40.3 10,472

Cessna Citation CJ1 B-I 107 46.8 10,600
Hawker 400 B-I 100 43.5 16,500

Beechcraft King Air 100 B-II 100 57.9 10,100
Beechcraft King Air 350 B-II 100 57.9 15,000

Beechcraft Super King Air 200 B-II 103 54.5 12,500
Cessna Citation Bravo B-II 108 51.7 13,300
Cessna Citation Ultra B-II 108 54.08 16,630
Cessna Citation Excel B-II 112 56.3 20,000

Saab 340 B-II 114 70.3 29,000
Hawker 125 C-I 125 47.0 24,200

Canadair Challenger 600 C-II 125 61.8 47,600
Piaggio Avanti II C-II 126 46.0 12,100

IAI Westwind 1124 C-II 129 44.8 23,500
Cessna Citation X C-II 130 63.9 36,100

ERJ-135 C-II 130 65.8 44,092

Table 2-4. Typical Aircraft Operating at SHD.

Source:  FAA AC13A, Aircraft Manufacturers

Airplane Design Group:

  Tail Height (ft [m]) Wingspan (ft [m])
Group I Less than 20 feet  Less than 49 feet
Group II 20 feet to less than 30 feet  49 feet to less than 79 feet
Group III 30 feet to less than 45 feet  79 feet to less than 118 feet
Group IV 45 feet to less than 60 feet 118 feet to less than 171 feet 
Group V 60 feet to less than 66 feet  171 feet to less than 214 feet 
Group VI 66 feet to less than 80 feet  214 feet to less than 262 feet 

Airport Reference Code:

 C-III
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2.4.02|02 - Airport Operating Certificate

As an airport that supports air carrier 
operations, Shenandoah is required 
to meet the safety requirements 
promulgated through 14 CFR Part 
139.  These regulations stipulate that 
SHD must provide ongoing evidence 
of compliance with these standards 
and be issued an airport operating 
certificate (AOC) by the FAA.  As a 
requirement of the AOC, Shenandoah 
maintains a Certification Manual which 
outlines training requirements for, and 
responsibilities of, airport personnel, 
ARFF equipment, and certain 
operational and safety standards 
such as non-standard conditions. 
Part 139 airports are subject to an 
annual certification inspection to 
verify continued conformance with 
these standards. In addition, SHD staff 
perform daily inspections of the airfield 

and support facilities to ensure a safe 
operating environment consistent with 
these standards and best management 
practices.  

Shenandoah serves scheduled large and 
small air carrier and large unscheduled 
air carrier aircraft and is therefore 
classified as a Class I airport. Class I 
airports are those that actively serve 
all types of scheduled operations of 
air carrier aircraft.  Based on the class 
and size of air carrier aircraft served, 
Shenandoah maintains an Aircraft 
Rescue and Firefighting Index of 
B.  The requirements for personnel, 
equipment, and response requirements 
for emergency incidents associated 
with this classification are described 
later in this chapter. 

2.4.02|03 - Wind Analysis 

The existing Runway Design Codes 
(RDC) for SHD is C-III; therefore, based 
on FAA standards for this classification, 
the allowable crosswind component 
for Runway 5-23 is 16 knots.  Given 
the significant number of small, single 
engine piston, and twin engine piston 
aircraft which use Shenandoah, the 
runway has also been evaluated for the 

more conservative 10.5 knot and 13 
knot crosswind components.

Based on this analysis, the orientation 
of Runway 5-23 provides sufficient wind 
coverage in a 10.5 knot, 13 knot, and 16 
knot crosswind over 98 percent of the 
time during all weather conditions.

SHD is a 14 
CFR Part 139 

certified Class 1 
airport with 

ARFF Index B

The orientation 
of Runway 

5-23 provides 
sufficient wind 

coverage
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2.4.02|04 - Approach Procedures

Under Visual Flight Rules (VFR) conditions, 
pilots normally approach SHD from the 
northeast between the mountain ranges.  

SHD uses a standard left hand visual pattern 
to both runways with a pattern altitude of 
2,200 feet Mean Sea Level (MSL).

10.5 Knots 13 Knots 16 Knots
Runway 5

      IFR 94.55% 94.60% 94.62%
      ALL WEATHER 64.27% 64.66% 65.06%

Runway 23
      IFR 75.00% 75.01% 75.03%

      ALL WEATHER 79.57% 80.14% 80.53%
Runways Combined, 5-23

      IFR 99.88% 99.95% 99.99%
      ALL WEATHER 98.09% 99.04% 99.83%

Table 2-5. Wind coverage. 

Source: National Climatic Data Center FAA Standard wind analysis tool (2006-2014)
               Delta Airport Consultants, Inc
Notes: <1,000 feet ceiling and/or visibility <0.3 miles but >200 feet ceiling and >.5miles visibility 
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Airport Communications Frequencies

CTAF/UNICOM 123.0
Montebello RCO (Leesburg Radio) 122.1R 115.3T

Potomac Center APP/DEP Con 132.85
AWOS 124.925

Table 2-6. Airport Communications. 

Source: Airport Management
               Delta AIrport Consultants, Inc
Notes:    CTAF-Common Traffic Advisory Frequency
               UNICOM-Universal Communications                                                 
               RCO-Radio Communications Outlet
               APP-Approach
               DEP-Departure
               AWOS-Automated Weather Advisory System

2.4|Part 03 - Airspace

2.4.03|01 - Airspace Description 
SHD is located in Class E airspace.  Class 
E airspace is a controlled area which 
includes airspace corridors identified as 
federal airways, or which accommodate 
jet traffic at low altitudes.  The Class E 
controlled airspace around SHD starts at 
700 feet Above Ground Level (AGL) and 
extends vertically to 18,000 feet Mean 
Sea Level (MSL) when it reaches Class A 
airspace.  Figure 2-9 depicts the Class E 
airspace surrounding SHD.  Established 
Instrument Flight Rules (IFR) en route 

airways and associated reporting points 
in the vicinity of SHD can be seen in 
Figure 2-11.  Air traffic control needs for 
SHD are supported by the Washington 
Air Route Traffic Control Center (ARTCC) 
located in Leesburg, Virginia.

Low altitude, victor airways, V143 
and V377, are associated with the 
Montebello very high frequency 
omnidirectional range VOR located 14 
nautical miles southwest of the Airport.

2.4.03|02 - Air Traffic Control (ATC) Procedures and Communications

SHD does not have an FAA Air Traffic 
Control Tower (ATCT), therefore, the 
Washington Air Route Traffic Control 
Center (ARTCC) located in Leesburg, 
Virginia provides radar separation 
on all aircraft operating on IFR flight 
plans within controlled airspace, and 
principally during the en route phase of 

flight to and from SHD. Ground control 
and separation of VFR aircraft operating 
near SHD is performed by the pilot 
under visual flight rules, who states 
his or her intentions via the UNICOM 
(Universal communications) (Table 2-6).
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Table 2-6. Airport Communications. 

Understanding…Airspace

The airspace over the United States, to an altitude of approximately 60,000 feet MSL (Flight 
Level – FL600), is separated into two parts, terminal and en route airspace.  Terminal air-
space is that area around the nation’s major airports extending to a specified altitude that 
may encompass an area of 60 miles in diameter and include several airports.  En route 
airspace is the area within which aircraft transit from one terminal airspace to another.  
There is no specified bottom altitude for en route airspace and the top extends to the up-
per performance limits of civil aircraft.  U.S. airspace is further divided into several different 
categories, each with its own rules and regulations.

The airspace categories are designated Class A, B, C, D, E, and G, transition areas and 
continental control area (Figure 2-9). The Class B, C, and D areas are ascribed to Airport 
Traffic Areas (ATA).  Each class of ATA has a given radius, with Classes B and C having 
extensions (transition areas) to encompass the final portion of an instrument approach 
procedure.

Victor airways are low altitude airways, used by both VFR and IFR aircraft traffic, defined 
in straight line segments between either two very high frequency omnidirectional range 
(VOR) stations, or a VOR and a VOR intersection.  Victor airways have a floor of 1,200  
feet above ground level (AGL) and a ceiling of 17,999 feet MSL.  They are normally eight 
nautical miles wide.

Figure 2-9. Federal Airspace Classifications.
Source: Federal Aviation Administration
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VFR Airspace
Shenandoah Valley Regional Airport

Figure 2-10. VFR Airspace and Class E Airspace surrounding SHD. 
Source: vfrmaps.com
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IFR Airspace and Air Traffic Control
Shenandoah Valley Regional Airport

Figure 2-11. IFR Airspace and Air Traffic Control around SHD.
Source:skyvector.com
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2.4.03|03 - FAR Part 77 Imaginary Surfaces

Fixed or mobile objects of greater height 
than the surfaces outlined in FAR Part 
77.23 are classified as obstructions to 
air navigation unless proven otherwise 
by the FAA. In order to fully protect 
SHD environs from potential hazards 
to air navigation, it is important that an 

obstruction analysis be conducted to 
evaluate penetrations based on the Part 
77 imaginary surfaces.  This analysis is 
being performed as part of this planning 
effort and is scheduled to be completed 
in July 2015.

Part 77 Imaginary Surface
Shenandoah Valley Regional Airport

Figure 2-12. Part 77 Surfaces at SHD.
Source: Map created by Delta Airport Consultants, Inc., December 2014
 GIS Data provided by Augusta County 
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Understanding…FAR Part 77

FAR Part 77:
1. Establishes standards for 

determining obstructions in 
navigable airspace

2. Sets forth the requirements 
for notice to the Adminis-
trator of certain proposed 
construction or alteration

3. Provides for aeronautical 
studies of obstructions to 
air navigation to determine 
their effect on the safe and 
efficient use of airspace

4. Provides for public hearings 
on the hazardous effect of 
proposed construction or 
alteration on air navigation

5. Provides standards for es-
tablishing antenna farm ar-
eas. 

  

Obstructions to air navigation are any existing or proposed 
objects, fixed or mobile, in greater height than the imaginary 
surfaces outlined within FAR Part 77.23. Civil airport imaginary 
surfaces established under FAR Part 77 for each runway include:

• Primary Surface
• Approach Surface
• Transitional Surface

• Horizontal Surface
• Conical Surface

Existing penetrations to the FAR Part 77 surfaces are considered 
hazards unless they have been studied by FAA and determined 
not to be hazards.  The determination of whether a proposed 
obstruction is a hazard is accomplished through an aeronautical 
study.  The standards apply to all objects, whether manufactured, 
natural growth, or terrain. 

Figure 2-13. FAA Part 77 Imaginary Surfaces.
Source: Federal Aviation Administration
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2.4.03|04 - Runway Protection Zones 

Runway Protection Zones (RPZs) are airfield design elements 
intended to protect airspace, prevent incompatible land 
uses, and protect people and property on the ground 
within the vicinity of a runway end.  RPZs are trapezoidal-
shaped areas located on both the arrival and departure 
ends of a runway within the innermost portion of the FAR 
Part 77 approach surface.  The dimensions of an RPZ are 
based on the type of aircraft expected to use a runway and 
its approach visibility minimums.  Airports are required by 
the FAA to control to the greatest extent possible the land 
within an RPZ to prevent the creation of hazards to landing 
and departing aircraft.  As per AC 150/5300-13A, “control” 
is exercised through the acquisition of property interest 
as well as the clearing and maintenance of RPZ areas of 
incompatible objects and activities.

The FAA prefers the airport owner control the defined RPZ 
area to enhance protection of people and property on the 
ground.  Such control includes the clearing and maintenance 
of incompatible objects and activities.  Both the Runway 5 
and the Runway 23 RPZs are either controlled through fee 
simple or easement.

Figure 2-14. Existing Runway Protection Zones. 
Source: Map created by Delta Airport Consultants, Inc,  January 2014. Based on 2006 SHD Airport Layout Drawing. 

Existing Runway Protection Zones
Shenandoah Valley Regional Airport

Both RPZs 
are controlled 

through fee 
simple or 
easment
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Runway 
End

Length 
(ft)

Inner 
Width 

(ft)

Outer 
Width 

(ft)

RPZ-
Acres

Runway 5 2,500 1,000 1,750 78.914
Runway 23 1,700 500 1,010 29.465

Table 2-7. Existing Runway Protection Zones.

Source: FAA AC 150/5300-13A

The FAA issued a Memorandum on September 27, 2012 
titled ““Interim Guidance on Land Uses within a Runway 
Protection Zone.”   The memorandum was issued to help 
clarify issues raised with the new Airport Design Advisory 
Circular (150/5300-13A) with regard to new guidance on 
runway protection zones.  The memorandum discussed land 
use with respect to existing conditions verses proposed or 
modified conditions.  

Both the Runway 5 and the Runway 23 have incompatible 
land uses within the RPZ area in accordance with the 
memorandum.  Runway 5 has a public road and several farm 
buildings.  Runway 23 also has incompatible land uses in the 
form of public roads.  However, because these are existing 
conditions and not a result of a proposed action, there is no 
requirement to remove or mitigate them at this time.  The 
memorandum notes that the FAA will work with the airport 
sponsor to remove or mitigate the existing incompatible 
land uses where practical.  Any proposed changes to the 
runway protection zones will have to take into account the 
incompatible land uses outlined in the memorandum.
 

Both 
RPZs have 
land uses 
that are 
incompatible 
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2.4|Part 04 - Airside Facilities

Airside facilities at Shenandoah include:
• Runway 5-23
• Four Aprons
• Parallel Taxiway A
• Exit Taxiways
• Taxilanes
• Airfield electrical and lighting components
• NAVAIDs

Within this section, each of these components has been 
inventoried and assessed for the existing condition using 
good, fair, or poor condition markers. 

Goo
d

Fa
ir

Po
or

Existing Condition:
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Figure 2-15. Existing Airside Facilities. 
Source: Map created by Delta Airport Consultants, Inc,  January 2014. Based on 2006 SHD Airport Layout Drawing. 

Existing Airside Facilities
Shenandoah Valley Regional Airport
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2.4.04|01 - Runway

SHD consists of a single runway, Runway 5-23, which is 6,002 
feet long and 150 feet wide.  It is oriented in a northeast-
southwest direction and its characteristics and features are 
listed in Table 2-8.

Runway numerals for each runway end are determined from 
the approach direction to the runway end and should be 
equal to one-tenth of the magnetic azimuth of the runway 
centerline, measured in the clockwise direction from 
magnetic north.  Although the true bearing of the runway 
will not change over time, the magnetic bearing will change 
as the location of magnetic north shifts. 

Table 2-9 provides a summary of the true (geographic) 
compass readings for each runway end and notes the 
magnetic declination required to adjust to the magnetic 
compass readings.  Based on this analysis, the designations 
remain unchanged from the 1999 SHD Airport Layout Plan. 
According to the National Geophysical Data Center the rate 
of change to the magnetic declination in this area is 0.03°W 
per year, at this rate, SHD’s  runway designation would 
remain stable into the foreseeable future.

Runway 5-23 is 
6,002 feet long 

and 150 feet 
wide the runway 

design code is 
C-III
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Runway 5 Runway 23
Length 6,002’
Width 150'

Displaced Threshold None
Elevation (MSL) 1874.7’ 1915.2’

Runway End Elevation (MSL) 1,174.3’ 1,200.9'
Lighting HIRL
Marking Precision Non-Precision

Visual Aid PAPI, MALSR PAPI, REIL
RDC C-III

Table 2-8. Existing Runway Data. 

Source: 2006 Airport Layout Drawing, FAA Form 5010-1
Notes:   HIRL – High Intensity Runway Lights  
              PAPI – Precision Approach Path Indicator
 REIL – Runway End Identifier Light 

RDC – Runway Design Code
MSL – Mean Sea Level    
MALSR--Medium Approach Light System with 
 Runway Alignment Indicator Lights

Runway 5 Runway 23
True Compass Reading N38° 38’ 15.4”E S38° 38’ 15.4”W

Magnetic Declination 9° 28” W 9° 28” W
Magnetic Compass Reading N48° 06’E S48° 06’W

Magnetic Azimuth 48° 06’E 228° 06’

Table 2-9. Runway Compass Analysis. 

Source: National Geophysical Data Center (ngdc.noaa.gov)
 2006 SHD Airport Layout Drawing, FAA Form 5010-1
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2.4.04|02 - Taxiways

Runway 5-23 is supported by a full length parallel taxiway 
(Taxiway A) which provides an entrance taxiway to each 
end of Runway 5-23.  Taxiways B, C, D, F, and G serve as exit 
taxiways from Runway 5-23 to Taxiway A.  Four taxilanes 
provide access to SHD’s T-hangar area. 

Approximately 1,000 feet of the southernmost portion of 
Taxiway A does not meet FAA runway-taxiway separation 
requirement and will be further discussed within Section 
20.4.04|08, Non-Standard Conditions. In addition, the FAA 
has permitted the portion of Taxiway A adjacent to the apron 
parking areas to be designated a “taxilane” and the object 
free area reduced from 186 feet to 162 feet to allow aircraft 
to safely taxi by aircraft parked on the apron.  Finally, Taxiway 
A penetrates a portion of the glide slope critical area.  All 
remaining taxiway safety areas and object free areas meet 
current FAA standards.

2.4.04|03 - Airfield Markings 

Runway 5 has precision markings and Runway 23 has non-
precision markings, both of which are in good condition. 
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2.4.04|04 - Aprons

There are four apron areas at SHD which total 60,847 square 
yards. The main apron is divided into two areas, the Airline 
Terminal Apron and the GA Terminal Apron.  The Airline 
Terminal Apron has one position marked for aircraft parking 
and no tie-down locations.  The GA Terminal Apron has no 
marked positions or tie-down locations.  Aircraft are guided 
to a parking position by Airport staff.  Directly to the south 
of the GA Terminal Apron is the overnight/transient apron.  
There are 21 marked tie-down positions for small aircraft on 
the overnight/transient apron.  Seven tie-down positions 
are also marked to accommodate two helicopters.  The tie-
down positions and taxilanes are sized to support Group I 
aircraft.  West of the overnight/transient apron is the based 
aircraft apron located between the corporate hangars 
and t-hangars.  There are a total of 14 marked tie-down 
positions with two designated for larger aircraft and the 
balanced sized for smaller aircraft. There are an additional 
four tie-down positions that are unmarked.  These tie-down 
positions are sized to accommodate Group I aircraft.  There 
are an additional four small tie-down positions marked in 
front of Corporate Hangar 4.

Existing Aprons
Shenandoah Valley Regional Airport

Figure 2-16. Existing Aprons. 
Source: Map created by Delta Airport Consultants, Inc,  January 2014. Based on 2006 SHD Airport Layout Drawing. 
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2.4.04|05 - Airfield Electrical & Lighting 

Airfield electrical and lighting systems at Shenandoah aid the pilot in locating and 
operating on the airport. All airport lighting at SHD is inspected daily. Definitions  
of airfield electrical and lighting  components are provided on the following page. 

• Runway Lights  
Runway 5-23 is equipped with High Intensity Runway Lights (HIRLs) supplemented 
by a pilot lighting system which enables a pilot to increase the intensity of these 
lights on approach to SHD at night and in inclement weather.  These controls are 
available through the Common Traffic Advisory Frequency (CTAF) frequency at 
SHD (122.8MHz) and the availability of this system is published on the instrument 
approach chart and in other appropriate aeronautical publications. The runway 
lighting system at SHD is in good condition.

• Taxiway Lights
All taxiways at SHD are equipped with Medium Intensity Taxiway Lights (MITLs).  
This lighting system is in good condition.  

• Airfield Signage
Consistent with FAA requirements, SHD has installed lighted signs on the airfield 
that identify the remaining runway distance, runway exits, critical area hold 
positions, taxiway location and direction, taxiway and runway intersections, 
airfield location,  and directions to key components of the airfield.  To support 
the location of these signs, SHD had developed a Signage Plan consistent with 
FAA requirements.  These signs are in good condition.

• Segmented Circle
SHD currently does not have a segmented circle.

• Wind Cone
The primary wind cone is lighted and is located east of Runway 5-23, approximately 
2,000 feet from approach end of Runway 5. Additionally, there are two, smaller 
lighted cones on the airfield: one on the southeast side of the approach end of 
Runway 23, and one to the northwest side of the approach end of Runway 5. All 
wind cones are in good condition.

Wind Cone
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• Rotating Beacon
The rotating beacon at SHD is mounted atop a tower located adjacent to Hangar 
1. The beacon operates sunset to sunrise and is in good condition. 

• Medium Intensity Approach Lighting System 
with Runway Alignment Indicator Lights (MALSR)
Runway 5 has a medium intensity approach lighting system with runway 
alignment indicator lights (MALSR).  The system is a series of lights that begins 
at the runway threshold and extends approximately 2,400 feet in front of the 
runway.  It consists of a lighted threshold bar, seven light stations with steady 
burning lights, and five stations with flashing or strobe lights to help aircraft 
align with the runway during poor weather conditions.  The MALSR is owned 
and maintained by the FAA.

• Runway End Identifier Lights (REIL) 
Runway 23 has a set of Runway End Identifier Lights (REILS).  The REILS are omni-
directional and are powered from the Runway 5-23 lighting circuit and tied to 
the lighting control system for the runway.  These units are in good condition. 

• Precision Approach Path Indicator (PAPI)
Both Runway 5 and 23 are served by four box PAPI systems set for a 3 degree 
glide path.  Both sets of PAPIs are in good condition. 

• Airfield Electrical Vault
The Airport’s airfield electrical systems are fed from an electrical vault located 
on the east side of the airport.  The vault has constant current regulators (CCRs) 
that power the runway lights, taxiways lights, airfield signs, and PAPIs.  The 
vault has an emergency generator located adjacent to it. Both the vault and 
emergency generator are in good condition.

Rotating Beacon

MALSR
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Understanding…Electrical & Lighting

• Runway Lights: Outline the edges of runways during periods of 
darkness or restricted visibility conditions.  These light systems 
are classified according to the intensity or brightness they are 
capable of producing, and are identified as High Intensity 
Runway Lights (HIRL), Medium Intensity Runway Lights (MIRL) or 
Low Intensity Runway Lights (LIRL).

• Taxiway Lights: Outline the edges of taxiways during periods of 
darkness or restricted visibility conditions.

• Airfield Signage: not typically associated as a NAVAID but 
serves an important navigational element for movement of 
aircraft on the ground.  Airfield signage indicates distance 
remaining on a runway, and identifies the location of runways, 
taxiways, aprons, and other airfield destinations. 

• Segmented Circle: a ground based marking indicating the 
traffic pattern, wind direction, and wind strength to pilots 
en route.  A segmented circle features a series of white or 
orange markings arranged in a circle with traffic pattern 
indicators protruding from the circle to specify the direction 
of the traffic pattern.  A lighted wind indicator is placed inside 
the segmented circle markings to indicate the direction and 
intensity of the wind.  

• Wind Cone: Orange fabric cones that indicate the strength and 
direction of the wind.  These NAVAIDs assist pilots in making 
navigational corrections to adjust for surface prevailing winds 
moments before touchdown or prior to departure.
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• Rotating Beacon: a high-intensity light that rotates 360 degrees 
and is operated at night and in inclement weather conditions 
to assist pilots in identifying the location of an airport from a 
distance in the air.  The beacon is equipped with a green and 
a white lens separated 180 degrees from one another that 
emits alternating white and green flashes indicating an airport 
is available for public use.

• MALSR: a 2,400 foot approach lighting system that provides 
visual reference to the runway end.  The first 1,400 feet are 
steady burning lights and the last 1,000 feet are synchronized 
flashing lights.  

• Runway End Identifier Lights (REIL):  a pair of synchronized 
flashing lights located on each side of the runway threshold.  
REILs provide a rapid and positive identification of the 
approach end of a particular runway.  REILs may be either 
omnidirectional or unidirectional.

• Precision Approach Path Indicator (PAPI): a system of lights 
arranged to provide visual descent guidance information 
during the approach to a runway.  These lights are visible from 
three to five miles during the day and up to 20 miles at night.  
The visual glide path of the PAPI provides safe obstruction 
clearance within plus or minus 10 degrees of the extended 
runway centerline and to 4 nautical miles from the runway 
threshold.  The basic principle of the PAPI is that of color 
differentiation between red and white.  Each light unit projects 
a beam of light having a white segment in the upper part of 
the beam and a red segment in the lower part of the beam.  
The light units are arranged so that the pilot using the PAPIs 
during an approach will see a combination of the red and 
white light segments to determine the glide slope the aircraft is 
flying. 
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2.4.04|06 - Navigational Aids

Shenandoah is equipped with ground based navigational aids located on the Airport.  
The Airport has a localizer system and a glide slope system. Together these two 
systems form an Instrument Landing System (ILS).  The localizer provides horizontal 
guidance to the runway and glide slope provides vertical guidance.

• Localizer 
SHD has a localizer system that serves approaches to Runway 5.  The system consists 
of an eight element localizer antenna array and a localizer equipment shelter.  The 
antenna array is located outside the runway safety area off the end of Runway 23 in 
line with the runway centerline.  The localizer shelter is located the same distance 
from the runway end as the antenna, but is approximately 275 feet west of the 
antenna array.  The localizer system is owned and maintained by the FAA and is in 
good condition.

• Glide Slope
SHD has a glide slope system for Runway 5 approaches.  The system consists of a 
capture effect antenna array and a glide slope equipment shelter.  Both are located 
approximately 1,000 feet from the Runway 5 threshold between the runway and 
parallel taxiway, Taxiway “A”.  The glide slope antenna and Runway 5 PAPI are co-
located to one another.  The glide slope system is owned and maintained by the FAA 
and is in good condition.

2.4.04|07 - Instrument Approaches
Shenandoah Valley Regional Airport has four published instrument approach 
procedures to Runway 5-23 (Figures 2-17, 2-18, 2-19, and 2-20).  Runway 5 has 
a precision Instrument Landing System (ILS) or Localizer (LOC), a Non-Directional 
Beacon (NDB), and an RNAV/GPS (Area Navigation/Global Positioning System) 
approach. Runway 23 has a RNAV/GPS approach.  

Each instrument approach procedure includes a decision altitude (DA) or minimum 
descent altitude (MDA) and minimum visibility, beyond which point the pilot must 
execute a missed approach and re-attempt the landing effort, or divert to another 
airport.  The altitude references are expressed in both MSL (Mean Sea Level) and 
AGL (Above Ground Level) on published instrument approach charts used by pilots.  
The visibility minimums for the published approaches at SHD vary depending on the 
approach category of the given aircraft.  One instrument departure procedure has 
been established for SHD (Figure 2-21).
 
• Instrument Landing System/Localizer (ILS)
The ILS approach to Runway 5 provides minimums as low as 200 feet above the 
threshold and ½ mile visibility.  These represent the best minimums available for a 
Category I ILS approach.

Localizer
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Navigational aids (NAVAIDs) are designed to assist pilots in identifying and navigating 
to an airport.  NAVAIDs are most useful in nighttime conditions or when a pilot’s 
visibility is limited.  While most NAVAIDs are ground-based equipment that are installed 
on an airfield, some are satellite-based that provide navigational signals for properly 
equipped aircraft.

• The ILS is a precision approach 
landing system designed to provide 
an approach path for exact 
alignment with the runway and a 
vertical guidance system to provide 
descent information for an aircraft 
on final approach to a runway.  
The ILS is used when instrument 
meteorological conditions (IMC) 
require the pilot to employ instrument 
flying rules (IFR).  

• The Non-direction beacon (NDB) 
is the least complicated and least 
expensive of the types of electronic 
NAVAIDs available.  The NDB 
antenna radiates a “non-directional” 
signal similar to that of a commercial 
AM radio station.  This signal is 
received by the automatic direction 
finder (ADF) indicator on the aircraft 
which has a needle pointing toward 
the NDB station.

• Global Positioning System (GPS): 
a space-based radio-navigation 
system.  It consists of 24 satellites, 
which orbit the earth at 12,500 
miles, as well as ground stations.  
GPS provides users with accurate 
information on position, velocity, 
and time anywhere and in all 
weather conditions, There are three 
GPS airport instrument approach 
procedures:  the overlay approach, 
the GPS-only approach, and the 
Area-Navigation (RNAV) approach.

• Area Navigation (RNAV): is used 
to fly point to point and on  non-
precision approaches.  An onboard 
navigation data base and a flight 
management system are required 
to use this approach.  This method 
of navigation allows the pilot to 
choose any path within a network 
of navigation beacons, rather than 
navigating to and from them directly.  

Understanding…NAVAIDs

• Non-Directional Beacon (NDB)
The straight in NDB approach to Runway 5 provides minimums as low as 576 feet above the threshold and 
¾ mile visibility for Category A and B aircraft.  The circling approach provides minimums as low as 559 feet 
above the threshold and 1 mile visibility for Category A and B aircraft.  The  minimums would increase for 
both category C and D category aircraft.  The FAA is in the process of phasing out NDBs throughout the United 
States.  The impact to SHD of decommissioning of this NDB is to be discussed in the Facility Requirements.

• RNAV/GPS 
The RNAV/GPS approach to Runway 5 provides minimums as low as 200 feet above the threshold and ½ mile 
visibility for an LPV approach.  These represent the best minimums available for an LPV approach.  LNAV/
VNAV, LNAV, and Circling approaches are also available to Runway 5 with the RNAV (GPS) approach. The 
RNAV (GPS) approach to Runway 23 provides minimums as low as 250 feet above the threshold and one mile 
visibility for an LPV approach.  LNAV/VNAV, LNAV, and Circling approaches are also available to Runway 23 
with the RNAV (GPS) approach.
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ILS Approach Procedure, Runway 5
Shenandoah Valley Regional Airport

Figure 2-17.
Source: FAA Approach Procedures, Airnav.com
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NDB Approach Procedure, Runway 5
Shenandoah Valley Regional Airport

Figure 2-18.
Source: FAA Approach Procedures, Airnav.com
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RNAV/GPS Approach Procedure, Runway 5
Shenandoah Valley Regional Airport

Figure 2-19.
Source: FAA Approach Procedures, Airnav.com
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RNAV/GPS Approach Procedure, Runway 23
Shenandoah Valley Regional Airport

Figure 2-20.
Source: FAA Approach Procedures, Airnav.com
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Departure Procedure
Shenandoah Valley Regional Airport

Figure 2-21.  
Source: FAA Approach Procedures, Airnav.com
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2.4.04|08 - Pavement Condition

Airfield pavements are designed, 
constructed, and maintained to support the 
critical loads imposed on them and produce 
a smooth, skid-resistant, safe-riding surface 
necessary for the safe operation of aircraft 
under all weather conditions.  Immediately 
after construction, airport pavements 
begin a gradual deterioration attributable 
to several factors, including: surface 
weathering, fatigue effects, and differential 
movement in the underlying sub-base over 
a period of years.  Consequently, airport 
pavements require continual routine 
maintenance, rehabilitation, and upgrading.
In October 2014, the FAA issued Advisory 
Circular AC 150/5380-7B, “Airport Pavement 
Management Program (PMP).” 

The PMP serves as a quantifiable basis to 
guide the formation and implementation 
of programs aimed at effectively and 
efficiently maintaining and preserving 
airfield pavement. The Virginia Department 
of Aviation (DOAV) conducts PMP studies for 
Virginia’s system of airports. The most recent 
study at Shenandoah was undertaken by All 
About Pavements, Inc. (API). In November 
2014, API conducted a visual inspection of 
the condition of airfield pavement at SHD. 
The software PAVER was used to determine 
pavement condition indexes (PCI) for 
various locations around the airfield and 
ultimately determine an overall pavement 
grade for the airport. This 2014 Pavement 
Management Update for SHD is included as 
Appendix A to this master plan document.

Per the PMP criteria, pavement condition is 
assessed using the PCI, a value range from 0 
(Failed) to 100 (Excellent). The “critical PCI” 
indicates the point at which rehabilitation 
should be undertaken before a steep decline 
in pavement quality occurs. Typically, a PCI 
of 65 for air carrier airports like SHD is the 
point at which a PMP is recommended to be 
undertaken. 

Pavement at SHD includes Runway 5-23, 
a parallel taxiway, connector taxiways, 
a helipad, and apron areas totaling 
approximately 2.2 million square feet of 
pavement area. There are 53 pavement 
sections.  A pavement section is defined 
as the smallest management unit used 
for maintenance and rehabilitation units. 
Table 2-10 shows the different pavement 
branches at SHD, with the number of 
sections and approximate area. These 
numbers are useful when determining a 
weighted PCI for SHD.

The largest pavement area is Runway 5-23 
at 900,300 square feet. Taxiway A has the 
greatest number of sections (12). 

SHD has 
2.2 million 
square feet of 
pavement 
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The airside pavement consists of Asphalt Concrete (AC), Portland Cement 
Concrete (PCC), and Asphalt Overlays on AC (AAC) pavements. Asphalt Concrete 
is the most prevalent pavement type, with 1.68 million square feet of surface 
area. A nominal amount of PCC exists while AAC comprises 22 percent of 
pavement area. Figure 2-22 below shows the distribution of airfield pavement 
by surface types.

Pavement Type 
Shenandoah Valley Regional Airport

 

Figure 2-22. 
Source: SHD 2014 Pavement Management Update

Facility 
Designation

Branch 
Name

No. of 
Sections

Area
(SF)

R05ST Runway 5-23 3 900,300
TAST Taxiway A 12 350,554

A02ST Apron 02 2 268,786
A01ST Apron 01 9 195,797
T01ST Taxiway 01 5 125,900
TC2ST Taxiway C2 3 92,401
T02ST New Taxiway 1 42,506
A03ST New Apron 2 38,708
TFST Taxiway F 2 35,602
TGST Taxiway G 2 29,711

OR23ST Overrun 23 End 1 28,800
OR5ST Overrun 05 End 2 28,400
TDST Taxiway D 2 27,640
TCST Taxiway C 4 25,553
TBST Taxiway B 2 13,700

HELIST Helipad 1 1,250

Table 2-10. Pavement Area and Number of Sections by Branch.

Source: SHD 2014 Pavement Management Update

A majority 
of SHD 

pavement 
is Asphalt 
Concrete
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Table 2-11 shows the age of pavement sections and gives an indication 
of the overall percentage of pavement within a given age. A majority of 
pavement sections are more than 20 years old. 

Age
(Years)

No. of 
Sections

Percent 
of Total 
Area

Area
(SF)

0-5 12 12% 260,397

6-10 31 28% 622,424
11-15 0 0% 0
16-20 4 13% 295,741

More than 20 6 47% 1,027,046

Table 2-11. Breakdown of Pavement by Age.

Source: SHD 2014 Pavement Management Update

A majority of 
pavement is over 
20 years old
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According to the 2014 SHD Pavement Management Update, the Runway 5-23 
maintains a PCI of 63, the apron area at SHD has a PCI of 80. The PCI for the 
parallel taxiway and taxilanes is 73 and PCI for the helipad is 97. PCI values for 
SHD ranges from a low of 44 (Apron 01 Section 06) to a high of 100 for several 
sections. Overall, the pavements at SHD were given a weighted PCI of 70. This 
indicates that overall, the pavement at SHD is considered Fair by FAA guidance. 
The 2014 condition of the SHD airfield pavements are highlighted in Figure 
2-23.

Pavement Condition Index (PCI)
Shenandoah Valley Regional Airport

Overall 
pavement 

condition at 
SHD is Fair 
with a PCI 

of 70

Source: SHD 2014 Pavement Management Update

Figure 2-23. PCI ratings are above the recommended threshold.
Source: SHD 2014 Pavement Management Update
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Figure 2-24 below shows the condition of pavement by percentage of area. As 
seen, most airfield pavement at SHD is in fair condition. The runway, given a PCI 
of 63, greatly affected this percentage. There is also a sizeable amount of good 
and satisfactory condition pavement and a small minority of poor pavement. 
With such a large percentage of airfield pavement being in fair condition, near 
term maintenance is needed as recommended in Appendix A. This maintenance 
could range from routine crack sealing to major asphalt reconstruction and 
varies greatly depending on the section of pavement. 
 

Pavement Condition by Area
Shenandoah Valley Regional Airport

Good
14%

Satisfactory
20%

Fair
64%

Poor
2%

Pavement Condition by Area

Good

Satisfactory

Fair

Poor

Figure 2-24. A majority of pavement at SHD is classified as in fair condition.
Source: SHD 2014 Pavement Management Update
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[Under Development as part of the 2014 Pavement Management Update.]

Figure 2-25. PCI Map.
Source: SHD 2014 Pavement Management Update

PCI Map
Shenandoah Valley Regional Airport
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In conclusion, the 2014 SHD Pavement Management Update 
has determined the need and timing for various pavements 
at SHD to be milled and overlayed/strengthened.  This 
timeline is depicted in Figure 2-26.

Sections of these areas are currently considered fair or 
worse based on PCI values obtained from the study. This 
indicates a need in the near future for maintenance and 
rehabilitation. The total estimated cost of a 3-inch mill and 
overlay of the above areas is approximately $6.1 million by 
the DOAV. The results of this analysis are to be considered 
in the Facility Requirements section of this planning effort.

Timeline for Mill and Overlay
Shenandoah Valley Regional Airport

Figure 2-26.
Source: SHD 2014 Pavement Management Update
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2.4.04|09 - Non-Standard Conditions

FAA Advisory Circular (AC) 150/5300-13A, 
Airport Design, provides design standards 
for airport geometrical layout, runway and 
taxiway/taxilane design, and associated 
elements. The guidance provided by AC 
150/5300-13A references many other AC 
documents for specific applications and 
is complemented by FAR Part 77 which 
establishes standards for determining 
obstructions in navigable airspace and 
provides for aeronautical studies of 
potential hazards to air navigation. As 
part of the master planning process, non-
standard conditions will be reviewed for 
recommendations to bring the elements 
into compliance with FAA standard. 

The FAA has indicated that approximately 
1,000 feet of the southernmost portion 
of Taxiway A does not meet FAA runway-
taxiway separation requirements (Table 
2-12).  The taxiway separation in this area 
narrows from the required 400 feet to 
approximately 240 feet. In response to this 
condition, the Commission has obtained a 
“Modifications to Standards” approval letter 
from the FAA acknowledging its existence 
and describing a potential mitigation 
measure.  Remediation of this condition is 
to be evaluated in the Facility Requirements 
section of this study. 

Non-Standard 
Condition Existing Standard

  Runway-Taxiway 
Separation

240’ Separation 400’ Separation

Table 2-12. Non-Standard Conditions.

Source: 2006 Airport Layout Drawing

2.4.04|10 - Weather Equipment

SHD has a Level III Automated Weather 
Observation System (AWOS).  The system 
reports current altimeter settings, wind 
data, temperature, dew point, density 
altitude, visibility, cloud/ceiling data, and 
type of precipitation.  This system is located 
between Taxiway A and Runway 5-23, 
approximately 1,000 feet northeast of the 
approach end of Runway 5 behind the glide 
slope facility.  It provides real-time weather 

data to pilots via a recorded message 
accessed by a specified radio frequency 
or telephone number.  This system was 
originally installed in 1988.  Since this time, 
the system has undergone several updates 
and is currently in good condition.
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2.4|Part 05 - Landside Facilities

Airside facilities at Shenandoah include:
• Commercial Passenger Terminal
• General Aviation Terminal
• Aircraft Storage

Within this section, each of its components has been 
inventoried and assessed for the existing condition using 
good, fair, or poor condition markers. 

Goo
d

Fa
ir

Po
or

Existing Condition:

Existing Landside Facilities
Shenandoah Valley Regional Airport

Figure 2-27. Existing Landside Facilities.
Source: Map created by Delta Airport Consultants, Inc,  January 2014. 
Based on 2006 SHD Airport Layout Drawing. 
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2.4.05|01 - Commercial Passenger Terminal

The airline terminal at SHD is located on 
the north side of the terminal area on 
the west side of the airfield abeam the 
approximate mid-point of Runway 5-23.  It 
consists of approximately 8,300 square feet 
of space, was last renovated in 2011, and 
consists of an airline ticketing/operational 
area, baggage claim facility, non-secure 
passenger lounge, passenger screening 
area, secure passenger lounge, rental car 
counters, a café, and restrooms.  There is 
an on demand shuttle service available at 
SHD and is operated by Commission staff. 
Reservations are made via phone, email, or 
a form on the airport’s website and must be 
made 24 hours in advance.

The terminal building currently has 
sufficient space to provide the amenities 
that are required for the type of clientele 
using SHD at the current time and is in 
good condition.  As experienced when 
Frontier Airlines offered service at SHD, the 
passenger holdroom, passenger screening 
area, baggage claim, and lobby area operate 
at capacity during such flight operations.  In 
addition, one unisex bathroom is provided 
in the holdroom area.  Should a Less 
than Daily scheduled airline, Frontier or 
equivalent, establish service at SHD, this 
building should be evaluated for its capacity 
to accommodate this activity level.    

2.4.05|02 - General Aviation Terminal 

The general aviation terminal at SHD is 
located adjacent to the Airline Terminal 
(see Figure 2-8, Airport Layout Drawing).  
The building was renovated and expanded 
in 1996 and measures approximately 
7,300 square feet.  It consists of a lounge, 

pilot facilities, administration offices, and 
operations facilities.  The terminal building 
has sufficient room to provide the amenities 
that are required for the type of clientele 
using SHD and is in good condition. 
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2.4.05|03 - Aircraft Storage

• Hangars
Conventional hangars typically provide storage for multiple 
aircraft of various sizes and types.  T-hangars are individually 
nested structures that are capable of accommodating one aircraft 
per unit.  T-hangars are capable of accommodating single engine 
and small twin engine aircraft only, while larger aircraft are 
generally stored in conventional hangars.  As of 2014, all hangars 
at SHD are located west of Runway 5-23.  Figure 2-27 depicts all 
hangars located on SHD which are all owned and managed by the 
Commission. Table 2-13 and 2-14 provides further breakdown of 
use within the hangars and access doors. 
  
• Tie downs 
 Another method of aircraft storage is that of aircraft tie-downs 
on aircraft parking aprons.  The main apron at SHD offers 35 tie 
downs. The location of tiedowns can be seen within Figure 2-27.

Hangar Area 
(SF)

Hangar 
(SF)

Office 
(SF) Description

Corporate 
Hangar 1

7,096 6,160 936 Door
80’ x 15’6”

Corporate 
Hangar 2

12,705 10,000 2,000 Door
80’5” x 
17’10”’

Corporate 
Hangar 3

15,300 9,504 9,600 Door
96’ x 20’1”

Corporate 
Hangar 4

12,836 East Bay 
4,836

West Bay 
4,836

2,108 2 Bi-Fold 
Doors

60’ x 17’8” 
Each

Table 2-13. Size and Description of Corporate Hangars. 

Source: Airport Management

Source: Airport Management

Hangar Area (SF) No. of Units
T-Hangar Row 1 31,698 22 units
T-Hangar Row 2 31,698 22 units
T-Hangar Row 3 21,969 15 units

Table 2-14. Size and Description of T-Hangars. 
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2.4|Part 06 - Support Facilities and Services

Support facilities and services at Shenandoah include:
• Fuel Storage and Dispensing
• Air Rescue and Fire Fighting
• Maintenance 
• Snow Removal
• Ground Support
• Security
• Ground Access
• Parking

Within this section, each of these components has been 
inventoried and assessed for the existing condition.

Existing Support Facilities
Shenandoah Valley Regional Airport

Figure 2-28. Existing Support Facilities.
Source: Map created by Delta Airport Consultants, Inc,  January 2014. 
Based on 2006 SHD Airport Layout Drawing. 
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2.4.06|01 -  Fuel Storage and Dispensing

The SHD fuel farm consists of three 
above ground storage tanks that 
provide a total of 36,000 gallons of 
storage capacity (20,000 gallons Jet-A 
and 16,000 gallons Avgas).  These tanks 
were manufactured and installed in 
1986.  An earthen containment area 
and chain linked fence with locked 
gates are located along the perimeter. 
The Commission has in place an 
approved Spill Prevention, Control, and 
Countermeasure Plan (SPCC) and Oil 
Discharge Prevention and Contingency 
Plan for this facility, conducts daily 
inspections of the facility, and conforms 
to the requirements of 14CFR Part 
139 for the safe handling, storage, and 
dispensing of aviation fuel.  Two 500 
gallon tanks are also located in the fuel 
farm area for storage and dispensing 
of motor vehicle gasoline and diesel 
fuel.  Fuel product stored in these tanks 
is utilized by the Commission for its 
aircraft ground service, maintenance, 
ARFF, Public Safety, and Snow Removal 

Equipment. The Commission also sells 
fuel from these tanks to Silver for its 
ground support equipment.    Aircraft 
fuel is dispensed via two 1,000 gallon 
trucks leased by the Commission.  Fuel 
is delivered to SHD via bulk container 
vehicles.  When deliveries occur, 
Commission staff meets these vehicles 
at a gate located between Corporate 
Hangars 3 and 4, and escorts them 
across the tiedown and transient apron 
area to the fuel farm.  The Commission 
staff member remains with fuel delivery 
personnel while the product is being 
offloaded into the fuel farm tanks and 
escorts the vehicle back to its point of 
entry.

Table 2-15 lists all fuel tanks and trucks 
located on the airfield.  The trucks are 
in good condition; however, given the 
age and location of the fuel farm, this 
facility should be evaluated for possible 
relocation. 

The existing fuel farm 
consists of three 
above ground storage 
tanks that provide 
a total of 36,000 
gallons of storage 
capacity

Equipment Capacity Fuel Type
AST 10,000 gallons Jet A
AST 10,000 gallons Jet A
AST 16,000 gallons Avgas (100LL)
AST 500 gallons Diesel
AST 500 gallons Gasoline

Truck 1,000 gallons Jet A
Truck 1,000 gallons Avgas (100LL)

Table 2-15. Fuel Storage and Dispensing Equipment. 

Source: Airport Management
Notes: AST-Above Ground Storage Tank
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2.4.06|02 - Air Rescue and Fire Fighting (ARFF)

Shenandoah serves aircraft at least 90 feet 
but less than 126 feet in length and therefore 
maintains an Air Rescue and Fire Fighting 
(ARFF) Index B as defined by 14CFR Part 139.  
Equipment used to meet Index B standards 
at SHD includes an Oshkosh T-1500 and 
E-One Titan HPR.  The characteristics of this 
equipment are detailed in Table 2-16.  The 
Titan HPR carries 1,500 gallons of water, 
205 gallons of aqueous film forming foam 
(AFFF), and 400 pounds of dry agent.  The 
T-1500 has the capacity for 1,500 gallons 
of water, 205 gallons of foam, and 700 
pounds of dry agent.  The Oshkosh is in 
good condition; however, the Commission 
has experienced a host of maintenance and 
reliability issues with the E-One Titan.  Both 
are approaching the end of their functional 
and useful lives and should be evaluated for 
replacement.  

This apparatus is stored in the SHD ARFF 
facility south of the general aviation terminal 
building. It measures approximately 
3,000 square feet and its location affords 
responding units direct access to the 
airfield to ensure an appropriate response 
as required by FAA regulations.  While direct 
access to the airfield is provided, the station’s 
location can be an impediment during peak 
periods of operation when the aircraft 
parking area is at capacity.  In addition, 
this building serves as the processing 
area for all security badging functions the 
Commission is required to meet pursuant to 
the Transportation Security Administration 
(TSA) regulations.  This activity, places a 
premium on available office, storage, and 
classroom space for ARFF activities. 

The Commission also has mutual aid 
agreements with a host of emergency 
medical and law enforcement agencies 
and healthcare facilities in the region to 
supplement an emergency response at SHD.

Table 2-16. ARFF Equipment. 

Source: Airport Management

Vehicle Manufacturer Vehicle 
Type

Capacity Year

Oshkosh T-1500 1,500 gallons of water
205 gallons of AFFF foam

700 pounds Purple K

1988

E-One Titan HPR 1,500 gallons of water
205 gallons of AFFF foam

400 pounds Halotron

2002
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Vehicle Manufacturer Vehicle 
Type

Capacity Year

Oshkosh T-1500 1,500 gallons of water
205 gallons of AFFF foam

700 pounds Purple K

1988

E-One Titan HPR 1,500 gallons of water
205 gallons of AFFF foam

400 pounds Halotron

2002

2.4.06|03 - Maintenance/ Equipment and Storage 

The Commission has an inventory of 
equipment to maintain the airport 
grounds and facilities.  Due to the 
climate and geographic location of SHD, 
and as required by 14CFR Part 139, 
the Commission also maintains several 

pieces of snow removal equipment 
to aid in the removal of snow and ice 
from airfield surfaces.  This equipment 
is stored in the SRE Building or outside.  
The equipment is listed in Table 2-17.  

Equipment Manufactured
Ford 4610 Tractor 1985

JLG Commander 33’ Scissor Lift 1993
Hyster H40XM 4000lb Forklift 1994

Kohler Power Tech 85 KW Airfield Generator 1995
Chevrolet Cheyenne 3500 Pickup 1996

Ford 9030 Versatile Tractor 1996
Land Pride RC5015 2000

Augusta K2382-2 Portable Welder 2005
Land Pride ZR52 52” Zero Turn Mower 2005

Rhino SE415-4A 15’ Rotary Cut Rough Mower 2010
Hustler Excel 60” Zero Turn Mower 2012

Ventrac 4500Z Multi-Purpose Tractor/Mower 2014

Table 2-17. Maintenance Equipment. 

Source: Airport Management
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Source: Airport Management

Equipment Manufactured
Ford F-800 Large Aircraft De-icing Truck 1989

Oshkosh P-2526 Snow Plow/ Runway De-Icer 1996
Ford F-Series Dump Truck 1997

Wausau 18” Box Ramp Blade for Volvo L60E 2005
Holms 12’ Broom for L60E 2005
Volvo L60E Wheel Loader 2006
Volvo L60E Wheel Loader 2006

SnoGo MP-3D Snow Blower for L60E 2006
SnoGo MP-3D Snow Blower for L60E 2006

22’ Steel Snow Plow for Oshkosh Unknown
12’ Steel Snow Plow for Ford Dump Unknown

500 gallon De-Ice Cart Unknown

Table 2-18. Snow Removal Equipment.

2.4.06|04 - Snow Removal Equipment and Storage 

The Commission also has in place a 
FAA approved Snow Removal Plan to 
guide the use of personnel, equipment 
and supplies in removing snow and 
ice from airfield surfaces.  This plan 
prioritizes areas for removal of snow, 
assignment of personnel, and use of 
equipment and apparatus during snow 
removal operations.  Given the age of 

this equipment, it is recommended 
that the Commission update its Snow 
Removal Plan and evaluate the need 
for replacement and or upgrades to its 
fleet. The airport has plans in place to 
update SRE equipment. 

A list of snow removal equipment at  
SHD is listed within Table 2-18.
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2.4.06|05 - Ground Support Equipment and Storage

Ground Support Equipment (GSE) is stored in the Snow Removal Equipment (SRE)building, 
an auxiliary equipment shed located adjacent to the main apron in the vicinity of the 
T-hangars, and outside in various locations. This equipment supports both commercial 
service aircraft as well as the Commission’s Fixed Base Operation (FBO).  An inventory 
of this equipment is presented in Table 2-19.  The Commission owns and maintains this 
equipment.  All are in good condition. 

Equipment Manufactured
Hobart A/M32A 90KVA 3 Phase 400Hz GPU 1982

Grove MB-2 Large Aircraft Tug Tractor 1984
Hobart Jet Ex4 28V DC GPU 1986
Wollard TC-485 Belt Loader 1987

Kubota D-750 Aircraft Tug Tractor 1990
Hobart TC-886 Belt Loader 1991

Stordair 500PSI Aircraft Air Start 2000
Par-Kin LVC-250LP Large Aircraft Lavatory Cart 2001

Ventrac 4200VXD Aircraft Tug Tractor 2006
Clyde Aircraft Stairs 2010

Aero Specialties LC-100 Small Aircraft Lavatory Cart 2011
Priceless 757 Aircraft Tug 2012

Five (5) Covered Baggage Carts Unknown
Five (5) Uncovered Baggage Carts Unknown

Table 2-19. Ground Support Equipment and Storage. 

Source: Airport Management

2.4.06|06 - Airport Commission Offices

The Commission maintains its offices within the General Aviation Terminal Complex.  A 
public conference room, a copy area, and three offices are located adjacent to the public 
lobby area.  Commission visitors are greeted at the customer service counter and escorted 
to the office area.  The conference room and office area is in good condition; however, 
storage areas for Commission records and files is extremely limited.  This situation is 
compounded by requirements of the Virginia Records Retention Act which requires public 
entities to maintain files for an extended period of time.  

2.4.06|07 - Airfield Security 

Chain link perimeter fence is installed around the airfield boundaries of SHD.  Access to the 
terminal at SHD is restricted by card swipe or keypad. 
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2.4.05|05 - Ground Access

Major highways in the area of SHD include: Interstate 81 and 
U.S. Route 340, which both run north-south in the valley; 
Interstate 64 which runs east to Charlottesville and U.S. Route 
33, which runs east-west across the mountains north of the 
Airport.  Interstate 81 and U.S. 340 are connected by Virginia 
State Highway 256 (known locally as Weyers Cave Highway). 
SHD is located off of State Route 771 (Airport Road), adjacent 
to Route 256. 

2.4.05|05 - Parking 

Currently there are 582 paved automobile parking spaces 
adjacent to the Airport. Additionally, there is a remote 
employee parking area. Figure 2-29 summarizes the number 
and location of the spaces. The main automobile parking 
was recently expanded and rehabilitated and is in very good 
condition. Shenandoah provides free parking for customers 
and guests.  

Existing Parking
Shenandoah Valley Regional Airport

Figure 2-29. Ground Support Equipment and Storage. 
Source: Map created by Delta Airport Consultants, Inc, and Airport Management.
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2.4|Part 07 - Utilities

2.4.07|01 - Electrical Power

Electrical power to the airport is supplied by two companies.  Dominion Power supplies power 
to the airfield electrical vault which powers the airfield lighting.  Shenandoah Valley Electrical 
Cooperative supplies power to the terminal area facilities.  The airport has an emergency generator 
located at the airfield electrical vault. 
 
The power to the terminal area comes from an overhead power line that originates along Weyers 
Cave Road and makes it way south between Airport Road and old Route 771.  This line also feeds 
existing residential properties adjacent to the airport.  The power to the airfield electrical vault 
comes from an overhead power line that parallels Snowflake Mill Road from the south. 

2.4.07|02 - Propane

SHD uses propane which is supplied by Dixie Gas. There are no natural gas lines serving SHD. 
Propane is used in the Air Carrier terminal, Corporate Hangars 1, 2, 3, and 4, and the SRE building. 

2.4.07|03 - Telephone, Internet, and Wi-Fi

Telephone, internet, and Wi-Fi service is provided by nTelos and Verizon.

2.4.07|04 - Potable Water

SHD has water provided by the Augusta County Services Authority. The water main to the terminal 
area originates at the intersection of Weyers Cave Road (SR 256) and old Route 771.  The water 
main runs adjacent to the old Route 771 alignment until tying into the terminal area at several 
different locations.

2.4.07|05 - Sewer

SHD sewer services are provided by the Augusta County Services Authority. The sewer main to the 
terminal area originates west of Airport Road and runs adjacent to Valley Church Road (SR 847) 
before turning at the intersection of Valley Church Road and old Route 771.  The sewer main runs 
adjacent to the old Route 771 alignment (and water line) until tying into the terminal area.  The 
sewer main is an 8 inch PVC pipe. There is an existing sanitary sewer pump station located north 
of the commercial service terminal building along old Route 771.  The pump station serves the 
needs of the entire terminal area and has adequate capacity for the existing facilities.

2.4.07|06 - Solid Waste and Recycling 

 Solid waste disposal is provided by Waste Management, Inc. There is no recycling service available 
at SHD. 
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2|Section 5 - Historical Levels and 
Trends of Aviation Demand

Shenandoah Valley Regional Airport supports commercial 
and general aviation activities. For purposes of this planning 
study, four metrics of aviation activity are being measured: 
aircraft operations, general aviation based aircraft, 
commercial service enplanements, and the presence of 
special operators which may require unique accommodation.  
For this Master Plan, a review of historical levels of aviation 
activity is used to determine trends in aviation demand. 
These levels and trends will be used as the basis of the 
SHD forecast analysis provided within Chapter Three of this 
Master Plan. 

Section Overview
Part 01 | Enplanements

Part 02 | Based Aircraft

Part 03 | Operations

2009 2010 2011 2012 2013 2014
January 425 564 889 879 2,397 860
February 614 507 783 829 2,484 761
March 580 784 959 1,074 3,225 981
April 650 911 1,008 1,072 1,865 1,060
May 681 951 1,278 1,144 1,341 1,226
June 734 867 1,105 1,063 1,333 1,018
July 758 706 1,014 971 1,005 1,265

August 716 767 838 1,299 1,323 1,238
September 709 898 784 1,383 1,457 760

October 855 1,119 1,094 1,593 1,519 679
November 800 1,156 1,017 1,816 1,115 639
December 660 1,032 1,078 2,217 1,041 740

Total 8,182 10,262 11,847 15,340 20,105 11,227

Table 2-20. Monthly Enplanements 2009 - 2014

Source: Airport Records

SHD supports 
commercial and 
general aviation  

activities
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2.5|Part 01 - Enplanements 

Enplanements are passenger boardings 
of commercial service aircraft for both 
scheduled and unscheduled service. 
Passenger enplanements counts are 
provided to Airport management by 
commercial air carriers and are reported 
to the FAA. Monthly enplanements for 
the period 2009-2014 are listed within 
Table 2-20.

The number of enplaned passengers 
impacts the quantity of Passenger 
Facility Charges associated with a 
given airport and the funding received 
from the FAA’s Airport Improvement 
Program. They also impact facilities 
needed within the commercial terminal 
area and may indicate changing trends 
in commercial aircraft and service 
frequency when compared to current 
service and market trends.

Primary non-hub commercial airports, 
like Shenandoah, support commercial 
aviation with less frequency and 
volume than commercial hubs. For this 
reason, even small changes to factors 
impacting the airport’s position within 
the air carrier market can create acute 
impacts to operations and forecasts. 
These airports have a limited capability 
to impact air carrier decisions leaving 
minimal resiliency to these acute 
changes. This lack of resiliency can 
lead to large, unanticipated changes 
to operations and enplanements. Such 
swings in air carrier service are evident 
in the historical enplanement trends at 
Shenandoah as depicted in Figure 2-30 
and Table 2-21. 

Figure 2-30.
Source: FAA TAF Issued January 2015, *2014 based on Airport Records

Year Enplanements
1999 17,370
2000 18,310
2001 22,305
2002 7,955
2003 6,638
2004 8,153
2005 5,740
2006 5,453
2007 4,997
2008 6,834
2009 8,044
2010 9,400
2011 11,662
2012 13,125
2013 21,462
2014* 11,227

CAGR: -2.69%

Table 2-21.Annual Enplanements

Source: FAA TAF Issued January 2015
 *2014 based on Airport Records

Historical Enplanements (1999-2014)

0

5,000

10,000

15,000

20,000

25,000

En
pl

an
em

en
ts

FAA TAF



Chapter Two | Existing Conditions

Delta Airport Consultants, Inc. | Page 2-72

Year Based Aircraft
1999 85
2000 85
2001 77
2002 83
2003 83
2004 82
2005 90
2006 90
2007 74
2008 69
2009 69
2010 65
2011 65
2012 84
2013 84
2014* 78

CAGR: -0.54%
Source: FAA TAF Issued January 2015
           *2014 based on Airport Records

2.5|Part 02 - Based Aircraft 

General aviation capacity demand 
is most often determined by aircraft 
storage space for based aircraft. A based 
aircraft is an aircraft that is operational 
and air worthy, which is typically based 
at a facility for the majority of the year.  
Table 2-22 summarizes based aircraft 
by type at Shenandoah based on the 
FAA TAF issued January 2015 and 2015 
Virginia Department of Aviation Annual 

Based Aircraft Summary Report (1999-
2014).

In 2014, there were 78 based aircraft 
at SHD. Over the past 15 years, the 
number of based aircraft at SHD has 
decreased by 0.5 percent. 

YEAR
SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER ULTRA

LIGHT GLIDER OTHER

2011 45 17 8 6 4 1 0 2
2012 51 17 2 8 2 1 1 2
2013 50 17 2 8 2 1 1 3
2014 52 16 3 6 2 1 1 2

Table 2-22. Based Aircraft Fleet Mix.

Source: Virginia Department of Aviation Annual Based Aircraft Summary Reports (2010-14).

Historical Based Aircraft (1999-2014)

Figure 2-31.
Source: FAA TAF Issued January 2015, *2014 based on Airport Records
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Table 2-23. Based Aircraft.
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Year Based Aircraft
1999 85
2000 85
2001 77
2002 83
2003 83
2004 82
2005 90
2006 90
2007 74
2008 69
2009 69
2010 65
2011 65
2012 84
2013 84
2014* 78

CAGR: -0.54%

Table 2-23. Based Aircraft.

2.5|Part 03 - Operations

Operations at Shenandoah consist 
primarily of General Aviation aircraft 
operations. Air cargo is accommodated 
through air carrier service and air 
taxi  service. SHD has also had a small 
number of Military operations.  As 
depicted on Table 2-24, total aircraft 
operations at SHD has decreased 3.38 
percent per year during this period.  
This decrease is due to a flight school 
ceasing operations in 2012 and the 
Commission implementing cost-saving 
budget measures in 2012 whereby staff 
no longer records flight operations after 
2:00 p.m.

Year Air Carrier/ 
Air Taxi Military General 

Aviation1
Total 

Operations
1999 1,619 166 18,861 20,646
2000 1,619 166 18,861 20,646
2001 4,668 127 19,333 24,128
2002 1,867 127 19,805 21,799
2003 1,893 127 20,277 22,297
2004 1,919 127 20,772 22,818
2005 1,658 127 21,244 23,029
2006 1,679 127 21,676 23,482
2007 1,700 127 22,117 23,944
2008 2,003 302 23,963 26,268
2009 2,003 302 23,963 26,268
2010 2,003 302 23,963 26,268
2011 2,456 303 15,464 18,223
2012 2,494 303 17,421 20,218
2013 2,226 119 9,383 11,728
2014 2,226 119 9,573 11,918

CAGR: 2.01% -2.06% -4.15% -3.38%

Table 2-24. Annual Operations.

Source:  FAA TAF Issued January 2015

Figure 2-32.
Source:  FAA TAF Issued January 2015

Historical Total Operations (1999-2014)
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2|Section 6 - Environmental Overview

This section provides an overview of environmental baseline 
conditions at SHD. It identifies existing environmental sensitivities, 
provides a benchmark of existing environmental impacts, and 
will inform potential environmental considerations during the 
creation of the proposed development alternatives during the 
master planning effort.  

A review of publically available data and previous environmental 
analyses serves as the source of information used in this section. 
No environmental field studies were conducted during this 
master planning effort. This section includes a review of each 
of the environmental impact categories included in Federal 
Aviation Administration (FAA) Order 1050.1E, Environmental 
Impacts: Policies and Procedures which are listed below. While 
the thresholds which determine whether an impact is considered 
significant are discussed in this section, the assessment of impacts 
is not included.  

Section Overview
Part 01 | Air Quality

Part 02 | Coastal Resources

Part 03 | Compatible Land Use

Part 04 | Construction Impacts

Part 05 | Department of Transportation Act: 
                 Section 4(f)

Part 06 | Farmlands

Part 07 | Fish, Wildlife and Plants

Part 08 | Floodplains

Part 09 | Hazardous Materials, Pollution  
                 Prevention, and Solid Waste

Part 10 | Historical, Architectural, Archaeological  
                 and Cultural Resources

Part 11 | Light Emissions and Visual Impacts

Part 12 | Natural Resources, Energy Supply, and  
                 Sustainable Design

Part 13 | Noise

Part 14 | Secondary (Induced) Impacts

Part 15 | Socioeconomic impacts, Environmental  
                 Justice, and Children’s Environmental  
                 Health and Safety Risks

Part 16 | Water Quality

Part 17 | Wetlands

Part 18 | Wild and Scenic Rivers
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2.6|Part 01 - Air Quality

The U.S. Environmental Protection Agency (EPA) has established two 
primary laws that apply to air quality: the Clean Air Act (CAA) and the 
National Environmental Policy Act (NEPA). 

2.6.01|01 - Clean Air Act

Pursuant to the CAA, Augusta County meets the levels of the six 
criteria air pollutants which make up the National Ambient Air 
Quality Standards. Being located within Augusta County, Shenandoah 
Valley Regional Airport is within an attainment area, and therefore 
is not subject to further demonstrating general conformity with the 
Virginia State Implementation Plan (SIP) in order to be eligible for 
federal funding and approval. 

2.6.01|02 - National Environmental Policy Act (NEPA)

NEPA requires consideration of air quality impacts for reasonable 
alternatives throughout the planning period. According to the 
FAA Air Quality Handbook, NAAQS analysis would be required 
if Shenandoah had more than 1.3 million passengers or more 
than 180,000 forecasted annual general aviation operations for 
commercial service airports. For the base year, 2014, the number of 
annual operations at SHD was 11,918 and the number of commercial 
passenger enplanements was 11,227. Operations and enplanements 
at SHD are well below the NEPA threshold; therefore, NEPA requires 
no further NAAQS analysis. 

2.6|Part 02 - Coastal Resources  

Federal activities involving or affecting coastal resources are governed 
by the Coastal Barriers Resources Act (CBRA), the Coastal Zone 
Management Act (CZMA), and Environmental Order (E.O.) 13089, 
Coral Reef Protection.  Augusta County is not located within the 
Virginia Coastal Zone.  Therefore, future development on the airport 
is not anticipated to affect federally or state-protected coastal areas.

The National Ambient Air Quality 
Standards (NAAQS) has six air 
pollutant criteria:

• Carbon Monoxide (CO)
• Ozone (O3)
• Lead (PB) 
• Particulate Matter (PM)
• Nitrogen Dioxide (NO2) 
• Sulfur Dioxide (SO2).

Geographical areas are classi-
fied as attainment, non-attain-
ment, and maintenance areas 
based on whether they are 
meeting, above, or have recent-
ly improved to within the NAAQS 
standards respectively.  Federal 
agencies cannot fund or ap-
prove projects within non-attain-
ment and maintenance areas 
unless they demonstrate general 
conformity with the State Im-
provement Plan (SIP).

Understanding...
Air Quality
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2.6|Part 03 - Compatible Land Use

2.6.03|01 - Land Use: Public Safety and 
Noise Compatibility 

As summarized within the Airport Background 
and Regional Context, Section 2, the land 
uses around the airport are agricultural 
and industrial, with portions of residential 
scattered throughout, especially on the north 
side of airport property.  See Figure 2-7.  
With the exception of residential, the above-
mentioned land uses are generally considered 
to be compatible with airport operations. 
The presence of residential uses can create a 
conflict with noise impacts which will be further 
investigated later in this section within Section 
2.6 Part 14, Secondary (Induced) Impacts. 

The Runway Protection Zone (RPZ) off the end 
of each runway has passive land uses and there 
are no public gathering spaces within the airport 
vicinity. The property within the existing RPZ on 
the Runway 5 end at SHD is entirely controlled 
by the airport through both fee-simple and 
easement acquisition per FAA guidelines. The 
property existing within the RPZ for Runway 23 
is controlled by the airport through fee-simple 
and avigation easment with the exception of 
Weyers Cave Road and correponding right-of-
way. 

Land uses 
around the 
airport are 
agricultural 

and industrial, 
with portions 
of residential 

scattered 
throughout
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2.6.03|02 - Land Use: Operational Safety

Wildlife and bird attractants, such as 
wetlands, bodies of open water, waste 
disposal sites, and certain crops, can 
cause safety hazards at airports.  FAA 
guidance recommends that airports 
serving turbine-powered aircraft, such 
as SHD, maintain a separation distance 
of 10,000-feet from the edge of the 
Air Operations Area (AOA) and any 
hazardous wildlife attractant.

The National Wetlands Inventory 
(NWI) data indicates the presence of 
several small wetland areas on and 
around airport property.  There are no 
known bodies of water or landfills on 
or in the vicinity of SHD. The presence 
of wetlands may create a hazardous 
wildlife attractant. 

Structures such as cell towers, wind 
turbines, vegetation, terrain, and tall 
buildings can inhibit airport operations 
and pose a safety concern. The Augusta 
County zoning ordinance includes an 
Airport Overlay (APO) District which 
protects the airspace around the airport 
by preventing these types of physical 
obstructions from occurring.  

The overlay district is composed 
of Airport Safety Zones which are 
superimposed over specific areas of 
airspace and which impose height 
limitations according to the airspace 
being protected. In addition, the 
APO district restricts light or lighting 
devices which may interfere with pilot 
operations.  While the APO controls for 
lighting, it does not currently restrict 
visual obstructions such as glare and 
dust which may impact pilot visibility.
SHD, though located completely within 
Augusta County, does have airspace 
that infringes into Rockingham County 
north of the airport. Both Augusta and 
Rockingham Counties have height-
restrictive zoning in place, which was 
established to protect Part 77 surfaces. 
The majority of the land within the 
portion of Rockingham County located 
within the approach to the Runway is 
zoned for agricultural use with select 
portions of rural and medium-density 
residential.

Augusta and 
Rockingham 
Counties have 
height-restrictive 
zoning in place, 
which was 
established to 
protect Part 77 
surfaces
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2.6|Part 04 - Construction Impacts

Airport construction may cause various environmental 
effects primarily due to dust, aircraft, and heavy 
equipment emissions, storm water runoff containing 
sediment and/or spilled or leaking petroleum product, 
among other impacts.  Significant construction impacts 
would most likely occur when unusual circumstances 
exist (e.g., excavating environmentally sensitive areas, 
construction-induced traffic congestion that would 
substantially degrade air quality). A significant impact 
would occur when the severity of construction impacts 
cannot be mitigated below FAA’s threshold levels for 
the affected resource (i.e., air quality, water quality, 
etc). The anticipated construction impacts of the 
proposed development must be considered during the 
environmental effort.

2.6|Part 05 - Department of Transportation 
Act: Section 4(f)

There are no known public parks or recreation areas, or 
wildlife refuges on airport property or in the immediate 
vicinity. The United States Fish and Wildlife Service 
(USFWS) lists fourteen national wildlife refuges in Virginia 
but none in Augusta County. The Shenandoah National 
Park runs along the eastern border of Augusta County 
and the George Washington National Forest. Little North 
Mountain Wildlife Management Area is located in the 
southeastern part of the County, however none of these 
lands would be needed for future development. 

Understanding...
DOT Section 4(f)

Section 4(f) of the Department of 
Transportation Act of 1966 states 
that a federally funded project 
requiring the use of land from:

• a publicly-owned land from 
a public park or recreation 
area

• a national or state wildlife or 
waterfowl refuge

• a historic site of national, 
state, or local significance 

shall not be approved unless 
there is no feasible and prudent 
alternative for the use of such 
land.  A significant impact would 
occur pursuant to NEPA when a 
proposed project either involves 
more than a minimal physical 
use of a Section 4(f) property or 
is deemed a “constructive use” 
substantially impairing the 4(f) 
property.
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2.6|Part 06 - Farmlands 

The Farmland Protection Policy Act (FPPA) 
of 1984 regulates federal actions with 
the potential to convert farmland to 
non-agricultural uses. While the Airport 
property does not meet the definition 
of farmland contained in the Farmland 
Protection Policy Act (FPPA), the Augusta 

County Comprehensive Plan does report 
prime farmlands in the vicinity of the 
airport property.  Coordination with the 
US Department of Agriculture (USDA) 
would be necessary for any development 
proposed on farmlands adjacent to the 
airport.

2.6|Part 07 - Fish, Wildlife, and Plants

Section 7 of the Endangered Species 
Act requires federal agencies to ensure 
that any proposed action does not 
jeopardize the continued existence of 
any endangered or threatened species 
or result in the destruction or adverse 
modification of associated habitat. 

A data search conducted in December 
2014 on the USFWS Information, Planning, 
and Conservation (IPaC) system listed 
two listed species which may be found 
within the vicinity of SHD: the Indiana bat 
(Myotis sodalis), an endangered species, 
and the Northern long-eared bat (Myotis 
septentrionalis), a Proposed Endangered 
species.  The IPaC search receipt also 
produced a list of 16 migratory birds 

which could be impacted by development 
at the airport. The IPaC search identified 
no critical habitat within the vicinity of the 
airport.  

A wildlife site visit was completed at SHD 
in 2013, during which a single woodchuck, 
Marmota montax, was observed; 
independently, airport staff have reported 
coyote and red fox sightings.

Coordination with the appropriate 
agencies (including USFWS, Virginia 
Department of Environmental Quality 
(DEQ), and the Virginia Department of 
Game and Inland Fisheries (DGIF)) should 
be conducted before any proposed 
development takes place.

2.6|Part 08 - Floodplains

Executive Order 11988 directs federal 
agencies to take action to reduce the 
risk of flood loss, minimize the impact 
of floods on human safety, health and 
welfare, and restore and preserve the 
natural and beneficial values served by 
floodplains. According to FEMA Firm 
Map 51015C0194D, there is a special 
flood hazard area located to the south 

of the airport property along Broad Run 
stream which is subject to inundation by 
the 1 percent annual chance flood (100 
year flood). The August County zoning 
ordinance includes a Floodplain Overlay 
(FPO) District which regulates uses and 
development within areas subject to 
inundation by a 100-year flood.

Shenandoah 
Airport is not 
designated prime 
farmland
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2.6|Part 09 - Hazardous Materials, Pollution Prevention, and Solid 
Waste

2.6.09|01 - Airport Property 

One hazardous-waste handler, the TSA, is 
located on airport property and reports 
to the Environmental Protection Agency 
(EPA). The hazardous substances known 
to be found at the airport are aircraft 
and ground equipment fuel, deicing 
chemicals, and fire-fighting chemicals.  

According to the airport’s Spill Prevention, 
Control, and Countermeasures Plan 

(SPCC), the airport’s fuel farm area is 
surrounded by an earthen berm that 
provides a secondary containment 
measure for the hazardous materials. 
Fuel is transported using mobile tankers. 
There are additional AST and gas drums 
on airport property, including inside of 
aircraft hangars and the Snow-Removal 
Equipment (SRE) building.

2.6.09|02 - Airport Vicinity 

A search of the EPA Enviro-mapper 
database conducted in December 
2014 identified no facilities generating 
hazardous waste and no hazardous waste 
clean-up sites within the zip code of 
Weyers Cave, Virginia (24486), where the 
airport is located. Similarly, no Superfund 
or Brownfield sites are located in the 
vicinity of the airport. 

There are no landfills in the airport vicinity. 
Solid waste in Augusta County is disposed 
of at the Augusta County Regional 
Landfill and Recycling facility, located 
five miles south of the City of Staunton 

which serves the Cities of Staunton and 
Waynesboro and the County of Augusta.  
The landfill accepts solid waste and 
recyclables, as well as used oil, antifreeze 
and lead acid batteries. The County holds 
an annual hazardous waste collection 
event during which residents can dispose 
of other hazardous substances which are 
not accepted by the landfill. The solid 
waste provider for the airport is Waste 
Management; currently, recycling is not 
offered at the airport.
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2.6|Part 10 - Historical, Architectural, Archaeological, and Cultural Resources

The National Historic Preservation Act of 1966, 
as amended, and the Archeological and Historic 
Preservation Act of 1974 are the two laws that 
establish the requirements for determining historic, 
architectural, archaeological, and cultural resource 
significance within the airport vicinity.

A search of the Virginia Department of Historic 
Resources (VDHR) archives conducted in December 
2014 reported no known historic, architectural, or 
cultural resources on airport property.  According 

to the archives search, a Phase 1 Cultural Resources 
survey was conducted on airport property in 2010. 
Within one-half mile of the airport property, the 
archives search listed four architectural resources 
including National Register of Historic Places (NRHP)-
listed West View Schoolhouse (007-0426); and the 
John Rubush House (007-0420), the Roller-Wampler 
House (007-0425), and the Roller-Wampler Tenant 
House (007-0422), none of which has been evaluated 
for listing on the NHRP. 

2.6|Part 11 - Light Emissions and Visual Impacts

Airports convey a significant amount of light, including 
approach lighting systems.  Visual impacts are difficult 
to define because of the subjectivity and may create 
an annoyance among people in the vicinity or interfere 
with their normal activities. The airport property 
is immediately surrounded by agricultural and 
industrial land uses which are generally considered 

to be compatible with airport operations involving 
lights; nevertheless, future development projects 
involving the installation, replacement, or relocation 
of airfield lighting should be evaluated for adverse 
light emissions and visual impacts to the surrounding 
community.

2.6|Part 12 - Natural Resources, Energy Supply, and Sustainable Design

Executive Order 13123, Greening the Government 
through Efficient Energy Management, encourages 
federal agencies to expand the use of renewable 
energy within its facilities and in their activities; 
and to encourage the development of facilities that 
exemplify the highest standards of design including 
the principles of sustainability.  In addition, any 
proposed development at SHD should be examined 
to identify any proposed major changes in stationary 
facilities or the movement of aircraft and ground 
vehicles that would have a measurable effect on local 
supplies of energy or natural resources. According 

to the FAA, most airport development projects will 
not produce changes in energy use or other natural 
resource consumption resulting in significant impacts.
Current sustainable design efforts by the airport 
include the use of light-emitting diode (LED) lights 
in the main parking lot and on one of the corporate 
hangars. The on-airport electrical vault supplies the 
electricity needed for airport lighting and operations.  
Sustainable measures will be further evaluated in 
Appendix D, Sustainable Design.
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2.6|Part 13 - Noise

Noise contours have been generated to 
evaluate potential aircraft noise effects 
for the existing conditions at SHD. Inputs 
and methodology were based on the 
2014 base year data and further detail 
on the generation of noise contours are 
included in Appendix B. This analysis 
was done using the following data 
inputs: Runway layout and use, number 
of aircraft operations, aircraft fleet mix, 
flight tracks and profiles.

Generally, the FAA considers Day Night 
Average Sound Level (DNL) 75 and higher 
to be incompatible with most land uses, 
while below DNL 65 is compatible with 
most land uses. Above 65 DNL, noise 
sensitive land uses (such as residential, 
schools, churches, and hospitals) are 
typically discouraged. All noise contours 
for 65, 70, and 75 DNL are within the 
airport property line; therefore, noise 
impacts to surrounding properties are 
minimal and there should not be any 
issues with non-compatible land use. 

Noise is typically the most 
significant off-airport 
environmental impact associated 
with aircraft operations.  Noise 
is measured in decibels (dB).  
The Day Night Average Sound 
Level (DNL or Ldn) is an average 
cumulative sound level that 
provides a measure of the total 
sound energy during a 24-hour 
period.

Understanding...Noise Impacts
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Existing Noise Contours
Shenandoah Valley Regional Airport

Figure 2-33. 
Source: Map created by Delta Airport Consultants, Inc., January 2015
 Noise Contours created by KB Environmental Services, Inc. 
 Aerial from Google Earth

The airport property is located within an Airport 
Business zoning designation and is bordered by 
agricultural and industrial land uses which are 
generally considered to be compatible with 
airport operations.  One residential subdivision 
is located approximately 1.5-miles northwest of 
the runway.

The 2014 65 DNL noise contour for SHD 
encompasses 49-acres and lies entirely within 
the airport’s existing property boundary. The 
contours extend along the runway centerline, 
and also extend around the helicopter landing/
takeoff area of the ramp.  There are no 
residences or other noise-sensitive land uses 
within the 65 DNL contour.

Existing 65 
DNL noise 
contours 
lie entirely 
within Airport 
property 
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2.6|Part 14 - Secondary (Induced) Impacts

Major development proposals can 
involve the potential for induced or 
secondary impacts on surrounding 
communities. Examples include:  shifts 
in patterns of population movement 

and growth; public service demands; 
and changes in business and economic 
activity to the extent influenced by 
airport development.  

2.6|Part 15 - Socioeconomic impacts, Environmental Justice, and 
Children’s Environmental Health and Safety Risks

Executive Order 12898, Federal Actions 
to Address Environmental Justice in 
Minority Populations and Low-Income 
Populations, and the accompanying 
Presidential Memorandum, and Order 
DOT 5610.2, Environmental Justice, 
require FAA to provide for meaningful 
public involvement by minority and 
low-income populations and analysis 
that identifies and addresses potential 
impacts on these populations which 
may be disproportionately high and 
adverse.  Additionally, pursuant to 
E.O. 13045, Protection of Children 
from Environmental Health Risks and 
Safety Risks, federal agencies are 
directed as appropriate to prioritize 
environmental health risks which may 
disproportionately affect children. Any 
proposed development at SHD must 
be analyzed to assess impacts to low-
income or minority populations, or to 
children’s health and safety.

The USEPA EJView mapper was used to 
determine detailed information about 
the area within an approximately one-
mile buffer around the airport.  The 
EJView mapper contains U.S. Census 
Bureau data from 2006-2010. The 
population within this one-mile buffer 
is reported to be 94 people, of which 8 
percent are determined to be minority. 
Eighty-five percent of housing units 
within this area are owner occupied; 
and household income is reported to 
be $50,000 or higher for 52 percent of 
the households. This data suggests that 
minority and low-income households 
may not be disproportionately affected 
by any proposed development on the 
airport.
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2.6|Part 16 - Water Quality

The Clean Water Act provides the 
authority to establish water quality 
standards, control discharges, develop 
waste treatment management plans 
and practices, and prevent or minimize 
the loss of wetlands. Water quality 
regulations and the issuance of permits 
before construction projects at SHD 
will normally identify any deficiencies 
in the proposed development 
with regard to water quality or any 
additional information necessary to 
make judgments on the significance of 
impacts.  

The airport’s SPCC plan notes that 
three drainage channels are located on 
the airport property: one is located to 
the north and one to the south of the 
fuel farm, and one to the south of the 
runway. According to the SPCC plan, the 

three channels flow to the southwest 
and join an intermittent stream before 
joining Broad Run stream which runs 
south of the Runway 5 end.  A trench 
drain runs from the air carrier ramp to 
the general aviation ramp and empties 
into a 1,500-gallon oil-water separator, 
which provides drainage for runoff from 
storm water and deicing activities.

The 1999 Environmental Assessment for 
SHD describes the hydrology of Augusta 
County as “diverse”, noting that the 
southern third of the County is within 
the James River watershed while the 
remaining County is within the Potomac 
River Watershed, including Broad Run 
and several intermittent streams which 
flow through airport property and into 
the Middle River. There are no sole 
source aquifers in the airport vicinity.

2.6|Part 17 - Wetlands

USFWS National Wetlands Inventory 
(NWI) data consulted in December 2014 
reports several patches of wetland areas 
on airport property and in the airport 
vicinity.  There are freshwater ponds 
on the west side of the runway, on 
airport property and in the vicinity, and 
freshwater ponds located east of airport 
property.  One patch of Freshwater 
Forested/Shrub wetland is located south 

of the Runway 3 end, and a smaller patch 
of Freshwater Emergent wetland area is 
located east of the runway across from 
Little Run Road. Jurisdictional wetlands 
on the airport were field verified as part 
of the 1999 EA.  An updated wetland 
delineation to ascertain wetland 
locations and extents is recommended 
before any airport construction can 
begin.

2.6|Part 18 - Wild and Scenic Rivers

There are no federally-listed Wild and 
Scenic rivers in Virginia. There is one 
state-designated Scenic River, St. Mary’s 
River, in Augusta County, but it is not 

located near the airport. Projects at 
Shenandoah are not anticipated to 
impact any Wild and Scenic rivers, or 
other federally listed river segment. 
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2|Section 7 - Financial Data, 
Businesses, and Tenants

The Commission’s Finance and Administration Manager, 
under the supervision of the Executive Director, acts as the 
fiscal agent for the airport and is responsible for maintaining 
its budgetary as well as revenue and expenditure accounts. 
This position further coordinates preparation of the Annual 
Financial Report on the airport’s financial condition by the 
Commission’s independent auditor.  

Each year, the Commission staff prepares an annual budget 
for consideration and ultimate adoption by its governing 
body.  In addition, the Commission’s annual operating 
budget is reviewed by each of the five member jurisdictions. 
The Commission is reliant upon fund transfers from these 
entities to support operation, maintenance, preservation, 
and development of SHD.  It is the goal of the Commission to 
conduct its business activities such that it produces breakeven 
results on an annual basis.  In addition, it has established a policy 
to seek to retain a ten percent Reserve Fund for Contingencies 
to utilize for unexpected one-time expenditures. Its fiscal year 
runs from July through June and utilizes the accrual basis of 
accounting for reporting financial results.  As such, revenues 
are recognized when they become available and measurable 
and, with a few exceptions, expenditures are posted when 
liabilities are incurred.  The Commission has one Enterprise 
Fund for airport operations and discrete financial records are 
maintained to account for the itemized revenues and expenses 
of the airport.  Through use of this form of accounting, the 
Commission conducts its affairs in a similar manner as a 
private business.  Specifically, it sets fees, rates, and charges for 
services and space in a manner to seek to achieve financial self-
sufficiency and recover its costs for delivery of said services. 
Daily operations of the airport are funded through fuel sales, 
concession agreements, rental car privilege fees, landing fees, 
hangar space rental, and concessions fees. 

Section Overview
Part 01 | Historical Airport Revenues

Part 02 | Historical Operating Expenses 

Part 03 | General Aviation Services

The 
Commission 

has one 
Enterprise Fund 

for airport 
operations
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Businesses, organizations, individuals, and 
governmental entities engage in both aviation and 
non-aviation related activities at the airport. The 
Commission maintains a host of lease and operating 
agreements that provide these entities the right 
to occupy and maintain space on the airport and/
or offer services to the public.  The Commission 
deploys a proactive property management and lease 
administration program to ensure that the airport 
charges market-based fees and rental rates to its 
users/tenants which enables it to provide aviation 
services and amenities in the most cost-effective and 
self-sufficient basis possible.  

In the air carrier terminal building, Silver occupies a 
ticket counter, an office, a baggage makeup area, and 
cargo space for its airline operations. Avis, Budget, 
and Hertz occupy rental counters and office space 
while Blue Yonder Cafe operates a food and beverage 
concession.  The Commission also maintains leases 
with the TSA, U.S. Forest Service, and FAA to enable 
these entities to deliver their respective governmental 
functions to the airport and region.  

In order to provide a full complement of general 
aviation services to the public, the Commission has 
entered into lease and operating agreements with 
Blue Ridge Aviation, LLC to provide aircraft rental, 
charter, and flight instruction services and Classic 
Aviation Services, Inc. for aircraft maintenance 
services. Blue Ridge Community College (BRCC) leases 
hangar space to provide its aircraft maintenance 
technology program. 

The Commission also offers 59 aircraft T-hangars and 
four corporate hangars of various sizes for the storage 
of privately owned aircraft and/or use by Blue Ridge 
Aviation, LLC and Classic Aviation Services, Inc. 

Finally, the Commission holds several land leases 
with individuals for homes located on its property 
and with Dynamic Aviation for use and occupancy of 
its north corporate aircraft apron and hangar site.  It 
also manages 35 aircraft tiedowns which are utilized 
by based and transient aircraft as well as Blue Ridge 
Aviation, LLC and BRCC in support of their authorized 
activities.   

This analysis offers SHD a baseline evaluation of 
revenues and expenses over the past five years in 
order to provide a framework for understanding future 
expenditures and revenue streams. It is not intended 
to serve as a true airport profit and loss statement; 
instead, it offers insight to emerging trends that could 
impact the future financial performance of SHD. The 
techniques utilized in this analysis are consistent 
with industry practices for similar studies.  While it 
is believed that the approaches and assumptions 
are reasonable, it should be recognized that some 
assumptions regarding future trends and events 
might not materialize. 
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2.7|Part 01 - Historical Airport Revenues

The Commission utilizes 18 distinct 
categories to monitor and evaluate its 
operating revenues Table 2-25 depicts 
the airport’s historical revenues from 
FY2010 through FY2013 along with 
estimated and expected revenues for 
FY2014 and FY2015, respectively. During 
this period, total Airport operating 
revenue experienced an increase of 
$800,686 from $2,356,612 in FY2010 
to $3,157,298 in FY2015 (Budget).  
A nine percent compound annual 
growth rate (CAGR) in fuel sales activity 
occurred during this period increasing 
from approximately $1.17 million in 
sales in FY2010 to $1.83 million in 
FY2015(Budget).  The categories of 
Rents ($19,565 increase) and Hangar, 
Parking, and Tiedowns ($47,049 
increase) also posted positive gains 
for the period indicating that demand 
for aviation services and amenities at 
SHD was strong during this five year 
period.  Support from the DOAV Airport 
Maintenance Fund and Air Service 
Promotion, Development, and Marketing 
Fund grants was also robust during this 
period with the Commission receiving 
approximately $413,000 from this state 
agency to assist with eligible airfield and 
building maintenance projects and an 
additional $377,291 for its air service 
development, promotion, and marketing 
initiatives.

Annual fund Transfers from Commission 
member jurisdictions have remained 
relatively constant at $381,000 per 
year during this period.  These funds 
are utilized by the Commission to 
provide matching funds for its capital 
improvement program, purchase 
needed equipment for its operations, 
and offset annual expenditures for 
personnel, supplies, and equipment 
to meet regulatory mandates imposed 
upon it by the FAA and TSA, not 
otherwise funded through its other 
business lines.  The Commission has also 
received authorization to impose and use 
a Passenger Facility Charge (PFC) at SHD 
in the amount of $4.50 per passenger.  
The Commission is currently utilizing 
proceeds from its PFC to reimburse its 
DOAV Air Carrier Entitlement Fund for 
eligible capital improvement projects.  

It is also noteworthy that during this 
period the Commission received a Small 
Community Air Service Development 
Grant (SCASDG) from the U.S. 
Department of Transportation (DOT) 
to provide marketing and promotion of 
United Express service to Dulles. Each 
year, the DOT entertains proposals from 
small communities seeking funding 
to augment/support local resources 
to underwrite various programs and 
initiatives designed to attract, maintain, 
or promote air carrier service on a 
competitive basis   The DOT awarded a 
$150,000 grant during this period which 
Shenandoah utilized in conjunction with 
resources it secured in the community 
to market and promote SHD service to 
United’s hub at Dulles.
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Revenue Sources 2010 2011 2012 2013 2014 2015 FY10-15
CAGR

Sales $1,167,687 $1,592,743 $2,179,908 $2,450,209 $1,642,240 $1,830,375 9%

Rents $237,040 $237,149 $258,849 $259,349 $256,437 $256,605 2%
Landing Fees & Airport Services $20,070 $17,940 $19,875 $18,589 $15,066 $16,000 -4%

Hangar, Parking, & Tiedowns $246,269 $262,183 $278,878 $279,372 $279,025 $293,318 4%
Commissions $39,469 $52,828 $65,309 $67,788 $63,394 $68,000 11%

Ramp Fee $13,120 $11,860 $13,300 $9,530 $14,305 $12,000 -2%
Finance Charges $1,057 $160 $116 $194 $170 $0 -100%
PFC Collections $36,454 $49,527 $51,125 $79,044 $23,517 $58,000 10%

Ground Transportation $42,872 $43,075 $30,623 $33,426 $41,839 $38,000 -2%

TSA Contract $36,823 $38,535 $33,181 $39,066 $33,295 $36,500 0%
Miscellaneous $19,280 $18,002 $19,699 $17,782 $22,635 $12,000 -9%

Catering $4,658 $6,948 $5,208 $13,268 $7,674 $10,000 17%
Sponsors - Local Funds $381,000 $376,179 $381,000 $381,000 $381,000 $381,000 0%

Interest Income $1,250 $2,588 $2,274 $1,240 $523 $500 -17%
Air Service Promotion $40,000 $25,000 $29,820 $21,741 $34,517 $25,000 -9%

Air Service Development $16,297 $19,190 $19,808 $9,339 $6,660 $20,000 4%
Contributions - VDA $53,266 $79,134 $95,732 $15,192 $69,436 $100,000 13%

Contributions - FEMA Funds $0 $17,814 $16,676 $0 $0 $0  
Contr. - Small Community Grant $0 $0 $77,042 $51,311 $21,647 $0  

TOTAL REVENUES $2,356,612 $2,850,855 $3,578,423 $3,747,440 $2,913,380 $3,157,298 6%

Table 2-25. Historic Airport Revenue. 

Source: Shenandoah Valley Regional Airport Commission, Fiscal Years Ending 2010-2014(Preliminary) Financial Reports   
 Shenandoah Valley Regional Airport Commission, Adopted Budget for FY 2015   
              Delta Airport Consultants, Inc. Analysis
Notes: FY 2014 is Preliminary, 2015 is budgeted    

Sales
58%

Sponsors - Local 
Funds 12%

Hangar, Parking, 
& Tiedowns 9%

Rents 8%

Contributions - VDA
3%

Other
10%

2015 Anticipated Revenue Sources

Figure 2-34. Airport Revenue by Category (Budgeted FY 2015).
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2.7|Part 02 - Historical Operating Expenses

The airport’s historical operating expenses 
for FY2010 through FY2015 (Budget) are 
presented in Table 2-26. During this period, 
total airport operating expenses increased 
approximately $900,000; seven percent 
per year, from $2,252,537 in FY2010 to 
$3,157,298 in FY2015 (Budget). 

Among the 28 categories utilized by the 
Commission to track use of its revenue, 
the Cost of Sales consistently ranks as the 
largest (40 percent of all expenses – FY2015 
(Budget) since this account tracks the 
cost of aviation fuel it purchases for retail 
sales to the public and airlines.  Given the 
fluctuations in the cost of fuel during this 
five year period, Shenandoah witnessed a 
13 percent CAGR for this line-item during 
this period increasing from $694,848 in 
FY2010 to $1.26 million in FY2015(Budget).  
Other major operating expense categories 
as of FY2015 (Budget) include Salaries 
(20.4 percent), Repairs & Maintenance (7.4 
percent), Insurance (5.4 percent), Debt 
Service (5.7 percent), and Utilities and 
Heating Oil (4.3 percent).
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Revenue Sources 2010 2011 2012 2013 2014 2015 FY10-15
CAGR

Salaries $555,557 $576,755 $569,682 $648,351 $664,555 $645,500 3.05%

Payroll Taxes $41,004 $45,074 $42,630 $48,518 $49,510 $49,381 3.79%
Retirement Fund $47,507 $47,291 $48,067 $34,372 $36,039 $38,239 -4.25%

Cost of Sales $694,848 $1,044,950 $1,482,799 $1,750,218 $1,132,075 $1,262,959 12.69%
Utilities & Heating Oil $113,035 $115,171 $114,915 $121,085 $140,442 $137,000 3.92%

Insurance $103,732 $101,694 $110,365 $134,580 $159,272 $170,000 10.38%
Repairs & Maintenance $145,749 $237,455 $264,558 $229,583 $219,640 $233,000 9.84%

Uniforms $3,208 $3,811 $6,708 $1,406 $4,748 $5,000 9.28%
Professional Fees $33,722 $31,307 $35,469 $55,222 $24,916 $32,000 -1.04%

Telephone $18,413 $19,555 $23,234 $22,893 $21,258 $21,000 2.66%
Miscellaneous $9,842 $10,079 $22,389 $27,597 $40,338 $20,000 15.24%

Bank Card Discounts $32,267 $39,339 $56,110 $59,145 $42,734 $45,759 7.24%
Office Supplies/Expense $9,696 $6,628 $5,693 $7,462 $7,517 $8,000 -3.77%

Other Supplies $5,799 $5,831 $6,613 $7,302 $5,079 $6,000 0.68%
Development & Travel $5,447 $5,066 $7,456 $10,189 $5,023 $7,500 6.61%

Laundry $50 $116 $146 $0 $0 $0 100.00%
Rubbish Services $4,566 $5,248 $6,209 $6,912 $7,423 $6,800 8.29%

Advertising $605 $268 $484 $35 $1,359 $250 -16.20%
Air Service Promotion $94,950 $108,941 $204,579 $302,607 $121,742 $120,000 4.79%

Air Service Development $32,930 $41,557 $40,117 $32,794 $18,503 $40,000 3.97%
Ground Transportation $5,859 $9,406 $6,691 $6,691 $10,431 $9,000 8.96%

Equipment Rental $31,617 $41,684 $41,735 $36,981 $20,645 $23,388 -5.85%
Dues $2,383 $2,211 $2,489 $4,575 $5,622 $6,000 20.28%

Bad Debts $0 $0 $26,492 $1,589 $668 $0 0.00%
Public Safety $15,333 $34,297 $35,178 $44,324 $41,970 $30,000 14.37%

Catering $3,803 $5,691 $5,636 $15,001 $7,980 $8,500 17.45%
Capital Outlay Net of Grant $86,115 $194,806 $71,218 $188,070 $20,282 $52,022 -9.59%

Debt Service $154,500 $163,097 $209,546 $172,492 $179,724 $180,000 3.10%
TOTAL NET EXPENDITURES $2,252,537 $2,897,328 $3,447,208 $3,969,994 $2,989,495 $3,157,298 6.99%

Table 2-26. Historical Airport Operating Expenses.

Source: Shenandoah Valley Regional Airport Commission, Fiscal Years Ending 2010-2014(Preliminary) Financial Reports   
Shenandoah Valley Regional Airport Commission, Adopted Budget for FY 2015   
              Delta Airport Consultants, Inc. Analysis
Notes: FY 2014 is Preliminary, 2015 is budgeted    
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2.7|Part 03 - General Aviation Services
  
The Commission serves as the airport’s 
Fixed Base Operator (FBO) providing 
aircraft fueling, servicing, and hangar/
tiedown services to based and transient 
customers.  Its Operations staff is 
responsible for aircraft fueling, parking, 
marshaling, and ground services while 
its Customer Service representatives 
coordinate ground transportation, 
fueling requests, catering, and the sale 
of pilot supplies and materials. These 
staff members also provide information 
on area attractions and amenities.  
Classic Aviation, Inc. and Blue Ridge 
Aviation, LLC currently supplement the 
Commission’s FBO services offering 
specialized aviation services to the 
public.  Both entities operate through 
an Airport Use and Lease Agreement 
with the Commission. Classic provides 
aircraft maintenance and repair, 
inspections, avionics sales and service, 
sale of aircraft parts, and oxygen service 
while Blue Ridge offers aircraft flight 
instruction, aircraft rental, and charter 
services.   SHD’s general aviation (GA) 
terminal offers a modern and spacious 

lobby area, customer service counter, 
conference room, wireless internet, 
separate passenger and pilot facilities, 
and a kitchen and concession area.  
Table 2-27 lists historical fuel sales at 
SHD for 2010-2014.  During this five 
year period, the Commission sold an 
average of 51,109 gallons of Avgas 
and 330,469 gallons of Jet-A fuel per 
year.  Fuel sales peaked in 2012 when 
Dynamic Aviation launched its Dash-8 
program for its customers and again in 
2013 when Frontier Airlines provided 
service in the market. As depicted on 
Table 2-25, revenue derived from fuel 
sales serves as the greatest source of 
operating revenue for the Commission.  

According to Commission records, 
aviation fuel was delivered to SHD by 
bulk containers an average of 5.4 times 
per month during fiscal year 2013 and 
4.25 per month in fiscal year 2014.  
Peak delivery periods were January 
2013 (8 deliveries) and June -July 2012 
(7 deliveries each month).

Classic Aviation, 
Inc. and Blue 

Ridge Aviation, 
LLC currently 

supplement the 
Commission’s FBO 

services offering 
specialized aviation 

services to the 
public

Year Av Gas 
(gallons)

Jet-A 
(gallons)

2010 43,534 239,265
2011 54,121 294,905
2012 56,325 372,072
2013 47,713 466,438
2014 53,851 279,663

Table 2-27. Fuel Sales.

Source: Airport Management
Notes: AST-Above Ground Storage Tank
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2|Section 8 - Summary of Existing 
Conditions 

Information collected during the inventory effort of the 
master planning process provides a method to evaluate the 
conditions of existing airport facilities and provide a baseline 
to measure how well current infrastructure will be able to 
accommodate future aviation demand.  Through a review 
of the inventory information presented in this chapter, 
subsequent study tasks can be conducted to determine 
what improvements will be necessary at SHD to meet the 
air transportation requirements of the Shenandoah Valley 
region over the next 20 years.  In comparison with future 
aviation demand projection and demand/capacity analyses, 
alternatives can be developed to identify a plan for how SHD 
will address the required improvements.  This study effort 
will help direct the prospective growth and expansion of 
existing facilities at SHD to meet future aviation needs



Chapter Two | Existing Conditions

Delta Airport Consultants, Inc. | Page 2-94

[Page Intentionally Left Blank]



May 2016 | Page 3-1

Shenandoah Valley Regional Airport Master Plan

A
VI

A
TIO

N
 F

O
RE

C
A

ST
S

Chapter Three | Aviation Forecasts
Section 01 | Methodologies
Section 02 | Baseline Forecasts
Section 03 | Specialized Scenarios 

Section 04 | Design Aircraft Selection
Section 05 | Forecast Summary and FAA TAF 
                       Comparison

Introduction 

Aviation demand forecasts are an important element of the Shenandoah Valley 
Regional Airport (SHD) master planning process. The outcomes generated through 
this effort will inform future demand-driven improvements at SHD, and be used to 
estimate future off-airport impacts such as noise and traffic.  These forecasts will 
support effective decisions in airport planning and will be used as the basis for this 
2016 Airport Master Plan Update (Master Plan).

In an effort to model aviation activity that best reflects SHD, several forecasts have 
been developed for this study. A baseline forecast has been developed to encompass 
stable trends in growth from multiple means of statistical analyses. Additionally, 
events which present a lower degree of predictability, but would create a sizable 
impact of the future aviation activity at SHD, are considered as independent 
specialized scenarios. 
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The following sources were reviewed and utilized in preparing the forecasts 
of aviation demand:

• 2003 Virginia Air Transportation System Plan (VATSP) 

• National Plan of Integrated Airport Systems (NPIAS)

• FAA Aerospace Forecast 2014-2034, Issued January 2015

• FAA Form 5010-1 data (March 2013)

• Virginia Department of Aviation Annual Based Aircraft Survey Based 
Aircraft Summary Report (2010-14)

• Wood and Poole Socioeconomic Data for 2014

• Data provided by the Shenandoah Valley Regional Airport Commission

The elements forecasted within this study are: air carrier enplanements, 
number of based aircraft, general aviation (GA) aircraft operations, and 
operations for air carrier and military aircraft operations. Aviation activity 
forecasts have been developed over the 20-year planning horizon with 
near, short, intermediate, and long term planning timeframes. 

The nationally recognized preexisting forecast model, the Federal Aviation 
Administration (FAA) Terminal Area Forecast (FAA TAF) is used as a 
comparison benchmark to the forecasting efforts described in this chapter. 

Forecasts developed for aviation master plans using federal funds must be 
consistent with the FAA TAF and approved by the FAA, as outlined in the 
Advisory Circular (AC) 150/5070-6B, Airport Master Plans. Upon approval 
by the Federal Aviation Administration (FAA), the forecasts presented 
herein are to be used to determine future facility requirements for SHD. 



May 2016 | Page 3-3

Shenandoah Valley Regional Airport Master Plan

A
VI

A
TIO

N
 F

O
RE

C
A

ST
S

3|Section 1 - Methodologies

In order to model the future aviation activity at Shenandoah, 
a baseline forecast has been developed to encompass stable 
trends in growth. Additionally, a series of potential changes 
to the market environment could create sizable stepwise 
increases to future aviation demand at SHD. These special 
scenario events are difficult to predict and have the potential 
to create a significant impact on the operational needs of 
the airport. These specialized scenarios are included within 
the forecast independently.

A 20-year forecast of aviation demand carries inherent 
uncertainties, which grow as the timeframe extends further 
from the base year. Multiple means of statistical analysis 
were used to find the best fit forecast model and evaluate 
for forecast consensus. When multiple analyses reveal 
similar statistical trends this forecast consensus allows for 
triangulation of the baseline forecast and an increased 
degree of accuracy confidence. 

Analysis of local socioeconomic factors, national forecasts, 
and historical trends were incorporated into the model.  
All methods for this study employed traditional means of 
extrapolating historical aviation trends at SHD or in its airport 
service area into future time frames. 

Section Overview
Part 01| Aviation Demand Elements

Part 02| Forecast Models
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3.1|Part 01 - Aviation Demand Elements

Forecasts of aviation activity can be developed for numerous aviation demand elements.  In the case of SHD, the 
primary demand elements focus on air carrier enplanements, based aircraft, and operations for the various types 
of uses at the airport. For this master planning effort, aviation activity forecasts were prepared for the following 
aviation demand elements:

• Air Carrier Enplanements: 
The number of persons boarding a scheduled or nonscheduled airline flight on aircraft in intrastate, interstate, or 
foreign air transportation from Shenandoah.  

• Based Aircraft:  
An aircraft which is stationed at an airport on a permanent basis. Based aircraft forecasts for Shenandoah include 
a breakdown by fleet mix.

• Aircraft Operations:  
A takeoff or a landing of an aircraft that is neither commercial nor military. Forecasts were prepared for total 
annual operations, operations by aircraft type, and local versus itinerant operations. 

• Air Carrier Operations:  
A takeoff or a landing of a scheduled or nonscheduled flight operated by an airline. At Shenandoah air carrier 
operations include charter/air taxi/commuter flight operations and, joint air carrier/air cargo operations where 
cargo is transported by the commercial air carrier. 

• Charter Operations: 
A takeoff or landing of an unscheduled commercial aircraft that is not operated by an air carrier. The tracking of 
these flights is often included in with commuter air carrier operations. Forecasts for charter operations will be 
included with air carrier operations.

• Air Cargo Operations: 
Means freight (represented in pounds or tons) carried by scheduled air carrier airlines in conjunction with its 
passenger transportation activities or carried by carriers providing air transportation of only cargo. For this reason, 
air cargo operations are reviewed in conjunction with air carrier operations. 

• Military Aircraft Operations:
A takeoff or a landing of a military aircraft from Shenandoah.

• Instrument Operations: 
Operations by aircraft with navigation instrumentation. These operations are not specifically tracked at Shenandoah; 
however, itinerant operations can be used as an indicator of instrument flight activity.

• Peak Passenger and Aircraft Operations: 
Forecasts of peak activity by month, day, and hour for air carrier passengers and aircraft operations were prepared.
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• Market Share Method 
Market share methodologies review 
elements of aviation activity at the 
local level in comparison to a larger 
entity, in this case national levels 
of aviation activity. Projections are 
developed by calculating historical 
shares of activity at SHD and projecting 
these shares into future time frames.  

Market share projections reflect 
historical trends and may include static 
(constant) or dynamic (increasing or 
decreasing) future market shares. It 
is essentially a “top-down” method 
of forecasting where national trends 
are the independent variable on 
which local share of demand are the 
dependent.  

This method is used commonly within 
the aviation industry to develop 
forecasts at the local level. Nationally 
recognized forecasts for the United 
States aviation activity have been 
used as the basis of comparison. 
This information is derived from the 
FAA TAF Summary Report 2014-2035 
pubished in January 2015.

A similar share analysis was conducted 
for operations per based aircraft, 
using based aircraft at Shenandoah as 
the independent variable. 

• Socioeconomic Method
Socioeconomic forecasting analyzes 
aviation activity to correlated trends 
in socioeconomic patterns within the 
service area. Local factors such as 
population and per capita personal 
income (income) are independently 
analyzed for correlation with aviation 
activity trends. Where correlations 
were determined forecasts were 
developed by projecting historical 
trend shares, either dynamic or static, 
into the future time periods.

Socioeconomic modeling is used 
commonly within transportation 
demand forecasting. The U.S. 
Department of Commerce, Bureau of 
Economic Analysis data was consulted 
for the historical data; projections of 
population and per capita personal 
income through 2034 were obtained 
through Woods & Poole. 

• T i m e - S e r i e s / T r e n d l i n e 
Method

Linear extrapolation of historic growth 
trends is used commonly where 
aviation activity shows a corollary 
pattern with time. Trend projections 
use historical trends to formulate 
predictions of future activity. No 
assumptions about the causes of 
trends are included in the trending 
methodology. Trend line method used 
for this forecast was a growth rate 
analysis, where the average annual 
growth rate is projected into the 
future time period. 

3.1|Part 02 - Forecast Models

For purposes of determining forecasts of annual enplanements, based aircraft, and operations the FAA Terminal Area 
Forecast (TAF) is used as a basis of comparison.  Additionally, for the elements of higher complexity, such as air carrier 
enplanements, general aviation operations, and based aircraft, independent, unconstrained forecasts were developed 
using Trend Analysis, Socioeconomic Regression Analysis, and Market Share Method.  

Other elements such as military and air carrier operations were also analyzed by independent forecast methods; however, 
the FAA TAF published in January 2015 was used for these elements. 
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3|Section 2 - Baseline Forecasts

The baseline forecasts are reflective of the trends in aviation 
activity at Shenandoah Valley Regional Airport absent of the 
impact of specialized scenarios that have a high degree of 
variance and a low degree of predictability. These scenarios 
are discussed within Section 5| Specialized Scenarios later 
in this chapter.

Each year the Federal Aviation Administration (FAA) 
projects future aviation activity at airports 20 years into the 
future through its Terminal Area Forecast (TAF). Forecasts 
developed for airport master plans are required to be 
approved by the FAA, it is the policy of this agency that 
aviation activity forecasts created for an airport are to be 
consistent or closely aligned with the TAF.  The 2014 FAA 
TAF for Shenandoah published in January 2015, was used 
for baseline and comparative purposes to benchmark and 
assess SHD’s forecasts of aviation demand for the period 
2015-2034. 

Section Overview
Part 01| Air Carrier Enplanements

Part 02| Based Aircraft Forecasts

Part 03|Aircraft Operations

Figure 3-1. Commercial enplanements at Shenandoah 1999-2014. 
Source: FAA TAF Issued January 2015, *2014 based on Airport Records

Historic Trends in  Enplanements (1999-2014)
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3.2|Part 01 - Air Carrier Enplanements

3.2.01|01 - Historic Enplanements

Figure 3-1 presents historic air carrier enplanements 
activity at SHD for the period 1999-2014.  During this 
16 year period, enplanements fluctuated significantly 
due primarily to air carrier changes and macro impacts 
such as the recession and national reduction of air travel 
following the September 11th terrorist attack.

There are slight variations in recorded number of 
enplanements between the FAA records and airport 
records. These variations are largely due to the following: 
differences in the fiscal year used for annual report by 
each entity, airport records are sourced from commercial 
airlines, and the FAA may not capture unscheduled 
commercial service.

Enplanements in 1999 totaled 17,370, decreased to a low 
of 4,997 in 2007 and began a significant growth trend in 
2008 to reach 21,462 in 2013 only to decrease to 11,227 
in 2014.  Between the late 1980s and mid 1990s, SHD was 
an Essential Air Service (EAS) market. Due to the strength 
of the local market, SHD emerged from the EAS program 
in 1996 with USAirways Express providing four trips per 
day to its Pittsburgh hub and Atlantic Coast Airlines doing 
business as United Express offering four frequencies to 
United Airlines’ hub in Washington-Dulles.   

After the 2001 terrorist attacks, both carriers departed 
the SHD market; however, Colgan Airlines replaced 
Atlantic Coast Airlines providing service to Washington-
Dulles but did so without a codeshare or inter-line 
baggage agreement with United Airlines.  While Colgan 
held a codeshare agreement with US Airways, its lack of 
one with United, the predominant carrier at Washington-
Dulles, translated to Colgan’s passengers being unable 
to book travel from SHD to their ultimate destination 
via United, have their baggage checked-through to their 

destination, or receive the benefit of United-based fares 
from SHD.  The dismantling of the US Airways hub at 
Pittsburgh and corresponding loss of US Airways Express 
in that market, coupled with the lack of a carrier in the 
market with a code sharing arrangement for United’s hub 
in Dulles, resulted in enplanements at SHD decreasing to a 
level that dictated the market return to the EAS program.  

In 2008, Colgan successfully negotiated a codeshare 
agreement with United and passenger activity began 
a strong growth trend.  This scheduled daily service 
was complimented by Frontier Airlines twice per week 
service to its Orlando, Florida hub beginning in the fall 
of 2012.  Although Frontier withdrew its service in 2013, 
its impact on the SHD market cannot be understated. 
This carrier’s service with Airbus-319 aircraft significantly 
stimulated the air travel market for the Shenandoah 
Valley region as evidenced by the fact that passenger 
enplanements at SHD increased from 11,847 in 2011 to 
15,340 in 2012 representing a 29.4 percent increase in 
traffic followed by another 31 percent increase in 2013 
to 20,105 total enplanements. With the withdrawal of 
Frontier service in 2013, along with marginal service 
performance and reliability by the current EAS provider, 
SHD’s enplanements level for 2014 contracted to 11,227; 
a decrease of 44 percent during this 12 month period.

The fluctuations in SHD’s historic enplaned passenger 
activity is directly related to more macro-level influences 
including the U.S. economy, decisions by major carriers 
regarding their hub operations, and more recently, the 
emergence of ultra-low cost carriers providing less than 
daily service (LTD) to leisure travel markets.  Throughout 
the changes brought about by the influences, SHD’s air 
service demand has remained entact.    
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3.2.01|02 - Normalized Historic Enplanements

Non-primary commercial hubs, like 
Shenandoah, support commercial 
aviation with less frequency and 
volume than larger commercial hubs. 
For this reason, changes to factors 
impacting the airport’s position within 
the air carrier market can create 
acute impacts to enplanements. Non-
primary hubs have a limited capability 
to impact air carrier decisions and may 
have little foresight into anticipated 
service changes leaving minimal 
resiliency. This lack of resiliency can 

lead to large, unanticipated changes to 
operations and enplanements. These 
swings in air carrier service are evident 
in the historical enplanements trends 
at Shenandoah and represent a high 
degree of variability that should be 
accounted for in forecasts.

When these high variance events 
are removed, through the creation 
of a normalized trend line, a more 
natural trend of steady growth can be 
observed. 

Trends in Enplanements
Reviewing the commercial 
enplanements from 1999-2014 
significant changes to air carrier service 
create outlier stepwise impacts that 
are not reflective of the general greater 
trend of air carrier enplanements 
service, and are therefore isolated 
from this analysis. For the purpose 
of this analysis, outlier events have 
been defined as events contributing 
to a change in enplanements of 
greater than +/-30 percent of total 
enplanements within a year. Such 
events include the exit of USAirways 
Express and Atlantic Coast Airlines 
from the market, the addition of the 
United Airlines code share for Colgan 
Airlines and the entrance and exit of 
Frontier Airlines commercial service. 

By removing the high variance outlier 
events, a clear growth trend of 2.4 
percent emerges. The statistical 
confidence of the trend line is 
increased dramatically from 4 percent 
to 73 percent. Though high variance 
changes such as these are anticipated 
within the future of SHD, the impacts 
of these events have a higher level 
of contingency. For this reason they 
will be considered separately within 
the Section 4, Specialized Scenarios 
section of this chapter.
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Table 3-1. Summary of Specialized Scenarios in Historical Enplanements. 
Year of Impacts Specialized Scenario Number of Associated 

Enplanements
2001 US Airways Express and Atlantic Coast Airlines 

leave the SHD market
-12,360 enplanements

2008 Establishment of United codeshare +2,860 enplanements
2012 Frontier airlines inflated enplanements +3,600 enplanements   
2013 Frontier airlines inflated enplanements +4,700 enplanements

Source: Airport Records

Base Year Enplanements
Historic records of air carrier 
enplanements at Shenandoah for 2012 
and 2013 reflects the presence of 
Frontier Airlines service in the fourth 
quarter of 2012 and first quarter of 
2013, showing 15,340 and 20,105 
enplanements, respectively, according 
to the FAA TAF issued January 2015. 
Normalized commercial enplanements 
show that absent of the effect of Frontier 
Airlines 2013 enplanements would have 
been approximately 11,800. 

According to airport records,   
enplanements for 2014 totaled 11,227. 
This actual number will be used as 
teh “Base Year” for the enplanement 
forecasts although it is slightly lower 
than the FAA’s TAF estimate. 

Enplanements for the base 
year, 2014, have been 
modified slightly from the 
FAA TAF in order to reflect 
actual values-- 11,227.
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Table 3-2. Comparison of Enplanement Data from Various Sources.  
Year SHD 

Enplanements1
FAA TAF 

Enplanements2
Normalized 

Enplanements3

1999 16,172 17,370 3,808
2000 20,982 18,310 8,618
2001 18,947 22,305 6,583
2002 6,583 7,955 6,583
2003 7,423 6,638 7,423
2004 7,251 8,153 7,251
2005 5,175 5,740 8,005
2006 5,335 5,453 8,165
2007 4,642 4,997 7,472
2008 7,472 6,834 7,472
2009 8,182 8,044 8,182
2010 10,262 9,400 10,262
2011 11,847 11,662 11,847
2012 15,340 13,125 11,965
2013 20,105 21,462 11,847
2014 11,227 12,653 11,227

CAGR: -2.26% -1.96% 6.99%
Source:   1Airport Records, 2 FAA TAF Issued January 2015, 3Delta Airport Consultants, Inc. 

Figure 3-2. Normalized Commercial Enplanements.
Source: Delta Airport Consultants, Inc. 
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3.2.01|03 - Forecasted Enplanements

Enplanements forecasts vary greatly depending on assumed 
future service and aircraft and for that reason a number of 
scenario-based alternatives have been created to support 
this forecast analysis.

Enplanements forecasts have been developed for the 5, 10, 
and 20- year time horizons. The methods of forecast include: 
review of the FAA Terminal Area Forecast (TAF), market 
share analysis, a socioeconomic analysis per population and 
a socioeconomic analysis per income, as well as a multi-
scenario passenger forecasts.  

FAA Terminal Area Forecasts (TAF)
The FAA Terminal Area Forecast reports a compound annual 
growth rate (CAGR) for enplanements from 1999 to 2014 as 
-1.96 percent and 1.68 percent from 2015-2034. 

When modified to reflect actual enplanement numbers 
for 2014, the CAGR from 1999 to 2014 was -2.87 percent. 
Holding the same 1.68 percent CAGR as the FAA TAF from 
this modified base year value 2034 enplanements would be 
anticipated to reach 15,922.

Table 3-3. Enplanements, FAA TAF
Historic Enplanements

Year FAA TAF 
Enplanements

1999 17,370
2000 18,310
2001 22,305
2002 7,955
2003 6,638
2004 8,153
2005 5,740
2006 5,453
2007 4,997
2008 6,834
2009 8,044
2010 9,400
2011 11,662
2012 13,125
2013 21,462
2014 12,653

CAGR: -1.96%

Forecasted Enplanements 
Year FAA TAF Modified 

TAF
Base 2014 12,653 11,227

2019 13,809 12,252
2024 15,067 13,370
2034 17,944 15,922

CAGR: 1.68% 1.68%

Source: FAA TAF Issued January 2015
 Modified TAF for 2014 based on 
 Airport Records
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Socioeconomic Analysis –Per Capita Personal Income (PCPI)
Nationwide, as per capita personal income 
(PCPI) increases commercial air travel has 
shown to have a corollary increase as more 
discretionary income is freed for leisure 
travel. From 1999-2014  the PCPI within 
Shenandoah’s service area has been steadily 
increasing. 

Likewise, normalized enplanements show 
a steady growth during this time period. 
Enplanements per PCPI  from 1999-
2014 averaged 0.036 and the number of 
enplanements per PCPI is increasing at a rate 
of .002 per year. Forecasting this trend for 
2015-2034 yields a CAGR of 3.28 percent.

Table 3-4. Socioeconomic Analysis - Enplanements per PCPI.
Historic Enplanements

Year
SHD 

Normalized 
Enplanements1

Regional Personal 
Income Per 

Capita2

Enplanements 
Per Income

Rate of 
Change

1999 3,808 215,461 0.018
2000 8,618 217,543 0.040 0.022
2001 6,583 219,919 0.030 -0.010
2002 6,583 222,588 0.030 0.000
2003 7,423 224,700 0.033 0.003
2004 7,251 227,293 0.032 -0.001
2005 8,005 230,687 0.035 0.003
2006 8,165 235,120 0.035 0.000
2007 7,472 238,533 0.031 -0.003
2008 7,472 240,781 0.031 0.000
2009 8,182 242,737 0.034 0.003
2010 10,262 243,906 0.042 0.008
2011 11,847 245,191 0.048 0.006
2012 11,965 247,818 0.048 0.000
2013 11,847 250,496 0.047 -0.001
2014 11,227 253,215 0.044 -0.003

Average Annual Change: 0.036 0.002

Forecasted Enplanements

Year
Enplane-
ments Per 
Income

Regional Personal 
Income Per 

Capita2

SHD 
Enplanements

Base 2014 11,227
2019 0.045 267,062 12,013
2024 0.054 281,128 15,145
2034 0.072 308,835 22,127

CAGR:   3.28%
Source:  1Delta Airport Consultants, Inc. 2Woods & Poole Socioeconomic Data
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Socioeconomic Analysis - Population
Population in the SHD service area steadily increased 
during the period 1999-2014 (Table 3-5). Normalized 
enplanements show a similar steady rise creating the 
average number of enplanements per capita from 1999-
2014 at 0.14 per person per year and remaining fairly 
static, with an annual increase of only 0.001 enplanements 
per capita per year. As the population of the service area 

continues to grow, the number of enplanements for 
Shenandoah is anticipated to grow at a rate of 3.50 percent 
when compounded annually.

Table 3-5. Socioeconomic Analysis - Enplanements per capita.
Historic Enplanements

Year
SHD 

Normalized 
Enplanements1

Regional 
Population2

Enplanements 
Per Capita

Rate of 
Change

1999 3,808 54,824 0.069
2000 8,618 56,771 0.152 0.082
2001 6,583 59,613 0.110 -0.041
2002 6,583 58,458 0.113 0.002
2003 7,423 59,964 0.124 0.011
2004 7,251 61,116 0.119 -0.005
2005 8,005 61,926 0.129 0.011
2006 8,165 62,951 0.130 0.000
2007 7,472 64,421 0.116 -0.014
2008 7,472 65,282 0.114 -0.002
2009 8,182 62,078 0.132 0.017
2010 10,262 61,967 0.166 0.034
2011 11,847 63,184 0.188 0.022
2012 11,965 63,894 0.187 0.000
2013 11,847 64,313 0.184 -0.003
2014 11,227 64,823 0.173 -0.011

Average  Annual Change: 0.138 0.007

Forecasted Enplanements 

Year
Enplane-
ments Per 

Capita

Regional 
Population2

SHD 
Enplanements

Base 2014 11,227
2019 0.172 68,203 11,761

2024 0.207 72,612 15,032
2034 0.276 83,664 23,106

      CAGR: 3.50%
Source: 1Delta Airport Consultants, Inc. 2Woods & Poole Socioeconomic Data
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Market Share
Air carrier enplanements nationally can 
be used as a metric for macro shifts within 
the air carrier industry. For this reason the 
enplanements for market share already 
embody air carrier shift which otherwise 
should be normalized; therefore actual 
enplanements are used rather than 
normalized enplanements. 

National enplanements are forecasted to 
continue to rise at a rate of 1.24 percent 
annually, according to the 2010-2040 FAA 
Aeronautical Forecast. Based on the 1999-
2014 trend, Shenandoah’s relative share of 
enplanements is expected to remain at a fairly 
stable average of 0.00167 percent of national 
enplanements. For 2015 through 2034 the 
CAGR is decreasing by 0.33 percent.

Table 3-6. Market Share Analysis
Historic Enplanements

Year SHD  
Enplanements1

Air Carrier
Enplanements

(USA)2

SHD Share of 
National 

Enplanements

Rate of 
Change

1999 16,172 610,900,000 0.00265%
2000 20,982 641,200,000 0.00327% 0.00031%
2001 18,947 625,800,000 0.00303% -0.00012%
2002 6,583 575,100,000 0.00114% -0.00094%
2003 7,423 587,800,000 0.00126% 0.00006%
2004 7,251 628,500,000 0.00115% -0.00005%
2005 5,175 669,500,000 0.00077% -0.00019%
2006 5,335 668,400,000 0.00080% 0.00001%
2007 4,642 690,100,000 0.00067% -0.00006%
2008 7,472 680,700,000 0.00110% 0.00021%
2009 8,182 630,800,000 0.00130% 0.00010%
2010 10,262 635,300,000 0.00162% 0.00016%
2011 11,847 722,970,000 0.00164% 0.00001%
2012 15,340 730,827,000 0.00210% 0.00023%
2013 20,105 732,627,000 0.00274% 0.00032%
2014 11,227 745,165,000 0.00151% -0.00062%

Average Annual Change: 0.00167% -0.00004%

Forecasted Enplanements

Year
SHD Share of 

National 
Enplanements

Air Carrier
Enplanements

(USA)2

Number of 
Enplanements

Base 2014 11,227
2019 0.00152% 839,217,661 12,755
2024 0.00133% 921,398,818 12,252
2034 0.00095% 1,102,120,126 10,465

CAGR:   -0.33%
Source: 1Airport Records, 22010-2040 FAA Aeronautical Forecast
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Air Carrier Enplaned Passenger Scenario-Based Forecasts
Given the ever-changing airline industry and the 
impacts of this volatility on small communities, 
it is appropriate to consider scenario-based 
air carrier passenger forecasts for SHD to 
supplement the forecast methodologies.  

These scenario-based forecasts offer an 
opportunity to better understand what impact 
continuing dynamic changes in the airline 
industry and local service patterns may hold for 
SHD into the future. Sixel Consulting Group, Inc. 
(Sixel) of Eugene, Oregon, a firm specializing 
in air service analysis and route development 
strategies, was retained as part of this planning 
project to assess the SHD market and evaluate 
various enplanements scenarios for SHD.  Sixel’s 
full report is included in Appendix C of this study.  
Descriptions of the three scenarios, summaries 
of Sixel’s assessment of the SHD market, and 
resulting scenario-based forecasts for short, 
intermediate, and long-term activity levels are 
discussed in the following sections.   

Air carrier enplanements at SHD have fluctuated 
significantly during the period 1999-2014.  
Because of these seemingly ever-changing 
variances impacts to future development and 
operation of SHD have been evaluated assuming 
the following scenarios:  

• Scheduled air carrier service with less than 
10,000 enplanements/year. This scenario is 
provided by an air carrier that is not a code-
sharing partner for a major carrier and is 
referred to as the “Worst” scenario.

• Scheduled air carrier service with greater 
than 10,000 enplanements/year with 
continued turbo-prop service to a major 
east coast airline hub operation provided 
by a code-sharing partner.  This is referred 
to as the “Low” scenario.

• Scheduled air carrier service with greater 
than 10,000 enplanements/year with a 
50-seat regional jet to a major east coast 
airline hub operation by a code-sharing 
partner.  This is referred to as the “Medium” 
scenario.

• Scheduled air carrier service with greater 
than 10,000 enplanements/year with an 
86-seat regional jet to a major east coast 
airline hub operation by a code-sharing 
partner.  This is referred to as the “High” 
scenario.

• Scheduled non-stop service offered twice 
weekly on a year round basis to a destination 
in Florida.  This is referred to as the “Less 
Than Daily service” (LTD) scenario.  
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Over the course of the past 15 years, air carrier 
service patterns at SHD have mirrored the 
“Worst”, “Low”, and “Low with LTD” scenarios.  

As discussed in the Sixel report, an emerging 
trend in the EAS program is for carriers to 
offer service with 50 seat regional jets.  With 
SHD’s current EAS contract expiring in 2016, 
it is seeking to build a strategy to retain a 
carrier providing a level of service with this 
class of aircraft to a hub such as Philadelphia 
or Charlotte.  Likewise, Shenandoah continues 
active engagement efforts with LTD carriers 
to provide service to a key Florida destination 
market.  These strategic goals combined with 
the mix of service patterns in the market over 
the past five years, warrant reclassification of the 
scenario-based forecasts originally envisioned 
by the Commission to those developed and 
described in the Sixel report and summarized 
in the following sections.  While it is the intent 
of the following sections to summarize the 
Sixel findings, a thorough review of this report 
(Appendix C) is critical to understanding SHD’s 
air service market dynamics, potential, and 
key assumptions associated with the study’s 
passenger scenarios.  

The scenarios-based forecasts have been 
developed for the short, mid, and long term 
periods along with the 2014 FAA TAF for 
SHD adjusted for 2014 estimated actual 
enplanements.  Complete forecast data for 
each year of the planning period and scenarios 
can be found in the Appendix to the Sixel 
Report.  

While the Sixel report provides forecasts 
through the entire planning period, it is 
important to weigh them in the context of 
the short-term planning period and what, if 
any, impacts achieving one or more of these 
scenarios may have on SHD’s air and landside 
infrastructure. Therefore, these scenarios are 
to be weighed and discussed in the context 
of the Facility Requirements chapter of this 
report. 

As indicated, the level of passenger 
enplanements at the end of the short-term 
period (2019) range from a low of 6,918 
(Worst) to a high of 51,112 (High).  Should SHD 
be successful in recruiting service from a LTD 
carrier and be provided with service in the High 
scenario its annual enplanements would total 
65,032.  

An emerging 
trend in the 

EAS program is 
use of 50-seat 
passenger jets  
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Although SHD’s service pattern over the 
past 15 years has experienced the “Worst” 
scenario, it is reasonable to assume that 
if this type of service would return to the 
market, key SHD stakeholders would work 
in concert to replace it just as it partnered 
with Colgan in the mid-2000s to ensure 
connectivity to United’s Dulles hub and 
codeshare.  Therefore, the Worst scenario, 
even if it materialized, would likely to be 
short-lived given the efficacy of the strong 
advocacy efforts of SHD stakeholders and 
pure fundamental strength of the SHD market 
to support scheduled airline service.

Outcomes associated with the Low scenario 
are also possible; however, airlines are 
continually evaluating use of turbo-prop 
aircraft and few, if any, are forecasting 
acquisition or inclusion of this equipment 
in their fleet plans in the coming years. 
This is borne out in work completed by the 
Massachusetts Institute of Technology’s 
International Center for Air Transportation 
in 2012 which tracked trends in small 
community air service between 2007 and 
2012.  Based on data contained in this report, 
the number of annual departures on turbo-
prop aircraft decreased approximately 78 
percent during this period from 45,000 in 
2007 to 10,000 in 2012.  This trend points 
to a rapid decline in the use of turbo-prop 
aircraft in the overall U.S. market, leaving 
it reasonable to conclude that SHD’s next 
provider of service would more likely offer 
regional jet service.  

Of all scenario-based forecasts developed for 
this analysis, Sixel maintains that the “mid” is 
the most likely outcome. 

While it is true that the fuel cost per seat and 
expensive maintenance of aging airframes 
has resulted in the retirement of a large 
number of 50-seat regional jets over the 
past five years, there is a specific niche in 
which the 50-seat regional jet still makes 
financial sense.  In short-haul (less than 500 
miles), subsidized markets, there is no true 
replacement for the 50-seat jet.  Essential 
Air Service (EAS) markets such as SHD offer 
a continuing subsidy for service, which helps 
overcome the high costs of a 50-seat jet. 

This phenomenon has already been seen 
in several EAS markets, including Joplin, 
Missouri; Pueblo, Colorado; Muskegon, 
Michigan; Houghton, Michigan; and 
Columbia, Missouri which was so successful 
in its regional jet transition that it is now 
operated fully at the carrier’s own risk with 
no subsidy.  Jets stimulate the EAS markets in 
which they are deployed, helping to reduce 
the subsidy amounts required, and earning 
higher average fares. 

Many EAS markets are operated by older 
aircraft, as the continuing subsidy overcomes 
the additional maintenance of older 
airframes.  In addition to 50-seat regional jets, 
a large number of EAS markets are operated 
by carriers using aircraft that are more than 
20 years old.  Examples include Presque Isle, 
Maine and Plattsburgh, New York, which are 
operated by 25-year old Saab 340 aircraft.  
Other examples include the large number 
of Midwest EAS markets operated by Beech 
1900 aircraft which are close to 30 years old.

Jets stimulate 
EAS markets 
by helping 
to reduce 
the subsidy 
amounts 
required and 
earning higher 
average fares
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Moreover, no aircraft manufacturer is 
currently producing planes smaller than 
76-seats.  Aircraft that large aren’t well 
suited to Essential Air Service markets 
that do not have sufficient passengers 
to generate enough traffic, even with 
a subsidy, for an airline to break even.  
Without a suitable replacement aircraft 
in the 50-seat range, many regional jets 
will be pressed well beyond the 40,000 
cycle mark.

Correspondingly, although the size of the 
50-seat regional jet fleet has been halved 
over the last several years, all major 
carriers still plan to deploy a large number 
of the aircraft for, at least, the next 10 
years.  United has publically stated its 
plan to keep at least 125 50-seat regional 
jets in the fleet through the end of its 
current fleet plan.  Similarly, Delta has 
plans to keep 125 50-seat jets in service.  
American is even more aggressive in its 
regional jet fleet plan, keeping as many as 
200 50-seaters in service through the end 
of the fleet plan.

It is likely the actual aircraft being 
deployed will rotate due to maintenance 
requirements.  SkyWest has stated that 
there exists a large number of 50-seat 
regional jets parked in long-term storage 
that have between 15,000 and 20,000 
cycles.  These aircraft have at least 
ten years of regional flying left in their 
airframes before major maintenance.  It is 
likely high-time aircraft will be retired and 
replaced with low-time aircraft in current 
storage. Beyond 2020, as populations 
grow, smaller communities will be able 
to support larger aircraft. This is the 
forecast for SHD and is the basis for the 
rationale for the “Mid-level” scenario.  It 
is further expected that service to SHD 
will transition to larger 86 seat regional 
jets at some point beyond 2020 as 50-
seat aircraft are retired (i.e. the “High” 
scenario).
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The LTD model assumes a scenario whereby 
SHD is provided LTD service aboard a 166 
seat jet aircraft with non-stop service to a 
destination in Florida akin to Frontier’s service 
in 2012-2013.  The Sixel model assumes this 
type of service returns to the SHD market in 
2016 and achieves enplanements of 13,920 
in 2019.  

As depicted in Table 3-7, all scenario-based 
forecasts developed as part of this analysis 
exceed the straight-line growth rate included 
in the FAA TAF.  In the context of planning 
and providing adequate capacity for landside 
amenities (airline and terminal building 
functions, passenger drop-off and pick-up, 
and automobile parking) and aircraft parking 
apron, all scenarios, with the exception of 
the Worst, Low, and LTD only, are expected 
to generate greater passenger activity than 
the level accommodated in 2013 when SHD 
was served by a LTD carrier and scheduled 
service.  During this period, some building 
functions including passenger ticketing and 
TSA screening queues, experienced conflict 
and capacity related issues.  In addition, 
space to accommodate overnight parking of 
aircraft was also constrained.  

Although use of the scenario-based forecasts 
are not recommended for adoption as 
part of this planning effort, the impact to 
SHD’s infrastructure should one or more 
of these scenarios materialize should not 
be understated.  To this end, the outcomes 
generated through this effort need to 
be evaluated in assessing future facility 
requirements for SHD.  

Table 3-7. Forecasted Enplanements- Scenario Based Forecasts

Year Low w/o LTD Mid w/o LTD High w/o LTD LTD
Base 2014 11,500 11,500 11,500 0

2019 16,141 26,901 51,112 13,920
2024 17,217 28,696 54,522 14,849
2034 19,591 32,652 62,039 16,896

CAGR: 2.569% 5.095% 8.357% 1.231%

Source: Sixel Consulting Group, Inc Passenger Enplanements Forecast (See Appendix C)

The Low, 
Mid, and 
High without 
Less Than 
Daily service 
represent more 
growth than 
the FAA TAF
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3.2.01|04 - Recommended Forecast

A comparison of the various enplanements 
forecasting methods is shown in Table 3-8.  The 
various methods indicate a positive growth trend 
for enplanements at Shenandoah and largely 
indicate a forecast consensus. 

Although the Sixel Report anticipates the “Mid w/
out LTD” forecast to be the most likely scenario 
for SHD, the Market Share forecast will be used as 
the recommended enplanements forecast within 
this Master Plan.  The Market Share forecast 
provides the strongest correlation with trends 
at Shenandoah while being a moderate growth 
projection that is consistent with FAA Terminal Area 
Forecasts. As previously discussed, the Market 
Share methodology anticipates annual growth of 
2.39 percent during the planning period, resulting 
in increasing enplanement passenger volume of 
18,427 by year 2034.  
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3.2|Section 2 - Based Aircraft Forecasts

3.2.02|01 - Based Aircraft Forecasts

Based aircraft are those aircraft that are typically based at 
an airport for a majority of the year. The based aircraft count 
impacts an airport’s facility and space needs especially with 
regard to aircraft storage and parking. 

Based aircraft forecasts have been developed for the 5, 10, 
and 20- year time horizons. The methods of forecast include, 
review of the FAA Terminal Area Forecasts (TAF), growth 
trend analysis, and a market share analysis. Socioeconomic 
analysis per population and per income were also reviewed, 
however the low statistical correlation rates acted as 
statistical disqualifiers.

Based aircraft at SHD have fluctuated between 75 and 85 
aircraft over the course of the past 15 years. A peak of 90 
based aircraft occurred in 2005 and 2006; however, dipped 
between 2008 and 2011 to the 60s, perhaps due to the U.S. 
economic recession beginning in 2007. This trend reversed 
in 2012 when a total of 84 aircraft were based at SHD; 
however, declined to 78 in 2014.

FAA Terminal Area Forecasts (TAF)
The FAA Terminal Area Forecast reports a compound annual 
growth rate (CAGR) for based aircraft from 1999 to 2014 as 
-0.54 percent and 1.32 percent growth from 2015 through 
2034. The 2014 base year has modified to actual recorded 
number of based aircraft, 78. The average number of based 
aircraft at Shenandoah from1999-2014 was 79.

Table 3-9. Based Aircraft, FAA TAF
Historic Based Aircraft
Year Based Aircraft
1999 85
2000 85
2001 77
2002 83
2003 83
2004 82
2005 90
2006 90
2007 74
2008 69
2009 69
2010 65
2011 65
2012 84
2013 84
2014 78*

CAGR: -0.54%

Forecasted Based Aircraft 
Year Based Aircraft

Base 2014 78
2019 95
2024 103
2034 113

CAGR: 1.32%

Source:FAA TAF Issued January 2015
 *2014 based on Airport Records
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Figure 3-5. Based Aircraft.
Source: FAA TAF Issued January 2015,  2014 based on Airport Records
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Trend Growth
The average growth rate to the based aircraft 
count at Shenandoah from 1999-2014 was 0.75 
percent. Projecting this value into the future 
time periods shows a moderate increase in based 
aircraft with 90 based aircraft in 2034 and a CAGR 
of 0.71 percent.

Table 3-10. Trend Analysis – Based Aircraft
Historic Based Aircraft

Year Based 
Aircraft

Annual 
Growth

1999 85
2000 85 0.00%
2001 77 -9.41%
2002 83 7.79%
2003 83 0.00%
2004 82 -1.20%
2005 90 9.76%
2006 90 0.00%
2007 74 -17.78%
2008 69 -6.76%
2009 69 0.00%
2010 65 -5.80%
2011 65 0.00%
2012 84 29.23%
2013 84 0.00%
2014 78 -7.14%

Average Annual Change: 0.75%

Forecasted Based Aircraft

Year Rate of Growth Number of 
Based Aircraft

Base 2014 78
2019 0.75% 81
2024 0.75% 84
2034 0.75% 90

CAGR: 0.71%

Source: FAA TAF Issued January 2015
 *2014 based on Airport Records
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Market Share
Nationally, based aircraft counts are reducing at a rate of 
-0.639 percent per year. Increasing cost to own and operate 
aircraft is attributed as one of the primary factors for this 
trend. According to the 2014-2040 FAA TAF Summary 
Report this trend of decreasing based aircraft began in 
2006 and is anticipated to continue until 2015, at which 
point positive growth will again occur. 

Relative to this trend Shenandoah’s share of the national 
based aircraft is an average of 0.04 percent. This share 
trend is static, neither increasing nor decreasing over time.  
When projected over time this market share presents a 
currently inflated presence of based aircraft at Shenandoah, 
according to true market share the current number should 
be 6 aircraft less than the existing condition. However, by 
2034 the market share demand will rise back to meet the 
current count of present based aircraft. 

Table 3-11. Market Share Analysis – Based Aircraft
Historic Based Aircraft

Year SHD Based 
Aircraft

Based Aircraft  
(USA)2

SHD Share of 
Based Aircraft

1999 85 183,961 0.046%
2000 85 187,934 0.045%
2001 77 189,569 0.041%
2002 83 191,412 0.043%
2003 83 192,779 0.043%
2004 82 195,759 0.042%
2005 90 199,813 0.045%
2006 90 197,527 0.046%
2007 74 200,093 0.037%
2008 69 176,062 0.039%
2009 69 177,897 0.039%
2010 65 165,742 0.039%
2011 65 160,632 0.040%
2012 84 163,351 0.051%
2013 84 164,671 0.051%
2014 78 166,016 0.047%

Average Annual Change: 0.043%

Forecasted Based Aircraft

Year SHD Share of 
Based Aircraft

Based Aircraft  
(USA)2

Number of Based 
Aircraft

Base 2014 78
2019 0.043% 173,211 75
2024 0.043% 180,918 79
2034 0.043% 196,882 86

CAGR: 0.82%

Source: FAA TAF Issued January 2015, 22010-2040 FAA TAF Summary Report
 *2014 based on Airport Records
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Comparison and Recommended Based Aircraft Forecast
As can be seen within Figure 3-6, Shenandoah, by all forecast methods, is 
predicted to have a trend of moderate growth to based aircraft counts. The 
nationally recognized forecast, FAA TAF issued January 2015 will be used to 
forecast based aircraft counts within this Master Plan. 

Year FAA TAF Forecasts
Trend Line Market Share

Base 2014 78 78 78
2019 95 81 75
2024 103 84 79
2034 113 90 86

CAGR 1.32% 0.71% 0.82%

Table 3-12. Based Aircraft Forecast.

Figure 3-6.

Comparison of Based Aircraft Mix

Source: Delta Airport Consultants, Inc. 
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Figure 3-6.

Historic Based Aircraft Fleet Mix 

Forecasted Based Aircraft Fleet Mix 

Source: Airport Records, Delta Airport Consultants, Inc.

YEAR
SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER ULTRA

LIGHT GLIDER OTHER TOTAL

2012 51 17 2 8 2 1 1 2 84
2013 50 17 2 8 2 1 1 3 84
2014 50 16 3 6 2 1 1 2 78

Table 3-13. Based Aircraft Fleet Mix.

YEAR
SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER ULTRA

LIGHT GLIDER OTHER TOTAL

Base 2014 48 16 3 6 2 1 1 1 78
2019 57 19 4 9 3 1 1 1 95
2024 61 20 5 11 3 1 1 1 103
2034 63 20 7 16 4 1 1 1 113

3.2.02|02 - Based Aircraft Fleet Mix

Historical fleet mix based on airport 
records and the FAA US GA Fleet Mix 
Growth Forecast can be seen in Table 
3-13.  Using the FAA TAF growth rate of 
1.32 percent (Table 3-12) , Table 3-13 
details the forecasted based aircraft 
fleet for the 2015 to 2034.  

The FAA Aerospace Forecast for Fiscal 
Years 2014-2034 indicated that single 
engine pistons are projected to decline 
by 0.4 percent and multi-engine piston 
by 0.5 percent.  Turbo-prop aircraft are 
projected to increase by 2.6 percent 
and turbine jets by 3.0 percent.  

While the based aircraft fleet mix has 
changed little over the past few years, 
the greater increase in based turbo-
prop and jet aircraft should follow once 
space is made available for facilities to 
accommodate these types of aircraft.  
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3.2|Part 03 - Aircraft Operations

Aircraft operations are defined as a takeoff or landing. General Aviation operations 
comprise the greatest percentage of operations at Shenandoah. Although air carrier 
activity greatly impacts Shenandoah, this impact is largely a function of passenger 
enplanements, with air carrier operations historically between 7 and 19.5 percent of 
the total operations at SHD. Included within the air carrier operations are air cargo 
and air taxi operations. Historically, military operations have comprised less than 2 
percent of operations.  

Historic Annual Operations

Forecasted Annual Operations

Source: FAA TAF Issued January 2015

Year Air Carrier/ 
Air Taxi

Military General 
Aviation1

Total 
Operations

1999 1,619 166 18,861 20,646
2000 1,619 166 18,861 20,646
2001 4,668 127 19,333 24,128
2002 1,867 127 19,805 21,799
2003 1,893 127 20,277 22,297
2004 1,919 127 20,772 22,818
2005 1,658 127 21,244 23,029
2006 1,679 127 21,676 23,482
2007 1,700 127 22,117 23,944
2008 2,003 302 23,963 26,268
2009 2,003 302 23,963 26,268
2010 2,003 302 23,963 26,268
2011 2,456 303 15,464 18,223
2012 2,494 303 17,421 20,218
2013 2,226 119 9,383 11,728
2014 2,226 119 9,573 11,918

CAGR: 2.01% -2.06% -4.15% -3.38%

Table 3-14. Annual Operations.

Year Air Carrier/ 
Air Taxi

Military General 
Aviation1

Total 
Operations

Base 2014 2,226 119 9,573 11,918
2019 2,226 119 10,587 12,932
2024 2,226 119 11,708 14,053
2034 2,226 119 14,313 16,658

CAGR 0.00% 0.00% 1.93% 1.61%



May 2016 | Page 3-31

Shenandoah Valley Regional Airport Master Plan

A
VI

A
TIO

N
 F

O
RE

C
A

ST
S

Figure 3-7.
Source: FAA TAF Issued January 2015

Operations By Type According to FAA TAF
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3.2.03|01- General Aviation Operations 

Three forecast models have been used to assess GA operations: FAA 
TAF baseline forecast, operations per based aircraft, and SHD market 
share of national operations. 

Historical GA Operations
Since Shenandoah does not have an air traffic control tower, there is 
not an on-site capability to record actual aircraft operations.  Although 
SHD attempts to log and track aircraft arrivals and departures by type 
of aircraft and date and time of arrival or departure, this effort does 
not provide a full accounting of aircraft activity. This is especially true 
in 2014, where operations were recorded for limited portions of the 
day.

Nonetheless, this data is utilized to assist the FAA in developing its 
TAF. Based on the FAA TAF records, GA Operations at SHD since 1999 
steadily increased at 2.8 percent per year until a peak of 23,963 in 
2008-2010. The FAA TAF forecasts show a sharp decrease in recorded 
operations in 2011 and again in 2013, which can be attributed 
largely to more limited records of operations as well as reduction in 
operations for ground schools. 

GA Operations FAA Terminal Area Forecast (TAF)
The FAA TAF forecasts steady growth of operations by 1.93 percent; 
from the base year total of 9,573 to 14,313 in 2034.

Table 3-15. GA Operations, FAA TAF

Historic GA Operations
Year GA 

Operations
1999 18,861
2000 18,861
2001 19,333
2002 19,805
2003 20,277
2004 20,772
2005 21,244
2006 21,676
2007 22,117
2008 23,963
2009 23,963
2010 23,963
2011 15,464
2012 17,421
2013 9,383
2014 9,573

CAGR: -4.15%

Forecasted GA Operations 
Year GA 

Operations
Base 2014 9,573

2019 10,587
2024 11,708
2034 14,313

CAGR: 1.93%

Source: FAA TAF Issued January 2015
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GA Operations—Operations per Based Aircraft
General Aviation operations can be 
closely tied to the number of based 
aircraft. As based aircraft increase over 
time, operations have shown to increase 
proportionally. Based aircraft counts 
and total GA operations from 1999-
2014 from the FAA TAF issued January 

2015 have been used to determine 
operations per based aircraft. Given 
that this average number of operations 
per based aircraft value has been 
normalized by the more highly variable 
number, the number of based aircraft, 
a stable average can be assumed into 

the future projections. Based aircraft at 
Shenandoah have historically shown an 
average of 247 operations per year per 
based aircraft.  The average is static, no 
strong increasing or decreasing trend 
over time exists.

Table 3-16. GA Operations per Based Aircraft
Historic GA Operations

Forecasted GA Operations

Source: FAA TAF Issued January 2015

Year Based 
Aircraft1

Historic GA 
Operations

Operations Per 
Based Aircraft

1999 85 18,861 222
2000 85 18,861 222
2001 77 19,333 251
2002 83 19,805 239
2003 83 20,277 244
2004 82 20,772 253
2005 90 21,244 236
2006 90 21,676 241
2007 74 22,117 299
2008 69 23,963 347
2009 69 23,963 347
2010 65 23,963 369
2011 65 15,464 238
2012 84 17,421 207
2013 85 9,383 110
2014 78 9,573 123

Average: 19,167 247

Year Based 
Aircraft1

Historic GA 
Operations

Operations Per 
Based Aircraft

2014 19,249
2019 95 247 23,444
2024 103 247 25,419
2034 113 247 27,886

CAGR 1.39%
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GA Operations—Market Share Methodology
General aviation aircraft operations at Shenandoah has mirrored national trends 
of decreasing operations in recent years.  On the national level, general aviation 
operations during the period 1999-2014 showed a downward trend of 2.61 percent.  
This activity level is forecasted to have hit a trough in 2014 and begin gradual recovery 
over the forecast period.  SHD witnessed decreased general aviation activity during 
this period. the share of national operation for 1999-2034 averages 0.0360 percent. 
The average rate of change in SHD’s market share from 1999-2014 was -0.0004 
percent which is forecasted to continue through 2034. Overall this would create a 
contraction in number of operations from base year 9,573 down to 8,147 in 2034.

Table 3-17. GA Operations, Market Share Methodology.
Historic GA Operations

2222

Forecasted Annual Operations

Source: FAA TAF Issued January 2015, 2FAA Aerospace Forecasts

Year
GA 

Operations 
(SHD)1

GA 
Operations 

(USA)2

SHD Share 
of National 
Operations

Rate of Change 
to National 

Market
1999 18,861 39,999,600 0.0472%
2000 18,861 39,878,500 0.0473% 0.0001%
2001 19,333 37,626,472 0.0514% 0.0020%
2002 19,805 37,652,701 0.0526% 0.0006%
2003 20,277 35,524,020 0.0571% 0.0022%
2004 20,772 34,967,730 0.0594% 0.0012%
2005 21,244 34,146,832 0.0622% 0.0014%
2006 21,676 33,072,516 0.0655% 0.0017%
2007 22,117 33,132,000 0.0668% 0.0006%
2008 23,963 31,573,800 0.0759% 0.0046%
2009 23,963 28,019,000 0.0855% 0.0048%
2010 23,963 26,580,100 0.0902% 0.0023%
2011 15,464 25,964,900 0.0596% -0.0153%
2012 17,421 26,130,000 0.0667% 0.0036%
2013 9,383 26,085,600 0.0360% -0.0154%
2014 9,573 26,197,800 0.0365% 0.0003%

Average: 0.0360% -0.0004%

Year
GA 

Operations 
(USA)2

SHD Share of 
National 

Operations2

GA 
Operations

Base 2014 26,197,800 0.0356% 9,331
2019 26,774,900 0.0338% 9,063
2024 27,379,800 0.0321% 8,783
2034 28,544,500 0.0285% 8,147

CAGR:   -0.64%
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Comparisons and Recommendations for General Aviation Operations

Comparing and contrasting the three 
methods for forecasting future GA  
operations reveals very little variation 
in the compound annual growth rates 
achieved through each methodology.   
The preferred forecasting method has been  
chosen to be the nationally recognized  
FAA TAF. 

Forecasted values for GA operations, the base 
year as well as the short, medium, and long 
term phases, are shown within Table 3-18  
below. 

Table 3-18. Comparison of Forecasts for GA Operations.

Source: Delta Airport Consultants, Inc. 

Year FAA TAF 
Forecast

Operations per 
Based Aircraft Market Share

Base 2014 9,573 19,249 9,331
2019 10,587 23,444 9,063
2024 11,708 25,419 8,783
2034 14,313 27,886 8,147

CAGR 1.93% 1.78% -0.65%

The recommended 
forecast for GA 
Operations is the 
FAA TAF
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3.2.03|02 - Air Carrier Operations

Air carrier operations make up a relatively small portion of the 
overall activity levels at Shenandoah even with air cargo and 
air taxi/charter service wrapped into this value. Historically, air 
carrier operations have not shown a clear trend, being largely 
influenced by changes in service provided. When tracked relative 
to enplanements, air carrier operations historically have had an 
average of 5 enplanements per air carrier operation.  Projecting this 
average out shows a 1.24 percent growth per year. However, the 
current air carrier aircraft can accommodate over 30 passengers 
leaving significant latent passenger load capacity. Additionally, the 
nationwide trend to move to 50 sear jets mean that an increase 
in enplanements would not necessarily correlate to increased air 
carrier operations. For this reason, the FAA TAF will be used as the 
forecast model for air carrier operations within this Master Plan.

Table 3-19. Comparison of Air Carrier Operation Forecasts.

Source: 1 FAA TAF Issued January 2015, 2Delta Airport Consultants, Inc. 

Year FAA TAF 
Forecast1

Operations Relative 
to FAA TAF 

Enplanements2

Base 2014 2,226 2,330
2019 2,226 2,485
2024 2,226 2,651
2034 2,226 3,017

CAGR 0.00% 1.24%

The 
recommended 

forecast for 
air carrier 

operations is 
the FAA TAF
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3.2.03|03 - Instrument Operations

Instrument operations at Shenandoah are not 
tracked, however itinerant operations can be 
used as a  close proxy for this activity. Based 
on the FAA TAF issued January 2015, historical 
general aviation operations at Shenandoah 
have been split fairly evenly with itinerant and 
local operations. in recent years, however the 
share of itinerant operations has taken on a 
larger relative percentage of GA operations. 
in 2014 itinerant operations accounted for 63 
percent of total GA operations.

If the historic trend of GA operations is projected 
out to 2034, both will reach approximately 
14,000 operations. The FAA TAF projections 
show itinerant operation increasing to 15,953 
by 2034. The FAA TAF will be used as the basis 
of the itinerant/local GA operation split for this 
Master Plan.

Historic Trends in Local/Itinerant Split
GA Operations (1999-2014)

Year 
FAA TAF Itin-
erant Opera-

tions

FAA TAF Local 
Operations

Trend Itiner-
ant Opera-

tions 

Trend Local 
Operations

2014 6,071 3,502 8,886 9,248
2019 6,715 3,795 9,827 10,229
2024 7,426 4,197 10,868 11,312
2034 9,078 5,235 13,287 13,829

Table 3-20. Comparison of Local/Itinerant Forecasts.

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 

Figure 3-8. GA Operations, FAA TAF
Source: FAA TAF Issued January 2015

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Historical Local/Itinerant Split
GA Operations (1998-2013)

Itinerant GA Operations

Local GA Operations

The 
recommended 
forecast for 
instrument 
operations is the 
FAA TAF



Chapter Three | Aviation Forecasts

Delta Airport Consultants, Inc. | Page 3-38

3.2.03| 04- Military Operations

Military operations at Shenandoah have historically made up a very small percentage of total 
operations, fewer than 2 percent and in most cases 0.5 percent per year.  Military operations are 
anticipated to continue without growth or contraction at 119 operations a year as determined 
by the FAA TAF. 

3.2.03| 05 - Cargo Operations

Shenandoah is not currently served by a dedicated air cargo carrier.  All air freight into and 
out of SHD is accommodated through charter aircraft or Silver Airways.  Data is not available 
to provide a historical baseline of air cargo activity; however, it should be noted that Federal 
Express did provide service between 1993 and sometime in the mid-2000s.  This service was 
provided by a Cessna Caravan between Shenandoah and Washington-Dulles and Richmond 
International Airports.  According to the 1999 SHD ALP Update, Federal Express reported 480 
annual operations and 500 total tons of cargo shipped and received at SHD in 1997. 
 
Since cargo activity is considered to be a relatively minor activity at SHD today, it is expected 
that future activity will not be significant. The long-term variable to dedicated cargo at 
SHD is the rezoning of adjoining property to the west of SHD and establishment of a major 
manufacturing entity at this location.  While a more long-term possibility, development of this 
site should be closely monitored and SHD should position itself to be able to respond to this 
type of development and actively seek to accommodate dedicated cargo needs associated 
with this property.
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Section Overview
Part 01| Scenario 1: Dynamic Aviation

Part 02| Scenario 2: Blue Ridge Community College

Part 03| Scenario 3: Closure of Surrounding Airport

Part 04| Scenario 4: Zoning and Development 

3.2.03| 06 - Operations by Aircraft Type

Understanding the current and projected use of SHD by type of aircraft is an important 
consideration for determining future air and landside improvements at this facility.  Because 
SHD is a non-towered airport, historical data related to operational traffic counts by aircraft 
type are not available; therefore, the following sources of information were utilized to 
prepare forecasts of SHD’s aircraft operational fleet mix:  

To arrive at a forecast of operational fleet mix for SHD, it was first necessary to evaluate 
the mix of aircraft operating at SHD under Instrument Flight Rule (IFR) conditions.  To make 
this determination, it was assumed that these IFR operations were all itinerant rather than 
local flights.  Data obtained  from Flightwise, Inc., a private firm offering real time flight 
tracking and data management services for aircraft operating on an IFR flight plan,  indicates 
that a total of 16,008 operations by Single-Engine Piston (SEP); Multi-Engine Piston (MEP); 
Turboprop; Jet; Rotorcraft; and Other aircraft occurred at SHD between 2012 and 2014.  
Table 3-21 presents these three year totals by aircraft type as well as annual averages for 
this period.   

Table 3-21. Recorded SHD IFR Operations 2012-2014.

SHD IFR Aircraft Operations (2012-2014)

Average Annual SHD IFR Aircraft Operations (2012-2014)

Source: 2012-2014 SHD aircraft operations data, Flightwise, Inc

• Forecast of Based Aircraft
•     Forecast of Based Aircraft Fleet Mix
•     Forecast of Annual Operations
•     Forecast of Local/Itinerant Operations
•     SHD FAA Terminal Area Forecast Detail Report, Forecast Issued January 2015
•     SHD Calendar Year 2012-2014 Instrument Flight Operations, Flightwise, Inc.

SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER OTHER TOTAL IFR OPs 

2012-2014

2,928 1,198 8,123 3,643 116 0 16,008

SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER OTHER AVG. ANNUAL

IFR OPs 

976 400 2,707 1,214 39 0 5,336
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Upon arriving at an approximation of the number of annual IFR operations at SHD by aircraft type, it 
was then necessary to determine local aircraft operations by type of aircraft. The SHD FAA Terminal 
Area Forecast Detail Report, Issued January 2015, indicates that an estimated total of 11,918 total 
aircraft operations occurred at SHD in 2014. With the understanding that approximately 5,336 IFR 
operations occurred at SHD in 2014 (Table 3-21), it is reasonable to conclude that 6,582 Visual 
Flight Rule (VFR) operations occurred at SHD in 2014 and all were Local rather than Itinerant.  It 
was further assumed that all Turboprop and Jet operations at SHD operated under IFR flight plans; 
therefore, no additional operations for these types of aircraft are included as VFR/Local traffic 
and the balance of operations were distributed between SEP, MEP, Rotorcraft , and Other aircraft.  
Because the Other category is not tracked, it was assumed to remain zero and the remaining 
operations were distributed over SEP, MEP, and Rotorcraft categories based upon the percentages 
of IFR flights for each type (Table 3-22).

Applying the IFR percentages to Local Operations results in the following operations by SEP, MEP, 
and Rotorcraft aircraft for 2014 (Table 3-23):

Combining IFR and VFR operations by aircraft type results in 5,518 SEP (46.3 percent); 2,243 MEP 
(18.8 percent); 2,707 Turboprop (22.7 percent); 1,214 jet (10.2 percent); and 236 Rotorcraft (2.0 
percent) operations for 2014 (Table 3-24).  

Table 3-22. 2014 IFR Operation Percentages (Non-Turboprop and Jet)

Source: 2012-2014 SHD aircraft operations data, Flightwise, Inc

Table 3-23. VFR Operation Percentages (2014)

Source: Delta Airport Consultants, Inc Analysis

Table 3-24. Annual Operations by Aircraft Type (2014)

Source: Delta Airport Consultants, Inc Analysis

SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

HELICOPTER TOTAL

2,928 1,198 116 4,242
Average: 69% 28% 3%

SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

HELICOPTER TOTAL

4,542 1,843 197 6,582
Average: 69% 28% 3%

SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER OTHER

TOTAL
ANNUAL 

OPS
IFR 976 400 2,707 1,214 39 0 5,336
VFR 4,542 1,843 0 0 197 0 6,582
Total 5,518 2,243 2,707 1,214 236 0 11,918
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Table 3-25. SHD Forecast of Operations by Aircraft Type (2014)

Source: FAA Aerospace Forecast FY2014-2034
              SHD Forecast of Aircraft Operations, 2014-2034
              Delta Airport Consultants, Inc. Analysis

YEAR
SINGLE-
ENGINE 
PISTON

MULTI-
ENGINE 
PISTON

TURBO
-PROP JET HELICOPTER OTHER

TOTAL
ANNUAL 

OPS
2014 5,518 2,243 2,707 1,214 236 - 11,918
2019 5,709 2,314 3,054 1,570 285 - 12,932
2024 5,841 2,389 3,448 2,030 345 - 14,053
2034 6,057 2,488 4,297 3,323 493 - 16,658

Table 3-26 presents the change in operations by aircraft type for the forecast period. While single-
engine aircraft activity is expected to continue to constitute the largest share of operations during 
this period, the percentage growth rates for turboprop, jet, and rotorcraft suggest a transition 
away from SEP aircraft to higher performance aircraft.  It is expected that the percentage share 
of operations by jet aircraft to double to 20 percent of total operations by 2034 while Turboprop 
activity will grow to 26 percent of total aircraft activity.  By 2034, SEP activity will decline from 46 
percent of the total mix to 36 percent while MEP aircraft will also experience a decline (19 to 15 
percent).  

Table 3-26. SHD Percentage Share of Operations by Aircraft Type (2014-2034)

Source: Delta Airport Consultants, Inc Analysis

2014 2019 2024 2034

Single-Engine Piston 46% 44% 42% 36%
Multi-Engine Piston 19% 18% 17% 15%

Turboprop 23% 24% 25% 26%
Jet 10% 12% 14% 20%

Helicopter 2% 2% 2% 3%
Other 0% 0% 0% 0%
Total 100% 100% 100% 100%

Using the FAA TAF growth rate of 1.6 percent for SHD aircraft operations and the General Aviation 
Fleet Mix Hours Flown Forecast from the FAA Aerospace Forecast FY 2014-2034, yields the following 
forecast of operations by aircraft type for SHD for the period 2014-2034: 
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3.2.03| 07 - Peak Passenger and Aircraft Operations 

The use of peak period forecasting tools are 
useful for informing decisions on determining 
demand for future aviation infrastructure 
needs for both airside and landside amenities.  
Surges in passenger activity during some 
months, days, and even times of day have 
the potential to influence the need for such 
facilities as additional aircraft parking gates; 
apron areas; automobile parking; roadways; 
and passenger terminal functions such as 
ticketing, security screening, hold rooms, 
circulation space, bathrooms, baggage claim 
areas, and concessions.

For SHD, historical enplaned passenger activity 
for the period 2000-2014 and the forecast of 
aircraft operations developed in conjunction 
with this planning effort were analyzed to 
determine unique peaking activity levels for 
these drivers of aviation demand to determine 
what, if any, such activity levels would have on 
the need for future facility improvements.  This 
section presents the monthly, daily, and hourly 
peak activity levels for passengers and aircraft 
operations that can be anticipated at SHD for 
the short, mid, and long term planning periods.

Month Enplanements Percent

January 11,816 7.3%
February 11,425 7.1%
March 14,527 9.0%
April 13,866 8.6%
May 14,422 9.0%
June 13,857 8.6%
July 13,321 8.3%

August 13,359 8.3%
September 12,613 7.8%

October 14,781 9.2%
November 13,790 8.6%
December 12,996 8.1%

Totals 160,773 100.0%

Table 3-27. Monthly Peak Passenger Activity 2000-2014

Source: Airport Records
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Enplanements by Month

Peak Month Passenger Activity Forecast
Table 3-27 presents total monthly enplanements 
for the period 2000-2014 for SHD.  During this 14 
year period, 160,773 passenger enplanements 
were reported by the Airport Commission.  The 
peak month for this period was October where a 
total of 14,781 or 9.2 percent of all enplanements 
were reported.  While passenger activity 
peaked during the month of October, no real 
discernible surge in passenger activity occurred 
as demonstrated on Figure 3-9, which plots these 
totals.

Figure 3-9. High enplanements occur in September. 
Low enplanements occur in February.
Source: Airport Records

Enplanements by Month
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Table 3-28. Passenger Load Factor by Month.
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For the daily service between SHD and Washington-Dulles, the peak passenger load 
factor during this 30 month period occurred in September 2012 when an overall load 
factor of 59.23 percent was recorded.  Peak PDEW activity occurred in October 2013 
with 49 passengers per day each way followed by the months of September 2012 (48 
PDEWs), October 2012 (44 PDEWs), and November 2012 (43 PDEWs).  These data are 
consistent with historical trends noted above and confirm that SHD’s Peak Month is 
October.  With these data as a historical base, it is reasonable to conclude that peak 
monthly enplanements will continue to account for 9.2 percent of the total enplaned 
passengers at SHD throughout the forecast period.  Applying this methodology, peak 
month enplanements are expected to be 1,291 in 2019, 1,417 in 2024, and 1,695 in 
2034.

Beyond this 14 year evaluation of monthly passenger trends, the Scenario-Based 
Passenger Forecasts developed by the Sixel Consulting Group, Inc. in January 2015 for 
the SHD Master Plan (Appendix C), evaluated trends in Seats per Day Each Way (SDEW), 
Passengers Per Day Each Way (PDEW), Flights Per Day Each Way (FDEW), and monthly 
Load Factors for the period January 2012 through June 2014.

Figure 3-10. Commercial load factor for 2012 and 2013 show a high September.
Source: Airport Records

Commercial Load Factor by Month
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Table 3-28. Passenger Load Factor by Month.

Applying this methodology, average day passengers for the peak month are anticipated to 
increase from 78 in 2014 to 98 in 2019, 107 in 2024, and 128 in 2034.

Peak Month Average Day Passenger Activity Forecast
Daily peak activity levels are based on a regularly occurring activity level day 
during the peak month.  According to Airport Commission records, Silver Airways 
operates three scheduled departures and arrivals on weekdays (Monday-Friday), 
two scheduled departures and one scheduled arrival on Saturdays, and one 
departure and two arrivals on Sundays.  Given this flight schedule coupled with 
the fact that the Saab-340 aircraft operated by this carrier has 34 seats, Silver 
provides SHD with 204 arriving and departing seats per day during the weekdays 
and 102 seats per day on Saturdays and Sundays for a total of 1,224 scheduled 
arriving and departing seats in the market.  With this distribution of seats in the 
market, it is reasonable to assume that peak average day passenger activity occurs 
during a weekday.  In fact, the Sixel Consulting Group, Inc. analysis reported that 
peak passenger days for the SHD Washington-Dulles service for the period January 
2012 through June 2014 were Sundays, Mondays, and Thursdays.  Considering the 
average peak month is 31 days long (4.4 weeks), the average number of weekly 
passengers in the peak month is calculated by dividing the number of total peak 
monthly passengers by the average number of weeks in the peak month.  This 
figure is then factored by the percent of weekly activity that occurs on a typical 
Monday or Thursday to determine the daily number of total passengers that are 
enplaned and deplaned in the peak month. 
 
Following are the assumptions utilized to calculate the Average Day Passenger 
Activity for SHD:

Table 3-28. Peak Passenger Average Day Passenger Activity
2014 2019 2024 2034

Peak Month Enplanements  1,033  1,291  1,417  1,695 
Peak Month Deplanements  1,033  1,291  1,417  1,695 

Peak Month Passengers (a+b)  2,066  2,582  2,835  3,391 
Average Weekly Passengers (c/4.4)  469  587  644  771 

Peak Daily Seats (34 seats/aircraft x 6 flights) 204 204 204 204
Percent of Weekly Seat Activity on Peak Day 

(e/1224-total weekly seats)
16.7% 16.7% 16.7% 16.7%

Peak Month Average Day Passenger Forecast  78  98  107  128 
Source: Airport Records, Delta Airport Consultants, Inc. Analysis
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Peak Hourly Passenger Activity Forecast
It is generally assumed that passenger activity will generally peak one hour prior to a scheduled 
departure and one hour after scheduled departures and arrivals.  Based on SHD records, peak 
enplaned passenger activity for Silver Airways occurs during two periods of the day (0500-0615 
and 1400-1315) while deplaned activity is also clustered around two periods (1815-1915 and 2300-
2400).  Table 3-29 represents the published daily flight schedule for Silver Airways for SHD for the 
period May – June 2015.

TO WASHINGTON-DULLES [IAD] FROM WASHINGTON-DULLES [IAD] 

Time Time Flight No. Time Time Flight No.

6:15a 7:05a 138 0 X67 12:38p 2:53p 148 1 X7 
10:22a 11:13a 138 0 6 5:10p 6:06p 147 0 X6 
3:23p 4:13p 148 0 X7 10:05p 10:58p 135 0 X6 
6:30p         7:38p 147            0 X6  

Table 3-29. Silver Airways Flight Schedule, SHD to IAD.

Source: Silver Airways, Inc.,

Peak Passenger Activity Summary
A summary of the peak month, peak month average day, and peak hour passenger forecasts for 
SHD are illustrated in Table 3-30.

2014 2019 2024 2034

Peak Month 2,066 2,582 2,835 3,391
Average Peak Day 78 98 107 128

Peak Hour Enplanements 39 49 54 64
Peak Hour Deplanements 39 49 54 64

Table 3-30. Peak Passenger Activity Summary.

Source: Delta Airport Consultants, Inc.
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Source: Silver Airways, Inc.,

Source: Delta Airport Consultants, Inc.

While these baseline trends and forecasts are important to understanding future demand 
for air and landside facilities, it is equally important to weigh the impact jet service had 
on the SHD market and its facilities.  As noted in the following excerpt and analysis from 
the Sixel Consulting Group, Inc. report, jet service in this market has proven to stimulate 
passenger levels beyond the FAA Terminal Area Forecast.  

Date SDEW PDEW FDEW Load Factor

2012-01 87 32 3 37.30%
2012-02 87 32 3 37.25%
2012-03 86 37 3 43.30%
2012-04 85 40 3 46.55%
2012-05 83 42 2 50.75%
2012-06 78 41 2 52.83%
2014-06 69 30 2 43.39%

Table 3-31. SDEW, PDEW, FDEW, and Load Factor SHD to MCO (Nov 2012-April 2013) 
Monthly Passengers

When the SHD market transitions to an EAS provider offering regional jet service and/or 
achieves less than daily service operations to key vacation destinations, the forecasts of 
peak month, average day, and hourly peak activity should be re-evaluated and updated.

Source:US DOT T100

“Frontier’s season of service to Orlando demonstrated what could happen 
in the market should a reliable jet operator launch service under the 
EAS program. Over the course of the full six-month period of service, 
Frontier averaged a load factor of 78% on its three weekly flights between 
Shenandoah Valley Regional Airport and Orlando International. The service saw 
peak passengers during spring break, in March of 2013, with almost 96% 
of all seats filled with paying passengers (see figure 8 on previous page). This 
is also a good proxy for the likely performance of other less-than-daily, leisure 
service that the Airport is currently recruiting.”

        -Sixel Consulting Group, Inc.
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Peak Aircraft Operations
Peak period aircraft operations are a key element in evaluating facility requirements 
during periods of high demand. Peak operations drive the space and facility requirements 
required to meet forecasted demand.  General aviation facility needs are related to peak 
period activity and the most common and useful peaking characteristic of an airport is 
peak hour activity.  Typically, non-towered general aviation airports, such as SHD, do not 
keep consistent records of peak period activity.  Thus, an industry standard accepted 
methodology for estimation is used to predict peak period activity that does not require a 
census of hourly operations totals and includes the following steps: 

 ■Peak Month - Peak month operations are calculated assuming that the peak 
month is 10 percent busier than the average month (annual operations/12 x 110 
percent)

 ■Average Peak Day - Average peak day operations are defined as the average day 
during the peak month.  It is calculated by dividing the peak month by 30

 ■3-Peak Hour - Peak hour operations represent the highest number of operations 
during the busiest hour of an average day during a peak month.  Peak hour 
operations are assumed to be 15 percent of the average peak day.

Table 3-32 presents the forecasts of Peak Month, Average Peak Day, and Peak Hour aircraft 
activity levels for SHD for the period 2014-2034 based upon the above calculations and the 
20 year forecast of aircraft operations.  As indicated, peak month operations are expected 
to increase from current levels of 1,092 to 1,527 in 2034, average peak day operations is 
slated to increase from 36 to 51 while peak hour operations will grow to eight by the close 
of the planning period.  

2014 2019 2024 2034

Aircraft Operations 11,918 12,932 14,053 16,658
Peak Month 1,092 1,185 1,288 1,527

Peak Day 36 40 43 51
Peak Hour 5 6 6 8

Table 3-32. Peak Aircraft Operations Analysis

Source: Delta Airport Consultants, Inc. Analysis



May 2016 | Page 3-49

Shenandoah Valley Regional Airport Master Plan

A
VI

A
TIO

N
 F

O
RE

C
A

ST
S

Table 3-32. Peak Aircraft Operations Analysis

Source: Delta Airport Consultants, Inc. Analysis

3|Section 3 -  Specialized Scenarios

While the FAA’s TAF factors a host of economic, demographic, 
and geographic characteristics and attributes, there exists 
unique local market and business considerations at SHD 
that dictate the need to evaluate these factors in the 
context of potential influences on airline and GA activity.  
Because of these factors and characteristics, three scenario-
based forecasts for annual air carrier enplanements were 
developed.  In addition, the impact of three local market 
and business influences on SHD’s based aircraft inventory, 
aircraft fleet mix, and general aviation operations are also 
analyzed.  These influences include Blue Ridge Community 
College’s establishment of a flight training program in the fall 
of 2015, the potential closure of a general aviation airport in 
the SHD market area within the next 5 years, and launch of 
a new jet aircraft business line at SHD by Dynamic Aviation, 
Inc., an existing based company at the airport, by 2024.   

Section Overview
Part 01| Scenario 1: Dynamic Aviation

Part 02| Scenario 2: Blue Ridge Community College

Part 03| Scenario 3: Closure of Surrounding Airport

Part 04| Scenario 4: Zoning and Development 
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3.3|Part 01 - Scenario 1: Dynamic Aviation 

Dynamic Aviation’s impact on based jet aircraft
 
Dynamic Aviation is a privately held 
corporation that supports a myriad of 
aviation solutions for government and 
commercial organizations worldwide and 
is based at the Bridgewater Airpark.  It 
maintains a fleet of approximately 140 
multi-engine turbo-prop and transport-
category jet aircraft and has been in 
business for over 80 years.  Dynamic’s niche 
is to provide aircraft, crews, and customer 
and maintenance support for a variety 
of special missions being delivered by its 
customers including:  

• Intelligence, Surveillance, and 
Reconnaissance

• Airborne Data Aquisition
• Fire Management
• Aerial Application
• Sterile Insect Technique
• Charter and Medivac

Dynamic’s customers include national 
defense, military intelligence, and 
other federal agencies; state and local 
governments; nonprofit research 
organizations; and private companies. It 
operates aircraft in five countries on three 
continents and supports these missions 
from its headquarters in Bridgewater, VA 
with a heavy aircraft maintenance and 
modification center, engine shop, avionics 
support, flight center, and corporate offices.  
A research, development, and testing 
center is also located at Bridgewater to 
allow Dynamic to work with its customers 
to formulate mission-specific solutions for 
aircraft prior to placing them in service.  

In 2007, Dynamic and the Airport 
Commission) entered a land lease (for 1 
acre) that provided for the construction of 
an aircraft parking apron, connector taxiway, 
and sufficient space to allow Dynamic to 
construct up to 2 large clear span hangars 
to meet the needs of one its customers that 
required the use of jet aircraft.  Dynamic 
subsequently based two Boeing-767 
and a McDonnell Douglas DC-9 at this 
location; however, the mission anticipated 
by its customer did not materialize and 
construction of the hangar was deferred 
until a future date.  Dynamic anticipates 
that based upon current negotiations with 
several vendors, it will need to expand its 
jet operations through acquisition and 
deployment of a fleet of Challenger 604 or 
609 aircraft within the next three years.  It 
further anticipates a growing partnership 
with the Boeing Corporation in terms of 
secondary market acquisition of business 
jet aircraft.  Because Bridgewater Airpark 
is unable to support jet aircraft operations 
on the scope and magnitude that Dynamic 
envisions, it is logical to conclude that this 
tenant will move forward with construction 
of at least one hangar at SHD.  Based upon 
these factors, it is reasonable to assume 
that SHD will play a greater role in this firm’s 
business plan and operations in the future.  
Dynamic’s current fleet of jet aircraft 
includes two Canadair Regional Jets, an 
Astra, and a Citation II.  It bases one its 
Bombardier Dash-8 aircraft at SHD to 
support its mission and, as noted above, 
foresees in the not-too-distant future the 
need to expand more aggressively into the 
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jet market to meet the needs of existing 
and potential customers.  Based upon an 
interview with company officials in October 
2014, Dynamic Aviation currently:

• Bases a Bombardier Dash-8 at SHD
• Currently leases land from the Airport 

Commission for an aircraft parking 
apron 

• Holds an option to construct  up to 
two clear span hangars adjacent to this 
aircraft parking apron

• Bases its corporate business jet at SHD
• Utilizes SHD for local testing and flight 

training for its turbo-prop aircraft 
• Anticipates that within the next three 

years to provide customers with 
modified business jet aircraft solutions 
to their mission needs

Given these factors, it is appropriate to 
assume that SHD’s inventory of both based 
jet and Bombardier Dash 8 aircraft will 
increase at SHD exceeding both the FAA’s 
TAF for both based aircraft and general 
aviation operations.  

Year
Baseline:

Based Aircraft-
Jets

Impact of
Dynamic 
Aviation

Scenario 1:
Based Aircraft-

Jets
2014 6 6
2019 9 +2 Jets 11
2024 11 13
2034 16 +2 Jets 18

Table 3-33. Forcast Impact of Scenario 1: Dynamic Aviation on Based Aircraft-Jets.

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 

SHD’s inventory 
of both 
based jet and 
Bombardier 
Dash 8 aircraft 
would increase
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3.3|Part 02 - Scenario 2: Blue Ridge Community College 

Blue Ridge Community College impact on based aircraft and general aviation operations

Blue Ridge Community College (BRCC) is part 
of the Virginia Community College System 
and is located four miles west of SHD.  BRCC 
serves the central Shenandoah region of 
Virginia and offers programs of instruction 
leading to associates degrees, certifications, 
and college/university transfer.  The College 
currently offers an Associate of Applied 
Science Degree in Aviation Maintenance 
Technology and conducts a number of 
its activities, instruction, and classes in 
conjunction with SHD.  In the fall of 2015, 
BRCC will expand its aeronautics education 
training and degree program to include an 
Applied Science degree in Aviation Flight 
Operations.

This new degree program will provide 
ground school, simulator, and flight 
instruction for students seeking to obtain 
pilot ratings for commercial and corporate 
aircraft. As the result of this new program, 
BRCC will base an additional four single 
engine aircraft at SHD to support flight 
training activity.   With this new activity, 
SHD’s inventory of single-engine based 
aircraft should increase beyond current FAA 
TAF projections.  Although it is not certain at 
this time the ultimate scope and magnitude 
of the BRCC flight instruction impact on the 
airport, it is reasonable to assume that four 
additional single-engine aircraft are to be 
based at SHD beginning in 2016 followed by 
two multi-engine aircraft in 2018. 
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In addition, local general aviation aircraft 
operations are to be influenced by this 
new use.  The basis for these assumptions 
is the impact of the Liberty University (LU) 
Aeronautics School on operations and based 
aircraft at the Lynchburg Regional Airport 
(LYH).  LU started its Aeronautics Program 
in 2002 and today maintains a fleet of 30 
aircraft consisting of 21 single-engine and 
nine multi-engine aircraft.  Based on FAA TAF 
for LYH, local aircraft operations increased 
259 percent between the period 2002 and 
2012 from 15,390 to 55,360.  While BRCC’s 
aviation training program is not anticipated 
to be on the same scope and magnitude as 
LU’s it is reasonable to assume that local 
traffic operations will exceed the FAA TAF. 

BRCC will base 
an additional 8 
single engine 
aircraft and 2 
multi engine 
aircraft at SHD 
to support flight 
training activity

Table 3-34. Forcast Impact of Scenario 2: BRCC on Based AIrcraft- Single Engine.

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 

Year
Baseline:

Based Aircraft-
Single Engine

Impact of
BRCC

Scenario 2:
Based Aircraft-
Single Engine

2014 48 48
2019 57 +4 SE 61
2024 61 +4 SE 69
2034 63 71

Year
Baseline:

Based Aircraft-
Multi Engine

Impact of
BRCC

Scenario 2:
Based Aircraft-

Multi Engine
2014 19 19
2019 23 +2 ME 25
2024 25 27
2034 27 29

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 

Table 3-35. Forcast Impact of Scenario 2: BRCC on Based Aircraft- Multi Engine.
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3.3|Part 03 - Scenario 3: Closure of Surrounding Airport 

Impact of the closure of a Private Use Airport on based aircraft and general aviation operations at SHD 

The latest Report to Congress on the 
National Plan of Integrated Airport 
Systems (NPIAS) states that the number 
of public and private use landing areas 
has declined one percent between 
2009 and 2013.  Population growth 
around airports has caused both an 
increase in community issues and an 
increase in property value creating a 
trend whereby the highest and best 
use of these facilities is for residential 
or commercial use rather than an 
aviation facility.  In addition, the cost of 
aircraft ownership (i.e. fuel, insurance, 
maintenance, training, and personal 
property taxes) and reduction to the 
average amount of discretionary time 
have led to diminished recreational use 
of aircraft in recent years.

These trends, coupled with the high cost 
of operating and maintaining airport 
infrastructure, are driving the closure 
of many smaller airports that primarily 
support smaller single-engine general 
aviation aircraft.  SHD has four privately 
owned airports within a 30 minute 
drive.  For the purposes of forecasting, 
it was assumed that the largest of these 
facilities, Eagle’s Nest Airport, would 
close by 2019.  Based on Eagle’s Nest’s 
current FAA Form 5010, 60 single-
engine and three multi-engine aircraft 
are based at this facility and 8,800 local 
general aviation operations and 3,250 
itinerant operations occurred at this 
facility during the 12 month period 
ending May 31, 2013.  

For purposes of forecasting it is assumed 
that a closure of such an airport would 
result in 30 single engine and all 3 of 
the multi-engine aircraft to relocate 
to SHD in 2019, thereby increasing 
total based aircraft by 33 units.  For 
purposes of estimating impacts to 
aircraft operations, it is recognized 
that glider operations contribute to 
Eagle’s Nest’s traffic count; therefore, 
it assumed that only the remaining 
non-glider operations, estimated at 75 
percent of Eagle’s Nest current local 
and itinerant operations or 9,038 will 
transition to SHD in that same year.   

3.3|Part 04 - Scenario 4: Zoning and Development Impacts

Impact of rezoning and development of the large tract of land  adjacent to the Airport.

As discussed within the Land Use 
section of Chapter Two, a large tract 
of land adjacent to the airport is 
currently in the process of rezoning 
to allow potential for a large industrial 
development. Development of this 
property as an industrial plant would 

create a significant increase in air 
cargo needs.  The scale of this impact 
depends largely on the industry base 
that locates within this area; however, 
the built out condition on the land 
parcels could create a significant cargo 
demand.

Built out 
development 
of rezoned 
land would 
likely create 
a significant 
cargo demand
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30 single engine 
and 3 multi 
engine based 
aircraft would 
relocate to SHD
and increase in 
operations by 
9,038

Table 3-36. Forecast Impact of Scenario 3: Closing Airport on Based AIrcraft- Single Engine.

Year
Baseline:

Based Aircraft-
Single Engine

Impact of
Airport Closure

Scenario 3:
Based Aircraft-
Single Engine

2014 48 48
2019 57 +30 SE 87
2024 61 91
2034 63 93

Year
Baseline:

Based Aircraft-
Multi Engine

Impact of
Airport Closure

Scenario 3:
Based Aircraft-

Multi Engine
2014 19 19
2019 23 +3 ME 26
2024 25 28
2034 27 30

Table 3-37. Forecast Impact of Scenario 3: Closing Airport on Based AIrcraft- Multi Engine.

Year
Baseline:

General Aviation 
Operations

Impact of
Airport Closure

Scenario 3:
General Aviation 

Operations
2014 9,573 9,573
2019 10,587 +9,038 ops 19,625
2024 11,708 20,746
2034 14,313 23,351

Table 3-38. Forecast Impact of Scenario 3: Closing Airport on General Aviation Operations.

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 

Source: 1 FAA TAF Issued January 2015, Delta Airport Consultants, Inc. 
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3|Section 4 - Design Aircraft 
Selection 

3.4|Part 01 - Airport Design Criteria 

Confirmation of the existing as well as determination of the 
future Design Aircraft is necessary in order to establish the 
airport reference code (ARC) and guide design standards for 
future improvement projects at SHD. According to the FAA, 
the “Design Aircraft” is defined as the aircraft, or collection 
of aircraft, with characteristics (i.e. largest wingspan, 
highest approach to landing speed, heaviest weight, longest 
recommended runway length, etc.) that determine the 
application of design standards for a specific runway, taxiway, 
taxilane, apron, or other airport facility. This aircraft can be 
a specific aircraft model or a composite of several aircraft 
currently using, or expected to use, the airport or a part of the 
airport. For purposes of establishing airfield geometric design 
standards, the Design Aircraft is generally considered the 
composite aircraft representing a collection of aircraft classified 
by the following three parameters: Aircraft Approach Category 
(AAC), Airplane Design Group (ADG), and Taxiway Design Group 
(TDG). The AAC, ADG, and the approach visibility minimums are 
combined to form the Runway Design Code (RDC) of a particular 
runway. According to Section 105 of AC 13A, the RDC provides 
the information needed to determine certain design standards 
that apply to a runway.

The FAA requires that the aircraft identified as the Design 
Aircraft routinely operate at the airport. In accordance with AC 
150/5325−4B (AC 4B), the “routine operations” threshold is 
met when at least 500 or more annual itinerant operations by 
an individual airplane or a family grouping of airplanes occurs 
at an airport. The SHD 1999 Master Plan determined that an 
ARC C−III with a composite Design Aircraft consisting of a Lear 
55 (Category C) and a Fokker F−27 (Group III) was justified for 
SHD.  As such, SHD has been developed to C−III standards.

Section Overview
Part 01 | Airport Design Criteria

Part 02 | IFR Aircraft Flight Analysis 

Part 03 | Taxiway Design Criteria

Part 04 | Future Design Aircraft
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3.4|Part 02 - Analysis of SHD Aircraft Operations

Because SHD is a non−towered facility, 
definitive aircraft operational data is not 
readily available.  In order to approximate 
the type of aircraft activity occurring at the 
airport, IFR flight information for the period 
2012−2014 was obtained from Flightwise, 
Inc., a private firm offering real time flight 
tracking and data management services for 
aircraft operating on an IFR flight plan. In 
addition, local operational counts collected 
by Commission staff were analyzed for the 
same period.  While the Flightwise, Inc. data 
and traffic counts collected by staff are a 
reasonable approximation of total activity, it 
is recognized that both sources likely under 
report actual activity by as much as 25 
percent since staff are not present during 
all operating hours of SHD and Flightwise, 
Inc. does not capture all IFR flight activity.  
Despite these limitations, the actual local 
traffic counts collected by Commission staff 
as well as the data provided by Flightwise, 

Inc. offer a reasonable benchmark for 
determining the type and frequency of 
aircraft operations at SHD.

As presented in Table 3−39, Flightwise 
reported 3,632 jet aircraft operations at SHD 
during this three year period. Operations 
by C and D category aircraft accounted for 
1,621 of these operations (44.64 percent 
of the total) averaging 540 operations per 
year.  Category C aircraft constituted the 
preponderance of operations for these 
higher performing aircraft with 987 total 
operations representing an average of 329 
per year. Of the C category aircraft, the 
Embraer 135 Legacy reported the greatest 
number of operations for the period (462).

Table 3−40 presents a breakdown of these 
aircraft operations by type of aircraft, 
manufacturer, ARC, number of operations, 
and percentage of total operations.

Table 3-39. Jet Operations Classified by ARC.

Source: Flightwise, Inc.

ARC Operations % to Total

D-III 90 2.48%
D-II 131 3.61%
D-I 411 11.32%

C-IV 2 0.06%
C-III 135 3.72%
C-II 675 18.58%
C-I 177 4.87%
B-II 1,531 42.15%
B-I 478 13.16%
A-I 2 0.06%

Total: 3,632 100.00%
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FAA 
Type Manufacturer Model ARC Operations

Total 
by 

ARC

% of 
Total

GLF5 Gulfstream Aerospace Gulfstream 550 D-III 69 1.90%
B738 Boeing Boeing 737-800,W, BBJ2 D-III 11 0.30%
MD83 Mcdonnell Douglas MDC-MD-83/88 D-III 8 0.22%
GLF6 Gulfstream Aerospace Gulfstream 650 D-III 2 90 0.06%
C750 Cessna Citation X D-II 79 2.18%
GLF4 Grumman Gulfstream IV D-II 29 0.80%
G150 Gulfstream Aerospace Gulfstream 150 D-II 19 0.52%
J328 Fairchild Dornier Do 328 D-II 4 131 0.11%
LJ45 Bombardier Learjet 45 D-I 276 7.60%
LJ60 Bombardier Learjet 60 D-I 65 1.79%
LJ35 Gates Learjet Learjet 35A/36A D-I 49 1.35%
LJ31 Bombardier Learjet Learjet 31 D-I 21 411 0.58%
B762 Boeing Boeing 767-200 C-IV 1 0.03%
B752 Boeing Boeing 757-200 C-IV 1 2 0.03%
A319 Airbus Industries A319, ACJ C-III 107 2.95%
A320 Airbus Industries A320 C-III 12 0.33%
B734 Boeing Boeing 737-400 C-III 4 0.11%
GLEX Bombardier BD Global Express C-III 4 0.11%
DC91 Mcdonnell Douglas MDC-DC-9-10/15 C-III 3 0.08%
DC93 Mcdonnell Douglas MDC-DC-9-30 C-III 2 0.06%
MD82 Mcdonnell Douglas MDC-MD-82 C-III 2 0.06%
B712 Boeing Boeing 717-200 C-III 1 135 0.03%
E135 Embraer EMB135LR, Legacy, ECJ 

135
C-II 462 12.72%

E55P Embraer Phenom 300 C-II 86 2.37%
CL60 Bombardier/Canadair 604/CL 600 C-II 74 2.04%
C680 Cessna Citation Soveriegn C-II 27 0.74%
ASTR IAI 1125 C-II 26 675 0.72%

Table 3-40. Jet Operations Classified by Aircraft Type.
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FAA 
Type Manufacturer Model ARC Operations

Total 
by 

ARC

% of 
Total

H25B Hawker-Siddeley HS 125 Series 700A C-I 122 3.36%
E50P Embraer Phenom 100 C-I 46 1.27%
LJ55 Gates Learjet Learjet 54-55-56 C-I 4 0.11%
H25A Hawker-Siddeley HS 125 Series 400A/600A C-I 2 0.06%
LJ25 Gates Learjet Learjet 25 C-I 2 0.06%

WW24 IAI IAI 1124 Westwind C-I 1 177 0.03%
CL30 Bombardier BD 100, Challenger 300, 

Continental
B-II 557 15.34%

C560 Cessna Citation Ultra Encore B-II 508 13.99%
C56X Cessna Citation Excel B-II 200 5.51%
C25A Cessna Citation CJ2 B-II 119 3.28%
FA50 Dassault Aviation Falcon 50 B-II 66 1.82%
F2TH Dassault Aviation Falcon 2000 B-II 26 0.72%
C25B Cessna Citation CJ3 B-II 24 0.66%
F900 Dassault Aviation Falcon 900 B-II 20 0.55%
C650 Cessna 650 Citation 3/6/7 B-II 7 0.19%
C25C Cessna Citation CJ4 B-II 3 0.08%
FA20 Dassault Aviation Falcon 20 B-II 1 1531 0.03%
C525 Cessna Citation CJ1 B-I 224 6.17%
BE40 Hawker-Beechcraft 400 Beechjet B-I 175 4.82%
PRM1 Beechcraft Premier 1A B-I 33 0.91%
LJ40 Gates Learjet Learjet 40 B-I 15 0.41%
C510 Cessna Mustang B-I 15 0.41%
MU30 Mitsubishi Diamond MU-300 B-I 8 0.22%
C501 Cessna Citation 1SP B-I 5 0.14%
FA10 Dassault Aviation Falcon 10 B-I 3 478 0.08%
EA50 Eclipse Aviation 500 A-I 2 2 0.06%

Total IFR Operations : 3632 100%
Source: Flightwise, Inc.
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Beyond the strict interpretation of these empirical 
data, it is important to note that SHD has, and will 
likely once again, experience scheduled service by 
the A319/320 family of aircraft in the not too distant 
future.  In addition, SHD serves a myriad of charter 
aircraft primarily associated with James Madison 
University (JMU) sporting events. According to 
airport records, an average of seven charters per 
year occurred at SHD between 2007 and 2014 in 
support of JMU athletic teams or visiting programs. 
The aircraft typically utilized for this charter activity 
were all C-III or greater and included the Airbus 
319−320, Boeing 767, and Boeing 757.  While 
the collective annual operations by these aircraft 
fall short of FAA’s “routine operations” threshold, 
it is important for SHD’s air and landside facilities 
to continue to be capable of fulfilling the mission 

of JMU and meet the air service needs of the 
Shenandoah Valley.  
As previously noted in this chapter, Dynamic 
Aviation, Inc. currently leases space at SHD for a 
Bombardier Aerospace Dash-8 (Dash-8), an A-III 
Design Aircraft. In addition, the airport serves as a 
testing and training facility for this firm in support 
of its Dash-8 customers located around the world.  
Local traffic data collected by Commission staff for 
the period 2012-2014 reported 702 Dash-8 aircraft 
operations during this period averaging 234 per 
year.
Given the above analysis, the existing Design 
Aircraft for SHD is represented by the composite 
mix of Category C family of jet aircraft, more 
specifically the Embraer 135 Legacy as well as the 
A-III Dash-8 for a C-III designation. 

3.4|Part 03 - Design Standards 

With the exception of the southernmost 1,000 feet of Taxiway A, SHD currently meets C−III standards 
(Table 3−41).

 

Airfield Component SHD Conditions
(Feet)

C-III Standards
(Feet)

Runway Width 150 150
Runway Shoulder Width 25 25
Runway Safety Area Width 500 500
Runway Safety Area beyond Runway end 1000 1000
Runway Object Free Area 800 800
Runway Object Free Area beyond Runway end 1000 1000
Runway Centerline to Parallel Taxiway Separation 400 400
Runway Centerline to Aircraft Parking 500 500
Taxiway Safety Area Width 118 118
Taxiway Object Free Area 186 186
Taxiway Centerline to Parallel Taxiway 
Centerline

152 152

Taxiway Centerline to Fixed or Movable Object 93 93

Table 3-41. Existing Geometry.

Source: FAA AC 150/5300-13A Airport Design, Airport Records
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3.4.03|01 - Runway Design Code

In 2012, FAA published revised AC 150/5300−13A, 
Airport Design, (AC−13A) which added additional 
airport and runway design designations. In addition 
to the Airport Reference Code (ARC), this revised AC 
added two new terms to better define the current 
and future operational capabilities of runways -- the 
Runway Reference Code and Runway Design Code.

The Runway Reference Code (RRC) is defined as 
representing the current operational capabilities 
of a runway and its associated parallel taxiway. 
Because SHD is a one−runway airport, the RRC 
matches closely the ARC of C−III which reflects the 
current operational standards Runway 5-23 meets.   

The Runway Design Code (RDC) is defined as the 
code signifying the design standards for which the 
runway should be planned for the future airport 
conditions. The RDC represents the combination of 
the Aircraft Approach Category (AAC), the Airplane 
Design Group (ADG) and the approach visibility 
minimums for a particular runway.  Selection of 
the appropriate RDC is critical, because it is very 
difficult, expensive, and time consuming to change 
an airport to accommodate a different RDC after a 
runway or taxiway is constructed. This is especially 
true for an airport such as SHD, because it only has 
one runway. Any changes to the airport geometry 
that are not planned and implemented early are 
difficult to implement later without significant 
additional cost, airport disruption and introduction 
of potential hazards.

Section 105 of AC-13A emphasizes: 

  

In addition, this Section states that any operation 
of an aircraft that exceeds the design criteria of 
an airport may result in an unsafe operation or 
lesser safety margin unless air traffic control (ATC) 
standard operating procedures are in place for 
those operations. SHD does not have an air traffic 
control tower on the airport, so it is incumbent on 
the airport owner to establish a safe operational 
environment for all aircraft currently using the 
airport, and those likely to use the airport in the 
future. Therefore, the selection of the appropriate 
RDC is critical to continued safe aircraft operations 
at SHD.

As depicted in Table 3-40, there are C−III aircraft 
currently operating at SHD. These aircraft are 
operated by individuals, businesses, airlines, on−
demand corporate charter operators, and/or air 
cargo operators. Operations by C−III aircraft occur 
regularly, are expected to continue to operate in the 
future, and are not ‘infrequent’ airport users.

The most critical aircraft with an ADG C−III that 
have, and will likely continue to utilize SHD include 
the Airbus A319, Airbus A320, Boeing 737 Series 
aircraft and McDonnell Douglas MD−80 Series 
aircraft. Frontier Airlines recently operated an Airbus 
A319 on regularly scheduled service, and there 
have been other airline operators of C−III aircraft 
that have expressed interest in possibly starting 
scheduled service at SHD.  In fact, one such airline 
has indicated verbally to SHD that upon delivery of 
additional A320 aircraft into its fleet, the Airport 
will be a desirable candidate for service. While the 
route planning work of major airlines is often arcane 
and fluent, such verbal indications from Senior 
Marketing and Route Planning representatives 
point to the real possibility that this carrier could 
start service at SHD within the next 3-5 years.

“the first consideration of an 
airport planner should be the safe 
operation of aircraft likely to use 
the airport.”
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3.4.03|02 - Taxiway Design Criteria

Another component of airfield planning and design is the taxiway design group (TDG). 
The TDG is used to determine taxiway width, shoulder width, fillets, and, in some cases, 
taxiway to taxiway separation. The TDG classification is based on the outer to outer main 
gear width (MGW) and the cockpit to main gear distance (CMG).

AC−13A, Chapter 4 describes taxiway design standards. This chapter provides recommended 
taxiway layouts and standards to enhance safety and efficiency by prescribing the 
appropriate aircraft wingtip clearances, taxiway pavement widths and separation standards. 
Airports such as SHD that are certificated under FAR Part 139 and utilize FAA grant funds 
are required to follow the FAA design advisory circulars for all airport improvements. The 
existing facility design at Shenandoah allows for a TDG 3 design standard as outlined in 
Table 3−42.

AC−13A, Chapter 4, Table 4−1 is used to determine the TDG. Typical TDG 3 aircraft include 
the Airbus A319, A320 aircraft, DHC−8−100/200/300 Series aircraft, and Boeing 737 Series 
aircraft. It is recommended that the Design Aircraft for taxiway standards be the Dash-8 
and that SHD continue to be developed to accommodate TDG 3 aircraft.

Airfield Component SHD Conditions
(Feet)

TDG 3 Standards
(Feet)

Taxiway Width 50 50
Taxiway Edge Safety Margin 10 10

Taxiway Shoulder Width 20 20

Table 3-42. Existing Taxiway Geometry.

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

3.4|Part 04 - Future Design Aircraft

To ensure that SHD will continue to support the appropriate level of safety for airline, 
charter, cargo, and general aviation operators, it is recommended that the future Design 
Aircraft should continue to be a composite C-III represented by the Embraer-135 Legacy 
and the Dash-8. It is fully expected that the Dash-8 will serve as the backbone of Dynamic 
Aviation’s mission well into the future and operations by the C family of jet aircraft 
including commercial passenger aircraft as represented by the Airbus 319 will grow during 
the planning period. As such, development at SHD should be planned around an ADG of 
C-III and an RDC of C-III-2400, to accommodate these aircraft. 
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Table 3-42. Existing Taxiway Geometry.

3|Section 5 - Forecast Summary  
                and FAA TAF Comparison

3.5 | Part 01 - Enplanements

Airline and associated passenger activity levels have 
fluctuated significantly at Shenandoah over the past 15 
years.  These variances are not uncommon as many air carrier 
airports throughout the United States have experienced 
similar trends.  Because of the significant changes in airline 
service and passenger activity during this historical period, 
this planning effort required an exhaustive use of various 
forecasting methodologies to begin to understand potential 
future outcomes for SHD.  The value in the use of these 
forecasts is they attempt to account for the volatility – and the 
expected changes – in the marketplace rather than applying 
a simple percentage of growth for each year in the period. 
In the course of utilizing these forecast methodologies, five 
appeared to cluster around a compound annual growth rate 
between 1.7 percent (FAA TAF) to 3.5 percent (Socioeconomic 
– Income Variable).  The results for three of these five 
techniques; FAA TAF, Market Share, and the Sixel Consulting 
Group’s “Low Without Less than Daily Service”, ranged 
between 1.7 percent to 2.6 percent; representing a variance 
of 0.90 percent in annual growth.  Given the relatively small 
variance in these three methodologies, the recommended 
forecast methodology for the SHD Master Plan is the Market 
Share with a compound annual growth rate of 2.4 percent.  
This methodology results in passenger activity increasing 
from 11,227 in the base year (2014) to 18,427 by the end of 
the planning period (2034).  

Section Overview
Part 01 | Enplanements

Part 02 | Based Aircraft and Aircraft Operations

Part 03 | Forecast Summary and FAA TAF Comparison
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Although the very tight clustering of these three forecasting outcomes point to 
a modest growth rate for passenger enplanements, historical trends at SHD also 
point to the possibility for accelerated growth beyond this level.  The current 
trend toward EAS markets being served by regional jet aircraft and continued 
maturation of the less-than daily service providers offering jet service from 
under-served markets to key leisure destinations could point to the SHD market 
outstripping these expectations. If achieved, results are more likely to mirror the 
Sixel Consulting Group’s “Mid without Less Than Daily service” scenario where 
annual growth rates of 5.095 percent are possible.  As summarized in this firm’s 
report contained in Appendix C: 

“It is the author’s opinion that the most likely outcome 
for the Shenandoah Valley market will be the mid 

enplanement forecast.  This forecast would include a 
transition to regional jets for the market’s Essential 
Air Service, but would not include less-than-daily low 

cost service.”

Because SHD demonstrated the capability to support Less than Daily Service from 
a jet provider in late 2012-2013, it is plausible to assume that the market could 
experience similar service at some point in the not too distant future especially 
as these carriers continue to modernize/expand their fleet of more efficient 
aircraft and continue to look to provide service to under-served markets.  Should 
this become a reality and occur in concert with EAS regional jet service, SHD’s 
passenger activity will greatly exceed the recommended forecast level for this 
report.  

Regardless of the forecast methodology considered, each suggests passenger 
activity will grow over the next 20 years.
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3.5 | Part 02 - Based Aircraft and Aircraft Operations

The dynamics of the general aviation industry on a more macro level have also 
greatly influenced the number of based aircraft as well as aircraft operations at 
SHD.  Rising fuel costs, fundamental changes in the nature and costs associated 
with owning and operating aircraft, and influences of changing national and local 
economic conditions all influenced the number of based aircraft and overall 
aircraft operations at SHD over the past fifteen years.  

While several forecasting methodologies were used to plot future aircraft activity, 
the resulting recommended forecasts for based aircraft and aircraft operations 
are linked to the FAA TAF.  The FAA’s forecast for the number of based aircraft 
projects an annual growth rate of 1.9 percent during the planning period growing 
from 78 in the base year to 113 by 2034.  Aircraft operations are anticipated to 
increase 1.7 percent per year from 11,918 to 16,658.  

As with air carrier passengers, there exists a host of potential scenarios which could 
affect these forecasts over the next twenty years including the establishment of 
a flight curriculum by Blue Ridge Community College (BRCC), expansion of the 
Dynamic Aviation, Inc. mission at SHD, rezoning of nearby undeveloped land 
for industrial purposes, and/or the closure of another nearby general aviation 
airport.  Potential impacts from these scenarios are more fully described in this 
chapter.  The occurrence of one or more will greatly influence the demand on 
aviation facilities and airspace at SHD.  The Dynamic Aviation, Inc. operation 
could result in four additional jets being based at the airport while the BRCC 
operation may yield eight additional single and two multi-engine aircraft being 
based on the field.  Closure of a nearby general aviation airport could generate 
thirty-three additional single and multi-engine aircraft transitioning to SHD while 
the rezoning of the adjacent land would certainly increase corporate aviation 
activity and based aircraft numbers.  In terms of aircraft operations, the BRCC 
flight operation will certainly increase local general aviation aircraft operations 
beyond the FAA TAF forecast while the resulting increase in operations from 
the closure of a nearby general aviation airport would likely increase annual 
operations by approximately 9,000 per year above FAA levels.  

Overall, forecasts developed for this Master Plan point to based aircraft as well 
as total aircraft operations increasing over the next twenty years and potentially 
eclipsing the FAA TAF due to one or more of the scenarios described herein 
becoming reality.



Chapter Three | Aviation Forecasts

Delta Airport Consultants, Inc. | Page 3-66

3.5 | Part 03 - Forecast Summary and FAA TAF Comparison

Table 3-43 presents a summary of the recommended forecasts compared to the 
FAA TAF in the FAA required tabular format. 

Table 3-44 presents a summary of the recommended forecasts and growth rates 
for enplanements, based aircraft, aircraft operations, aircraft operations by 
type, instrument operations, peak hour operations, and peak hour passengers.  
The format of this summary table is consistent with the required FAA template 
for this summary analysis.

Year Airport
Forecast TAF Percent

Difference
Passenger Enplanements
Base year 2014 11,227 12,653 -11.3%
Base year + 5yrs. 2019 14,031 13,809 1.6%
Base year + 10yrs. 2024 15,405 15,067 2.2%
Base year + 15yrs. 2034 18,427 17,944 2.7%

Based Aircraft
Base year 2014 78 86 -9.3%
Base year + 5yrs. 2019 95 95 0.0%
Base year + 10yrs. 2024 103 103 0.0%
Base year + 15yrs. 2034 113 113 0.0%

 Total Operations
Base year 2014 11,918 11,918 0.0%
Base year + 5yrs. 2019 12,932 12,932 0.0%
Base year + 10yrs. 2024 14,053 14,053 0.0%
Base year + 15yrs. 2034 16,658 16,658 0.0%

Table 3-43. Comparison of the SHD Recommended Forecast and the FAA TAF.

Source: FAA TAF Issued January 2015
Note: TAF data is on a U.S. Government fiscal year (October-September) 
           Airport forecasts are on a calendar year basis
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Base Year Summary of Totals Compound Annual Growth Rates

Forecast Element 2014 2019 2024 2034 2019 2024 2034
Passenger Enplanements  11,227  14,031  15,405  18,427 4.6% 3.2% 2.5%

Based Aircraft by Type
   Single Engine (Piston) 48 57 61 63 3.5% 2.4% 1.4%
   Multi Engine (Piston) 19 23 25 27 3.9% 2.8% 1.8%
   Jet Engine 6 9 11 16 8.4% 6.2% 5.0%
   Helicopter 2 3 3 4 8.4% 4.4% 3.5%
   Other 3 3 3 3 0.9% 0.0% 0.0%
     TOTAL 78 95 103 113 4.1% 2.8% 1.9%

Operations 
   Itinerant
    Air carrier 2,226 2,226 2,226 2,226 0.0% 0.0% 0.0%
    General aviation 6,071 6,715 7,426 9,078 2.0% 2.0% 2.0%
    Military 119 119 119 119 0.0% 0.0% 0.0%
   Local
     General aviation 3,502 3,872 4,282 5,235 2.0% 2.0% 2.0%
     Military 0 0 0 0 0.0% 0.0% 0.0%
    TOTAL 11,918 12,932 14,053 16,658 1.6% 1.7% 1.7%

Operations By Aircraft Type
   Single Engine (Nonjet) 5,518 5,709 5,841 6,057 0.7% 0.6% 0.5%
   Multi Engine (Nonjet) 4,950 5,368 5,837 6,785 1.6% 1.7% 1.6%
   Jet Engine 1,214 1,570 2,030 3,323 5.3% 5.3% 5.2%
   Helicopter 236 285 345 493 3.8% 3.9% 3.8%
   Other 0 0 0 0 0.0% 0.0% 0.0%
     TOTAL 11,918 12,932 14,053 16,658 1.6% 1.7% 1.7%

Instrument Operations 6,071 6,715 7,426 9,078 2.0% 2.0% 2.0%
Peak Hour Operations 5 6 6 8 3.7% 1.8% 2.4%
Peak Hour Passengers 39 49 54 64 4.7% 3.2% 2.5%
Critical Aircraft Existing-  Embraer 135, Dash-8 Proposed- Embraer 135,  

Dash-8, Airbus 319 
Aircraft Design Group (ADG) C-III C-III
Runway Design Code (RDC) C-III-2400 C-III-2400

Table 3-44. Forecast Summary.

Source: Delta Airport Consultants, Inc. 


