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Chapter 4

Airport Facility Requirements
The evaluation of airport facility requirements is intended to determine the facility needs for Madras Municipal 
Airport (S33) for the current twenty-year planning period based on updated aviation activity forecasts and 
conformance to established airport design criteria.

Introduction
The evaluation of airport facility requirements combines the results of the inventory and forecasts contained in 
Chapters 2 and 3, and established planning criteria to determine the future facility needs for the Airport during the 
current twenty-year planning period. Airside facilities include the airspace around the Airport, runways, taxiways, 
navigational aids and lighting systems. Landside facilities include hangars, terminal, and fixed base operator 
(FBO) facilities, aircraft parking apron(s), and surface access and automobile parking. Support Facilities such as 
aircraft fueling, security/perimeter fencing, and utilities are also examined. All airfield items are evaluated based on 
established Federal Aviation Administration (FAA) standards and community derived goals for the Airport.

The facility requirements evaluation identifies the adequacy or inadequacy of existing facilities and identifies 
what new facilities may be needed during the planning period based on forecast demand or conformance to 
FAA standards. The evaluation of demand-driven elements will quantify facility needs such as runway length 
requirements, hangar space, and aircraft parking positions based on forecast demand and the type of aircraft 
being accommodated. Items such as lighting, navigational aids, and approach capabilities are evaluated based 
on overall airport activity and facility classification. Potential options for accommodating current and future facility 
needs will be evaluated in the Airport Development Alternatives (Chapter 5).

Demand/Capacity Analysis
The evaluation of runway capacity is used to identify existing or future operational constraints that may require 
specific facility improvements such as taxiways, aircraft hold areas, etc. As noted earlier, Runway 16/34 has a 
full length parallel taxiway and four exit taxiways. This configuration provides a high level of functionality and 
operational capacity for general aviation (GA) runways.

Annual service volume (ASV) is a broad measure of airport capacity and delay used for long-term planning 
as defined in FAA Advisory Circular (AC) 150/5060-5, Airport Capacity and Delay. Although the generic ASV 
calculation assumes optimal conditions (air traffic control, terminal radar, etc.) that do not exist at Madras Municipal 
Airport, it provides a reasonable basis for approximating existing and future capacity for master planning purposes.
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The FAA estimates the ASV for a single runway with no air carrier traffic is approximately 230,000 annual 
operations. Hourly capacity is estimated to be 98 operations during visual flight rules (VFR) conditions and 59 
operations during instrument flight rules (IFR) conditions. For capacity planning purposes, the FAA assumes 
that non-towered airports with multiple runways will have only one runway actively in use at any given time, 
which defaults to single runway capacity. The turf alternate landing area described in the following section is not 
designated as an independent runway, and does not impact airfield capacity. 

The existing and future demand-capacity ratios for Runway 16/34 (the Airport) are presented below:

Existing Capacity: 53,842 Annual Operations / 230,000 ASV = 23% (demand/capacity ratio) 

Future Capacity: 76,903 Annual Operations / 230,000 ASV = 33% (demand/capacity ratio)

Based on these ratios, the annual capacity of Runway 16/34 exceeds demand through the current twenty- 
year planning period. Hourly capacity is also expected to be adequate to accommodate normal demand. The 
average delay per aircraft would be expected to remain below one minute through the planning period.

ALTERNATE OPERATING (LANDING) AREA
An alternate landing area is located on the west side 
of Runway 16/34, about 230 feet from centerline. 
The alternate landing area was constructed in 2014, 
following formal consultation with FAA through the 
submittal of Form 7480-1, Notice of Landing Area 
Proposal. A Final Determination (no objection) letter was 
issued by the FAA Seattle Airports District Office (ADO) 
April 22, 2014. Several conditions of the approval were 
listed, including “…prohibiting simultaneous operations 
on the ALGA [alternative land grass landing area] and 
the paved runway…” and the following reference to the 
Airport Layout Plan (ALP) “When your Airport Layout 
Plan is updated, please include this new development. 
In the meantime, we will show this feature on your 
current ALP approved on April 7, 2011.” A copy of the 
FAA Final Determination letter is provided for reference 
in Appendix _.

The turf area is approximately 5,000 x 75 feet and is parallel to Runway 16/34. The turf area is used extensively 
by Erickson Aircraft Collection antique aircraft and other general aviation users, particularly tailwheel-equipped 
aircraft. The turf area is irrigated and regularly mowed. As indicated in the FAA letter, simultaneous operations on 
the turf area and Runway 16/34 are not permitted. A common aircraft traffic pattern is used for both surfaces and 
pilots are encourage to announce their operating intentions on the CTAF. 

Aircraft access to the turf area is provided by hard surface taxiways that extend from the west edge of Runway 
16/34. The southern two taxiways are aligned with the Taxiway A1 and A2 connections on the east side of Runway 
16/34. The northern taxiway is located north of Taxiway A3. 

Increased interest in developing alternate turf landing areas at airports throughout the region prompted the 
FAA to develop preliminary guidance for airport sponsors, until final guidance could be developed. The FAA’s 
Northwest-Mountain Region Safety and Standards Branch (ANM-620) provided guidance in a March 1, 2019 
Memorandum: Considerations for Alternate Operating Areas that outlined a process for airport sponsors 
proposing an airport operating area (AOA) for FAA consideration, including submittal of FAA Form 7480- 1, Notice 
for Construction, Alteration and Deactivation of Airports. Note: The FAA rescinded this guidance in 2020 with the 
intent of including guidance in the new FAA Airport Design Advisory Circular (AC) 150/5300-13B in late 2021. 

No further evaluation of the turf alternate operating area is anticipated in this master plan update.
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Critical Aircraft and Airport Design Standards Discussion 
Based on the current and projected level of activity described in Chapter 3, Aviation Activity Forecasts, the critical 
aircraft for each runway are determined. The critical aircraft establishes existing and future airport planning & 
design standards for each runway.

CRITICAL AIRCRAFT AND AIRPORT REFERENCE CODE
The critical aircraft is intended to represent the most demanding aircraft using individual runways on a regular 
basis (defined by FAA as ≥ 500 annual operations). The Airport Reference Code (ARC) is an airport designation 
that signifies the airport’s highest Runway Design Code (RDC), minus the third (visibility) component of the RDC. 
The ARC designation does not mean that larger aircraft cannot operate on the runways, but it does define the 
design guidance to be used for FAA-funded improvements. The more demanding ARC associated with the 
individual runways is also typically applied to the overall Airport and is referenced in state and federal airport 
listings.

Based on current and forecast activity, it is recommended that the current and future ARC designations for 
Runway 16/34 and 4/22 from the 2010 Airport Layout Plan are maintained for the current planning period. A 
summary of each runway is provided below.

Runway 16/34
Based on the current air traffic mix documented in the Aviation Activity Forecasts (see Chapter 3), a composite 
of aircraft from Aircraft Approach Category B (AAC B) and Airplane Design Group II (ADG II) is recommended to 
represent the existing and future critical aircraft for Runway 16/34. This results in a current and future ARC B-II 
for Runway 16/34. 

• Runway 16/34 accommodated the majority of the 1,910 ADG II or larger aircraft operations estimated at the 
Airport in 2019. The volume of ADG II+ activity exceeds the FAA’s threshold of 500 annual operations used to 
define “regular use” in critical aircraft determinations. The ADG II aircraft types accommodated on the runway 
include single-engine turboprops, multi-engine piston aircraft, multi-engine turboprops, and business jets. 
The 2019 B-II+ activity included 147 large transport category ADG III and IV jet and multi-engine piston aircraft 
operations.

• Runway 16/34 accommodated the majority of the 574 AAC B and above aircraft operations estimated at the 
Airport in 2019. The volume of AAC B+ activity also exceeds the FAA’s threshold of 500 annual operations 
used to define “regular use” in critical aircraft determinations. The AAC B aircraft types accommodated on the 
runway include multi-engine piston aircraft, multi-engine turboprops, business jets, and transport category 
propeller aircraft, ranging from ADG I-IV. The runway accommodated approximately 104 AAC C and D aircraft 
operations in 2019.

The recommended hybrid approach accurately reflects the operational requirements for the diverse mix of 
aircraft currently operating on the runway. It also maintains the design standards that have historically been 
applied to the runway, including on the 2010 ALP. Maintaining current standards for Runway 16/34 is critical in its 
ability to continue accommodating its base of ADG II general aviation activity and its established use by large air 
tanker aircraft. Although the forecast volume air tanker aircraft does not rise to the level of “regular use” required 
by FAA for critical aircraft designation, the ability to support continued air tanker operations at Madras Municipal 
Airport is considered a key factor in supporting federal wildfire response capabilities. The ARC B-II standards for 
Runway 16/34 and major taxiways provides a functional airfield for these aircraft; potential improvements will be 
evaluated and addressed in the master plan, although FAA funding is not assumed for any improvements beyond 
the requirements of critical aircraft. 

The ARC designation is consistent with critical aircraft that weigh more than 12,500 pounds and the FAR Part 77 
“larger than utility” runway designation used to define airspace for the runway. 
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Runway 4/22
The majority of activity on Runway 4/22 is generated by Approach Category A - ADG I aircraft, this results in ARC 
A-I (Small) for Runway 4/22. A Cessna 182, a representative small single-engine piston aircraft, is recommended 
as the current and future critical aircraft for Runway 4/22. The ARC designation in consistent with critical aircraft 
that weigh less than 12,500 pounds. This category of aircraft is consistent with the FAR Part 77 “utility” runway 
designation used to define airspace for the runway. 

For more information see FAA AC 150/5000-17, Critical Aircraft and Regular Use Determination, and applicable 
airport planning & design standards summarized in greater detail below.

RUNWAY DESIGN CODE (RDC)
The Runway Design Code (RDC) is comprised of the selected Aircraft Approach Category (AAC), the Airplane 
Design Group (ADG), and the approach visibility minimums of a specific runway end. For airports with more than 
one runway, each runway will have its own RDC. The RDC provides the information needed to determine specific 
runway design standards. The approach visibility minimums refer to the visibility minimums expressed by runway 
visual range (RVR) values in feet. For more detailed information on determining RDC see FAA AC 150/5300-13A, 
Airport Design.

Runway 16/34
The existing and planned RDC for Runway 16/34 is B-II-5000. The current volume of instrument flight rules 
(IFR) air traffic at the Airport is relatively low, averaging 374 annual operations between 2010 and 2019. The 
two existing non-precision instrument (NPI) approaches to Runway 16/34 have visibility minimums not lower 
than 1-mile for AAC A-C aircraft. The demand for lower approach visibility minimums appears to be limited due 
to prevalence of VFR weather conditions in central Oregon. The existing approach capabilities, including the 
LPV approaches to Runways 16 and 34, appears adequate to meet current and future needs, although visibility 
minimums vary by procedure (1 to 1.75 miles). A review of the procedures will be completed to determine if runway 
lighting improvements have the ability to reduce visibility minimums to 1-mile for any straight-in procedures with 
higher visibility minimums. 

Runway 4/22
The existing and planned RDC for Runway 16/34 is B-II-5000. The current volume of instrument flight rules 
(IFR) air traffic at the Airport is relatively low, averaging 374 annual operations between 2010 and 2019. The 
two existing non-precision instrument (NPI) approaches to Runway 16/34 have visibility minimums not lower 
than 1-mile for AAC A-C aircraft. The demand for lower approach visibility minimums appears to be limited due 
to prevalence of VFR weather conditions in central Oregon. The existing approach capabilities, including the 
LPV approaches to Runways 16 and 34, appears adequate to meet current and future needs, although visibility 
minimums vary by procedure (1 to 1.75 miles). A review of the procedures will be completed to determine if runway 
lighting improvements have the ability to reduce visibility minimums to 1-mile for any straight-in procedures with 
higher visibility minimums.

APPROACH AND DEPARTURE REFERENCE CODE
The Approach and Departure Reference Codes (APRC and DPRC, respectively) represent the current operational 
capabilities of each specific runway end and adjacent taxiways. The APRC uses the performance characteristics 
of the design aircraft (approach speed and wingspan/tail height) and the approach visibility minimums (expressed 
in RVR values) and runway-to-taxiway separation on the airfield to define specific standards. The DPRC uses only 
the physical characteristics of the design aircraft and runway-to-taxiway separation. For more detailed information 
on determining APRC and DPRC see FAA AC 150/5300-13A, Airport Design.

Runway 16/34
The existing and planned APRC for Runway 16/34 is B/II/5000. The existing and planned DPRC for Runway 16/34 
is B/II. These dimensional standards are consistent with RDC B-II runways and the designated critical aircraft. It 
is noted that the existing runway-parallel taxiway separation (680 feet), actually exceeds the APRC standard D/
VI/1600 and the DPRC standard D/IV. This additional runway-taxiway separation is significant in the ability to 
accommodate larger transport category aircraft on the runway. 
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FIGURE 4-1: TAXIWAY DESIGN GROUP COMPONENTS

Source: Century West Engineering

Runway 4/22
The existing and planned APRC for Runway 4/22 is A/I/(S)/VIS. The existing and planned DPRC for Runway 4/22 
is A/I/(S). These dimensional standards are the default values for small runways without a parallel taxiway.

TAXIWAY DESIGN GROUP
Taxiway Design Group (TDG), see Figure 4-1, is based on the dimensions of the aircraft landing gear, including 
distance from the cockpit to the main gear (CMG) and main gear width (MGW). These dimensions affect an 
aircraft’s ability to safely maneuver around the airport taxiways and dictate pavement fillet design. Taxiways and 
taxilanes can be constructed to different TDGs based on the expected use of that taxiway/taxilane by aircraft type. 
The major taxiways at the Airport are designed based on ADG II aircraft, which is represented by TDG 2. 

As noted earlier, the MD-87 air tanker aircraft (TDG 4) operating on Taxiway A may experience ground movement 
issues on some TDG 2 taxiway sections. This issue will be further explored in the airfield development 
alternatives, in the event that the Airport wants to consider improvements that exceed the requirements of the 
critical aircraft. 
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FAA DESIGN STANDARDS
FAA AC 150/5300-13A, Airport Design, serves as the 
primary reference in establishing the geometry of 
airfield facilities. The existing condition dimensions 
and design standards for each runway is summarized 
in Table 4-1 and 4-2. For comparison, the design 
standards that correspond to the ADG III air tanker 
aircraft operated on Runway 16/34 are also provided in 
Table 4-1.

TABLE 4-1: RUNWAY 16/34 AIRPORT DESIGN STANDARDS SUMMARY (DIMENSIONS IN FEET)

FAA STANDARD
RUNWAY 16/34

EXISTING CONDITIONS1

RUNWAY 16/34

ARC A/B-II NOT LOWER 

THAN 1-MILE OR VISUAL 

EXISTING/FUTURE 

STANDARD

RUNWAY 16/34

ARC C-III NOT LOWER 

THAN 1-MILE OR VISUAL

COMPARISON STANDARD2

Runway Length 5,089 See Runway Length Analysis Discussion
Runway Width 75 75 150
Runway Shoulder Width 10 10 25
Runway Safety Area

• Width
• Beyond RWY End
• Prior to Landing Threshold

150
300
300

150
200
200

500
1,000
600

Runway Obstacle Free Zone
• Width
• Beyond RWY End
• Prior to Landing Threshold

400
200
200

400
200
200

400
200
200

Object Free Area
• Width
• Beyond RWY End
• Prior to Landing Threshold

500
300
300

500
300
300

800
1,000
600

Runway Protection Zone Length RWY 16: 1,000
RWY 34: 1,000

RWY 16: 1,000
RWY 34: 1,000

RWY 16: 1,700
RWY 34: 1,700

Runway Protection Zone Inner Width RWY 16: 500
RWY 34: 500

RWY 16: 500
RWY 34: 500

RWY 16: 500
RWY 34: 500

Runway Protection Zone Outer Width RWY 16: 700
RWY 34: 700

RWY 16: 700
RWY 34: 700

RWY 16: 1,050
RWY 34: 1,050

Runway Centerline to:
Parallel Taxiway/Taxilane CL
Aircraft Hold Position
Aircraft Parking Area
18’ Building Restriction Line (BRL)5

6803
200
4754
773

240
200
2506
3067

400
250
5006
4938

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

Table 4-1 Notes:

1. As depicted on 2010 ALP.

2. C-III standards depicted for comparison, representing the most demanding aircraft operating on the runway that does not meet the FAA ‘regular use’ operations 

threshold. 

3. Runway centerline to east parallel taxiway (Taxiway A) centerline is 680 feet.

4. Distance between Runway 16/34 centerline and nearest aircraft parking positions (hardstands located along west side of Taxiway A; MD87/DC-6 and heavy-lift 

fire helicopter parking positions).

5. The existing 773-foot east BRL depicted on the 2010 ALP can accommodate up to 63-foot structures at the BRL without airspace surface penetration. Maximum 

allowable building heights determined by zoning. The east BRL corresponds to an ADG III taxiway object free area (TOFA) (186 feet wide), which requires a 93-

foot offset from taxiway centerline. 

6. This standard applies to runways or sides of runway without a parallel taxiway.

7. A 305.5-foot BRL is required for an 18-foot structure in areas adjacent to a standard ADG II parallel taxiway and taxiway OFA (65.5’ from Txy CL).

8. A 493-foot BRL is required for an 18-foot structure in areas adjacent to a standard ADG III parallel taxiway and taxiway OFA (93’ from Txy CL).

FAA DESIGN STANDARDS

Specific design standards and conditions applicable to 
Madras Municipal Airport facilities are presented in the 
following sections of this chapter and the “FAA Design 
Standards” text boxes. For additional information 
reference appropriate sections within AC 150/5300-13A.
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TABLE 4-2: RUNWAY 4/22 AIRPORT DESIGN STANDARDS SUMMARY (DIMENSIONS IN FEET)

FAA STANDARD
RUNWAY 4/22

EXISTING CONDITIONS1

RUNWAY 4/22 ARC A/B-I (SMALL)

NOT LOWER THAN 1-MILE OR VISUAL 

EXISTING/FUTURE STANDARD

Runway Length 2,701 See Runway Length Analysis Discussion
Runway Width 50 60
Runway Shoulder Width 10 10
Runway Safety Area

• Width
• Beyond RWY End
• Prior to Landing Threshold

120
240
240

120
240
240

Runway Obstacle Free Zone
• Width
• Beyond RWY End
• Prior to Landing Threshold

250
200
200

250
200
200

Object Free Area
• Width
• Beyond RWY End
• Prior to Landing Threshold

250
240
240

250
240
240

Runway Protection Zone Length RWY 4: 1,000
RWY 22 : 1,000

RWY 4: 1,000
RWY 22: 1,000

Runway Protection Zone Inner Width RWY 4: 250
RWY22 : 250

RWY 4: 250
RWY 22: 250

Runway Protection Zone Outer Width RWY 4: 450
RWY 22: 450

RWY 4: 450
RWY 22: 450

Runway Centerline to:
Parallel Taxiway/Taxilane CL
Aircraft Hold Position
Aircraft Parking Area
18’ Building Restriction Line (BRL)

N/A2
2203

2,2504
2515

150
125
1256
251

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

Table 4-1 Notes:

1. As depicted on 2010 ALP.

2. No parallel taxiway on Runway 4/22.

3. Distance from Runway 4/22 centerline to aircraft hold line on North Access Taxiway (@ Rwy 22 end)

4. Distance from Runway 4/22 centerline to nearest aircraft parking positions (north hardstand located on west side of Taxiway A).

5. The existing 251-foot BRL depicted on the 2010 ALP can accommodate up to 18-foot structures at the BRL without airspace surface penetration. 

6. This standard applies to runways or sides of runway without a parallel taxiway.

7. 251-foot BRL is required for an 18-foot structure without airspace surface penetration. DRAFT
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Airport Facilities Analysis 
Based on the updated inventory of facilities presented in Chapter 2, existing airfield facilities were evaluated for 
conformance with applicable FAA standards. Figure 4-2 and 4-3 depict a small number of conformance issues 
identified for the existing configurations of runways, taxiways and apron/taxilanes at Madras Municipal Airport:
• The north access taxiway that extends beyond the end of Runway 16 is defined as an aligned taxiway (aligned 

with the extended runway centerline), which is not a recommended design by FAA. The taxiway connects the 
ends of Runway 16 and Runway 22. The 2010 ALP depicts elimination of the taxiway as part of the replacement 
and relocation of Runway 4/22. The taxiway configuration will be reviewed in the airfield development 
alternatives, and modified as needed based on the preferred alternative.

• The taxiway that accesses the middle of the turf operating area is directly aligned with Taxiway A2, which 
creates a crossing in the middle one-third of Runway 16/34. FAA design guidance defines taxiway crossings in 
the middle one-third of a runway as a “high energy crossing,” which is not recommended. 

• The Runway Protection Zone (RPZ) for Runway 22 extends off airport an over a public road (NW Dogwood 
Lane). The FAA’s current RPZ policy identifies roads located in RPZs as incompatible land uses. 

• Some hangar taxilanes in the terminal area do not meet FAA standards for ADG I taxilane object free areas 
(TOFA) (39.5 feet from taxilane centerline to adjacent structure).

Additional information about these items will be provided in the relevant sections of the chapter.

It is noted that some ADG III standards have been historically protected for Runway 16/34 and Taxiway A, 
particularly for establishing development setbacks that are compatible with ADG III aircraft. These standards are 
depicted on the 2010 ALP.
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Airside Facility Requirements

1 FAR Part 77 is contained in Code of Federal Regulations (CFR), Title 14 – Aeronautics and Space, Chapter 1, Subchapter E, Part 77.

FAR PART 77 AIRSPACE 
U.S. airport airspace is defined by Federal Aviation Regulations (FAR) Part 77 – Safe, Efficient Use, and Preservation 
of the Navigable Airspace1. FAR Part 77 defines airport imaginary surfaces that are established to protect the 
airspace immediately surrounding a runway. The airspace surfaces and ground areas surrounding a runway should 
be free of obstructions (i.e., structures, parked aircraft, trees, etc.) to the maximum extent possible to provide a safe 
aircraft operating environment. A generic FAR Part 77 diagram illustrating each type of airspace surface is provided 
in Figure 4-4. Note: some of the depicted surfaces (e.g., 50,000-foot precision instrument approach surface) do not 
apply to Runway 16/34 or 4/22.

FIGURE 4-4: FAR PART 77 AIRSPACE 

Source: Century West Engineering, Airspace Plan; FAR Part 77

Note: Precision approach airspace is provided for reference and is not applicable to Runway 16/34 or 4/22 at S33.
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The definition of FAR Part 77 surfaces at an airport reflects a variety of factors, but a primary defining factor is 
runway category (visual, non-precision instrument, or precision instrument). Runway 16/34 is designated as a 
non-precision instrument (NPI) runway, with straight-in NPI procedures to both runway ends. Runway 4/22 is 
designated as a visual runway and it does not support instrument procedures. The turf alternate landing area is 
not a designated runway and resides within the airspace defined for Runway 16/34. The applicable FAR Part 77 
surfaces for Madras Municipal Airport are summarized in Table 4-3.

The composition of air traffic on Runway 16/34 supports protecting the runway by using design and airspace 
planning standards for “large” aircraft; the standards defined for “small” aircraft are appropriate for Runway 4/22. 

The development of a designated helicopter operating area at Madras Municipal Airport has been identified as a 
potential facility improvement to be evaluated in the master plan. Currently, all helicopter operations at the Airport 
are associated with one of the existing runways. Table 4-4 summarizes the FAR Part 77 surfaces defined for 
heliports: primary surface, approach surface, and transitional surface. This information is for reference only since 
the Airport does not currently have an existing or planned helicopter landing area. 

TABLE 4-3: FAR PART 77 AIRSPACE SUMMARY (S33)

Runway 16/34 Runway 4/22

PART 77 RUNWAY DESIGNATION
LARGER THAN UTILITY

NON-PRECISION INSTRUMENT (NPI)

UTILITY

VISUAL (VIS) 

Width of Primary Surface 500 feet 250 feet
Approach Surface Length 10,000 feet 5,000 feet
Approach Surface Width (Outer End) 3,500 feet 1,250 feet
Approach Surface Slope 34:1 20:1
Transitional Surface 7:1 Slope to 150 feet above runway Same
Horizontal Surface Elevation 150 feet above airport elevation Same
Horizontal Surface Radius 10,000 feet 5,0001
Conical Surface 20:1 for 4,000 feet Same
Source: Code of Federal Regulations (CFR), Title 14, Subpart E, Part 77 

1. For airports with both utility and larger than utility runways, the runway horizontal surface dimensions are combined, and the more demanding surface takes 

precedence. 

TABLE 4-4: FAR PART 77 AIRSPACE SUMMARY (GENERIC HELIPORT)¹

PART 77 RUNWAY DESIGNATION
LARGER THAN UTILITY

NON-PRECISION INSTRUMENT (NPI)

Width of Primary Surface Coincides with Designated Takeoff and Landing Area Size and Shape

Approach Surface Length 4,000 feet
Approach Surface Width (Outer End) 500 feet
Approach Surface Slope 8:1
Transitional Surface 2:1 Slope for 250 feet, measured from centerline of approach and primary 

surfaces
Source: Code of Federal Regulations (CFR), Title 14, Subpart E, Part 77.29

1. Heliport is defined as a designated takeoff and landing area for helicopters. 
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AIRSPACE SURFACES AND OBSTRUCTIONS
This section provides descriptions of airspace surfaces for Runway 16/34 and 4/22. The evaluation provided in this 
section notes obstructions or other items identified on the 2010 Airspace Plan. The 2010 drawing identified six (6) 
obstructions that were recommended to be removed or lighted. The obstruction status of all FAR Part 77 surfaces 
will be verified with new AGIS obstruction survey data.

Updated AGIS obstruction survey data was acquired from a fall 2019 mapping flight as part of the master plan. The 
AGIS data has been accepted by FAA and is currently being incorporated into the updated FAR Part 77 Airspace 
Plan, and related drawings. This section will be updated, as needed, to reflect the AGIS obstruction analysis, prior 
to submitting the draft final airport master plan report to FAA. The updated ALP drawing set will serve as the 
primary reference for any future obstacle removal projects to be identified in the Airport Capital Improvement Plan 
(ACIP).

The future airspace surfaces depicted on the 2010 Airspace Drawing reflect two recommended runway changes 
that have not yet occurred:

Runway 16/34: Ultimate runway length 5,870 feet, which reflects a 781-foot extension at the south end 
(Runway 34). No change to the Larger than Utility-NPI designation.

Runway 4/22: The existing runway is closed and a new Runway 5/23 (3,000’ x 60’) is constructed near the 
north end of Runway 16/34, maintaining the Utility-Visual designation currently applied to Runway 4/22.

The updated alternatives evaluation will determine if the previous master plan recommendations are maintained, 
modified, or eliminated. 

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

Runway 16 and 34
No obstructions are identified on the 2010 Airspace Plan to either approach surface.

Runway 4 and 22 
The 2010 Airspace Plan identifies one obstruction to the Runway 22 approach surface: a vehicle (assumed 15 foot 
height per FAR Part 77 standard for public roadway) traveling on Dogwood Lane. The estimated penetration of 
14 feet (located 360 feet from runway end) will be verified with AGIS survey data. The recommended disposition 
for the obstruction on the 2010 ALP was to utilize an obstacle clearance surface (OCS) to mitigate the obstruction 
until the runway is closed and replaced with the future Runway 5/23. No obstructions to the Runway 4 approach 
surface were identified. The previously-recommended ultimate configuration of Runway 4/22 will be reviewed in 
the evaluation of airside development alternatives. 

Primary Surface
The Primary Surface is a rectangular plane longitudinally centered on the runway (at centerline elevation) 
extending 200 feet beyond each runway end. The width of the primary surface depends on runway category, 
approach capability, and approach visibility minimums. The primary surface should be free of any penetrations, 
except items with locations fixed-by-function (i.e., approach lighting, runway or taxiway edge lights, etc.). The outer 
ends of the primary surface connect to the inner portion of the runway approach surfaces.

Runway 16/34
Three minor penetrations (< 2’) are identified on the 2010 Airspace Plan. The obstructions were identified as “3’x 
3’x3’ concrete blocks” near the Runway 34 end, with a recommendation to remove.

Runway 16/34 
No obstructions are identified on the 2010 Airspace Plan.
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Transitional Surface
The Transitional Surface is located along the lateral edges of the primary surface for each runway and is 
represented by a plane rising perpendicularly to the runway centerline at a slope of 7 to 1. The transitional 
surfaces extend outward and upward to an elevation 150 feet above the airport elevation. The outer edges of the 
transitional surface connect with the horizontal surface. The transitional surface should be free of obstructions 
(i.e., parked aircraft, structures, trees, terrain, etc.).

Runway 16/34
One obstruction (windsock: 20’) is identified on the 2010 Airspace Plan. The obstruction is located on the east 
side of the runway, approximately 275 feet from runway centerline, with a recommendation to “light.”

Wind socks are typically permitted in the vicinity of runways (outside of safety area and object free area) based 
on a “fixed-by-function” designation, which recognizes the practical use (visibility to pilots) of the visual aid. The 
FAA frangibility guidance states “NAVAID objects located within operational areas on the airport are generally 
mounted with frangible couplings, with the point of frangibility no higher than 3 inches (76 mm) above the ground 
on the mounting legs, which are designed to break away upon impact.”

Runway 4/22 
No obstructions are identified on the 2010 Airspace Plan.

Horizontal Surface
The Horizontal Surface is a flat plane located 150 feet above the airport elevation. The horizontal surface 
boundaries are defined by the radii constructed from each runway end (10,000 feet for Runway 16/34; 5,000 feet 
for Runway 4/22). The outer edges of the radii for each runway end are connected with tangent lines, which taken 
together define the horizontal surface. The 2010 Airspace Plan identified no areas of terrain penetration in the 
horizontal surface. 

One obstruction (water tower) was identified south of the Airport (114’ estimated surface penetration - obstruction 
light recommended). No areas of terrain penetration are identified in the horizontal surface.

Conical Surface
The Conical Surface is an outer band of airspace that encircles the horizontal surface. The conical surface begins 
at the outer edge of the horizontal surface and extends outward 4,000 feet and upward at a slope of 20:1. 

No obstructions are identified on the 2010 Airspace Plan. No areas of terrain penetration are identified in the 
conical surface.
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Airfield Pavement Strength and Condition

2 FAA Digital Chart Supplement (05NOV2020) 

Airfield pavements are considered to be the single most important asset on an airport. Monitoring and planning 
for future improvements to the strength and condition of airfield pavements is critical to satisfying existing and 
future aeronautical demand.

AIRFIELD PAVEMENT STRENGTH
Runway pavement strength ratings are often published for pilot use in the FAA Chart Supplement.2

Runway 16/34
The published pavement strength rating is:

• 75,000 pounds (single wheel landing gear)
• 120,000 pounds (dual wheel landing gear)
• 180,000 pounds (double dual wheel landing gear) 

Runway 4/22
The published pavement strength rating is:

• 16,000 pounds (single wheel landing gear)
The pavement strength of both runways appears to be adequate to accommodate the critical aircraft and larger 
aircraft. The pavement sections for major taxiways should correspond to the runways they serve. Small aircraft 
aprons and hangar taxilanes are typically designed to accommodate aircraft weighing 12,500 pounds or less. 

AIRFIELD PAVEMENT CONDITION
An updated Pavement Evaluation/Maintenance Management Program (PEP/PMP) inspection, performed by the 
Oregon Department of Aviation (ODA), was conducted in 2017. As noted in the Inventory chapter, Taxiway A and 
its connecting taxiways was reconstructed in 2019. This project renders previous ratings (existing and predicted) 
for those pavement sections obsolete. Newly constructed pavement areas are not included in the 2017 ratings.

Pavement upgrades completed since the 2017 inspection:

• Taxiway A and all four exit taxiways were reconstructed in 2019;
• The old Taxiway A3 (diagonal) was replaced with a new 90-degree taxiway;
• The south aircraft hold area was reconstructed in 2019 in conjunction with the parallel taxiway project; 
• The north aircraft pull out located just south of Taxiway A4 was eliminated as part of the parallel taxiway 

project and replaced with a new aircraft hold area; and 
• Runway 22 Aligned Taxiway (end connector) overlay. 

The reconstruction/construction of these pavements effectively reset their PCIs at 100 in 2019. 

Figure 4-4 depicts 2017 pavement condition and the predicted conditions for 2021 and 2026 based on the 2017 
inspection. A summary of pavement conditions on the Airfield provided in the 2017 pavement condition report 
states:

“Section PCIs [Pavement Condition Index] at Madras Municipal Airport range from a low of 0 (a PCR 
[Pavement Condition Rating] of “Failed”) to a high of 100 (a PCR of “Good”). The area-weighted average 
PCI for all airport pavements is 78, corresponding to an overall PCR of “Satisfactory.”
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 “The primary distresses observed during the inspection of asphalt concrete pavements were: 
weathering, longitudinal and transverse cracking, patching, block cracking, alligator cracking, joint 
reflection cracking, and oil spills. The primary distresses observed during the inspection of portland 
cement concrete pavements were: joint spalls, joint seal damage, scaling, corner spalls, linear cracks, 
shattered slabs and small patches.” 

An updated “existing” conditions figure that approximates the condition of pavements following the 2019 project 
is also provided in Figure 4-5 for reference. The 2019 pavement rehabilitation projects alter the baseline and 
predicted conditions presented in the 2017 PEP/PMP, including the area-weighted PCI for all airport pavements. 
These assessments will be updated in the next PEP/PMP for the Airport. 

A summary of the remaining projects listed in the 2017 PEP/PMP Five-Year Global Maintenance and Rehabilitation 
Plan (2018-2022) is provided in Table 4-5.

SUMMARY
It is expected that all runway, apron, taxiway, and taxilane pavements on the airfield will require rehabilitation 
or reconstruction during the current twenty-year planning period. A prioritized list of pavement rehabilitation or 
reconstruction projects will be provided in the updated capital improvement program. It is recommended that 
ongoing maintenance, including vegetation removal, crack filling, sealcoats, and joint repairs be conducted on a 
regular basis and consistent with the ODA PEP/PMP to maximize the longevity of airfield pavements through the 
planning period.

It is suggested that the PEP/PMP recommendation to reconstruct the existing PCC hardstand section of the south 
tiedown apron be reviewed prior to design. Based on the apron function and small aircraft use, replacing the 
PCC section with asphalt may provide a lower cost option. Reconstructing the PCC section in the main apron 
directly in front of the terminal/FBO, appears to be appropriate based on its function (large transient aircraft 
parking). The recommended overlay for Runway 4/22 should also be reviewed prior to design determine the 
extent of reconstruction required based on PCIs in the “poor” category. In general, some amount of repair and 
reconstruction may be expected in overlay projects when PCIs fall below 70 for AC pavements. 

18 existing PCC hardstands (circa 1943) located along the west side of the parallel taxiway (Taxiway A) are not 
included in the PMP/PEP pavement section database, nor are they depicted in airfield pavement section mapping. 
As a result, the condition of the hardstands has not been assessed and no future maintenance or rehabilitation 
needs are identified. The majority of the hardstands are in active use, accommodating year round large air tanker 
aircraft parking and heavy-lift helicopters during summer wildfire season. It is recommended that the Airport 
coordinate with ODA to update the PEP/PMP to include these pavement sections.

TABLE 4-5: 2017 PEP/PMP – S33 RECOMMENDED PAVEMENT PROJECTS (2018-2022)

Recommended Year Pavement Section Recommended Work

2018 Runway 4/22 2” AC Overlay
2018 Central Hangar Area Taxilanes Slurry Seal
2018 Central Hangar Area Taxilanes (eastern-most 

T-hangar taxilane)
Reconstruct - 4” AC over 6”
Aggregate Base & 7.5”
Aggregate Subbase

2018 Main Apron (Terminal and Fuel Area) 2” AC Overlay
2018 Runway 16 Aligned Taxiway Slurry Seal 
2018 South Tiedown Apron & Main Aprons 

(2 PCC Sections)
Reconstruct - 10” PCC over 11” Aggregate 
Subbase

2020 South GA Tiedown Apron (AC Section) Slurry Seal
2021 Runway 16/34 Fog Seal
2021/2022 Apron & Taxilanes - Erickson Tanker Hangar Fog Seal
PCC = Portland Cement Concrete; AC = Asphaltic Concrete (Asphalt) 
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FIGURE 4-5: PAVEMENT CONDITIONS
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Predicted Condition in 2022

(does not reflect 2019 projects)

Predicted Condition in 2027

(does not reflect 2019 projects)

FIGURE 4-5: PAVEMENT CONDITIONS (CONT.)

DRAFT



PAGE 4-19EXPLORE SOLUTIONS   |   FACILITY REQUIREMENTS AND GOALS  

MADRAS MUNICIPAL AIRPORT  I AIRPORT MASTER PLAN

Airfield Facilities 
RUNWAYS
The runways were analyzed relative to orientation, length and width, and conformance to FAA design standards. 
Runway 16/34 is designated as the “primary” runway. Runway 4/22 is designated as either a “crosswind” or 
“secondary” runway, depending on the wind coverage of the primary runway. By FAA definition, the crosswind 
runway designation only applies when primary runway wind coverage is below 95 percent.

Runway Orientation and Crosswind Coverage
The preferred orientation of runways is a function of wind velocity, combined with the ability of aircraft to operate 
under given conditions. FAA has defined the maximum allowable direct crosswind (90-degrees) for small aircraft 
as 10.5 knots (12 mph) and 13 knots (15 mph) for larger general aviation aircraft. The FAA recommends that primary 
runways accommodate at least 95 percent of wind conditions. When this level of wind coverage is not provided, 
the FAA recommends consideration of a crosswind runway.

The 2010 Madras Municipal Airport ALP drawing includes a wind rose that was developed with 12 months 
of onsite wind data acquired during airfield construction (1943-1944). The wind rose indicates 93.5 percent 
crosswind coverage for Runway 16/34 at 12 miles per hour (10.5 knots). The wind rose suggests that the primary 
runway alone is not capable of meeting the FAA wind coverage standard for small aircraft. However, the FAA 
currently requires at least ten years of documented wind data when developing a wind rose for ALP purposes. 
The one year of 1943-44 wind data does not meet FAA requirements. 

The Airport’s automated weather observation system (AWOS) has no record of uploaded wind data to the 
National Climatic Data Center (NCDC) database for use in building a new wind rose. In cases where the required 
data are not available onsite, the FAA requires use of wind data from the nearest available airport(s). Redmond 
Airport/Roberts Field (RDM), located 25 nautical miles south, is the nearest airport with sufficient wind data. 

Based on these factors, new wind roses for the Airport were developed using RDM data. The wind roses support 
current runway evaluations, and will be added to the Airport Layout Plan (ALP). It is recommended that the data 
upload for the onsite weather observation system at the Airport be established for collection and tabulation of 
wind data. As the data are acquired, updated wind roses based on local conditions can be developed initially as a 
test of RDM data validity, and eventually provide the full 10 years of data required by FAA. 

RDM Wind Data
10 years of RDM wind data were acquired and analyzed for Runway 16/34 and Runway 4/22 wind coverage for All-
Weather, VFR, and IFR conditions. The all-weather wind rose presented in Figure 4-6 depicts wind coverage for 
the runways at Madras Municipal Airport based on RDM data. The Runway 16/34 wind coverage for large aircraft 
is 96.97 percent (@13 knots), which exceeds the FAA’s 95 percent threshold. However, the coverage for small 
aircraft is 94.48 percent (@10.5 knots), which is below the threshold.

The data indicate that Runway 16/34 alone does not accommodate at least 95 percent of all weather wind 
conditions for small general aviation aircraft. The coverage for small aircraft in VFR conditions, the common 
condition when the runway is used, is .36 percentage points lower (94.12%). Based on available wind coverage 
data, Runway 4/22 should be designated as a crosswind runway, eligible for FAA funding.DRAFT
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FIGURE 4-6: ALL WEATHER WIND ROSE 
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RUNWAY LENGTH 
Runway length requirements are based primarily on airport elevation, mean maximum temperature of the hottest 
month, runway gradient, and the aircraft expected to use the runway. For general aviation airports, the FAA 
recommends using a “family of design aircraft” approach for defining runway length requirements. FAA AC 
150/5325-4B, Runway Length Requirements for Airport Design, provides the length analysis requirements for 
different segments of large and small aircraft fleets.

2010 Airport Master Plan 
The runway length analysis for Runway 16/34 was based on the requirements of large aircraft, consistent with the 
ARC B-II business class turboprop and business jet, identified as the current and future critical aircraft. FAA data 
charts indicated that a runway length of 5,290 feet was needed at the Airport to accommodate 75 percent of the 
large fleet at a 60 percent useful load. 

The 2010 ALP depicted future 201-foot and 580- foot extensions at the south end of Runway 16/34. The first 
extension corresponded to the critical aircraft needs described above; the second extension represented 
a long-term development reserve for a 5,870-foot runway length that corresponded to the requirements of 
airplanes weighing more than 60,000 pounds. The longer runway length reflected the expectation that large 
aircraft operations would increase in the future. This was attributed in part to the construction of the new large 
hangar and the planned relocation of Butler Aircraft Services operations to the Airport. Since this activity was not 
established at the time, forecasting future demand in an entirely new activity segment at the Airport was difficult. 

Updated Assessment of Runway Length Requirements
The largest aircraft currently generating at least 500 annual operations at the Airport is a locally-based aerial 
applicator aircraft (Thrush S2R). This aircraft is included in ADG II (wingspan 60’) and Approach Category A (ARC 
A-II). The aircraft has a maximum takeoff weight of about 8,000 pounds, which places it in the small airplane 
category. It is noted that the runway length requirements of this aircraft are generally less than a typical ADG I 
multi-engine aircraft, such as a Beechcraft Baron. Despite its ADG II designation, this aircraft does not represent 
the most demanding runway length requirements for aircraft operating at the Airport. 

The number of ADG I and II multi-engine aircraft operations at the Airport in 2019 exceeded 5,700, including 
locally-based and transient aircraft (see Chapter 3, Table 3-12). The Airport accommodates a significant volume 
of transient VFR flight training generated by flight training operators located in Central Oregon. Although the 
majority of this activity is generated by Approach Category A aircraft, the overall volume of Approach Category B 
and above operations at the Airport in 2019 was 526 (civilian only), plus 40 additional military operations. 

• The current volume of ADG I and II activity at the Airport is consistent with the runway length requirements for 
100 Percent of Small Airplanes with Fewer Than 10 Seats, defined by FAA. For Runway 16/34, this corresponds 
to a length of 4,550 feet. For reference, the next increment in aircraft demand (100 Percent of Small Airplanes 
Having 10 or More Seats) corresponds to a length of 4,680 feet. The current runway length (5,089 feet) 
exceeds the defined requirements for both segments of this group of aircraft. 

The factors described above support a hybrid critical aircraft that results in ARC B-II for Runway 16/34. This is 
based on the independent totals of 500+ ADG II operations and 500+ Approach Category B operations. However, 
any future extension of Runway 16/34 beyond its current 5,089-foot length will require an increase in activity for 
the more demanding aircraft capable of meeting FAA eligibility criteria for funding. Alternatively, future runway 
extensions may be pursued without FAA funding. 

Runway Length Reserves
The runway length requirements for small and medium size business jets operated at the Airport are represented 
by the 75 percent of the large fleet at a 60 percent useful load grouping, defined by FAA. For Runway 16/34, this 
corresponds to a length of 5,260 feet. 

• Although forecast activity for this segment is projected to remain below the FAA’s 500 annual operations 
threshold for critical aircraft in the current twenty-year planning period, there are several factors that could 
contribute to higher-than-forecast activity. This may include the addition of tenants operating business jets or 
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increased transient business jet activity associated with local economic growth, particularly in the commercial 
and industrial sectors. For these reasons, it is recommended that a 171-foot runway extension reserve be 
maintained for Runway 16/34 to provide a reserve length of 5,260 feet to accommodate 75 percent of the 
large airplane (business jet) fleet

Current Erickson Aero Tanker MD87 and DC-7 operations on Runway 16/34 are constrained by the current 5,089-
foot runway length. Although the forecast activity for this segment is projected to remain below the FAA’s 500 
annual operations threshold in the current twenty-year planning period, the existing use is significant, and is 
expected to increase. Erickson Aero Tanker staff indicate that a runway length of 6,000 feet would be adequate 
to satisfy the balanced field lengths for their DC-7 (B-IV) and MD87 (C-III) aircraft under most common operating 
and payload conditions. As noted earlier in this chapter, the ability to support continued air tanker operations at 
Madras Municipal Airport is considered a key factor in supporting federal wildfire response capabilities. While the 
activity may not meet the activity-based criteria for FAA Airport Improvement Program (AIP) funding, the essential 
nature of the aeronautical activity and the economic value it represents in life, property and natural resource 
protection suggests that related improvements should be considered a high priority. 

• For these reasons, it is recommended that an ultimate runway length (reserve) of 6,000 feet be maintained 
for Runway 16/34. The “C-III” reserve length is 911 feet greater than the current runway length and 740 feet 
greater than the reserve recommended for the 75 percent of the large airplane (business jet) fleet. 

FAA funding is not assumed for any improvements beyond the requirements of critical aircraft.

Figure 4-7 depicts the range of runway length requirements described above, in addition to the specific 
requirements of a typical B-II multi-engine turboprop (King Air 350), relative to the existing 5,089-foot length of 
Runway 16/34. FAA and aircraft manufacturer runway length tables and graphs cited in the figure are provided in 
Appendix _ for reference. 

ARC: A/B-I (small)

Runway Length Threshold: Small Airplanes <10 Seats

Recommended Runway Length: 4,550’

ARC: A/B-I (small)

Runway Length Threshold: Small Airplanes ≥10 Seats

Recommended Runway Length: 4,680’

ARC: B-II

Runway Length Threshold: Large Airplanes 12,501-60,000# 75% Fleet/ 60% UL

Recommended Runway Length: 5,260’

ARC: B-II

Runway Length Threshold: Business Class Turboprop >12,500# (aircraft specific)

Recommended Runway Length: 5,748’

ARC: C-III

Runway Length Threshold: Air Tanker Operator Defined Rwy Requirement at S33

Recommended Runway Length: 6,000’

Referenced Runway Lengths
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Airport Design Standards 
Runway 16/34 conforms to dimensions and standards consistent with ARC A/B-II; Runway 4/22 is consistent with 
ARC A/B-I. Design standards are described in the following text boxes and sections.

FAA DESIGN STANDARDS

Runway Safety Area (RSA)
Rwy 16/34 
Standards: B-II standard is 150’ wide or 75’ each side of runway centerline and 300’ beyond runway ends. Additional 
gradient and surface compaction standards apply.
Condition: The RSA for Runway 16/34 appears to meet all FAA standards.

Rwy 4/22 
Standards: A-I (Small Aircraft) standard is 120’ wide or 60’ each side of runway centerline and 240’ beyond runway ends. 
Additional gradient and surface compaction standards apply.
Condition: The RSA for Runway 4/22 appears to meet all FAA standards.

Runway Object Free Area (OFA)
Rwy 16/34 
Standards: B-II standard is 500’ wide or 250’ each side of runway centerline and 300’ beyond runway ends. Additional 
gradient standards apply.
Condition: The OFA for Runway 16/34 appears to meet all FAA standards.

Rwy 4/22 
Standards: A-I (Small Aircraft) standard is 250’ wide or 125’ each side of runway centerline and 240’ beyond runway ends. 
Additional gradient standards apply.
Condition: The OFA for Runway 4/22 appears to meet all FAA standards.

Runway Obstacle Free Zone (OFZ)
Rwy 16/34 
Standards: B-II standard is 400’ wide or 200’ each side of runway centerline and 200’ beyond runway ends.
Condition: The OFZ for Runway 16/34 appears to meet all FAA standards.

Rwy 4/22 
Standards: A-I (Small Aircraft) standard is 250’ wide or 125’ each side of runway centerline and 200’ beyond runway ends.
Condition: The OFZ for Runway 4/22 appears to meet all FAA standards. 

FAA DESIGN STANDARDS

Runway Width/Shoulders
Rwy 16/34
Standards: B-II standard runway width for runways with not lower than 1-mile visibility is 75’. The standard is 10’ for shoulders.
Condition: Existing Runway 16/34 width is 75’ which meets standards. The 10’ gravel shoulders meet standards.

Rwy 4/22
Standards: A-I (Small Aircraft) standard runway width for runways with visual or not lower than 1-mile visibility is 60’. The 
standard is 10’ for shoulders.
Condition: Existing Runway 4/22 width is 50’, which is 10 feet less than standards. The runway does not have defined 
shoulders, although it is located within the 0riginal 150-foot wide paved runway footprint. Original pavement may have been 
removed or overtopped with gravel.

Alternative Grass Landing Area (AGLA) 
The 5,000’ x 75’ AGLA located on the west side of Runway 16/34 is not charted as a runway and pilots use at their own risk. 
The runway width standard does not apply.
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Runway Heading
A review of magnetic variation (MAGVAR) data indicates that Runway 16/34 will require a change in runway 
heading as early as 2022 due to the ongoing (annual rate of change) in magnetic variation. The new runway 
designation will be 17/35. Runway 4/22 is unaffected. 

The MAGVAR change for Runway 16/34 will require new runway end markings, changes in airfield signage, 
and updates to all published instrument procedures. FAA Form 7480-1 Notice for Construction, Alteration and 
Deactivation of Airports is submitted to the FAA Seattle ADO to initiate FAA review of proposed changes. The 
timing of these changes need to be coordinated well in advance with FAA to avoid any potential interruption/
cancellation of designated “Runway 16” or “Runway 34” instrument procedures. 

Runway Protection Zones (RPZ)
In October 2012, the FAA released interim guidance regarding RPZs and incompatible land uses, including a 
focus on roads. This guidance directs airport sponsors to evaluate any planned changes to existing RPZs that 
introduce or increase the presence of roads in RPZs. Existing roads within RPZs are also to be evaluated during 
master planning to determine if feasible alternatives exist for realignment of a road outside RPZs or for changes 
to the RPZs themselves. The FAA Seattle Airports District Office has subsequently indicated that the primary 
focus of this policy is related to proposed changes to RPZs—as the result of a change to a runway end/RPZ 
location, approach visibility minimums, or the built items located in an RPZ. Any proposed changes in the length 
or configuration of the runway that changes the location of existing RPZs evaluated in this study are subject to 
review by FAA headquarters in Washington D.C.

The Runway 22 RPZ extends over Dogwood Lane and beyond airport property. The 2010 ALP depicts the runway 
being closed and replaced south of its current location. The previously recommended runway configuration will 
be reviewed in the airside alternatives analysis; an evaluation of RPZ options should also be considered in the 
event that the existing runway location is maintained. 

TAXIWAY/TAXILANE NETWORK
Taxiways
The major taxiways on the airfield (Taxiway A and the four exit taxiways (A1-A4)) are designed based on ARC A/B-
II and TDG 2 standards. The north access taxiway that extends from the end of Runway 16 to the end of Runway 
22 is designed based on ARC A/B-II and TDG 2 standards based on its current dimensions. The taxiways meet or 
exceed applicable dimensional standards.

FAA DESIGN STANDARDS

Runway Protection Zone (RPZ)
RPZs should be owned by the Airport or under control by easement and should be clear of incompatible land uses such 
as roads and buildings. RPZs begin 200 feet beyond each runway end and often coincide with the geometry of the inner 
approach surface for the runway. The current and planned approach visibility levels for each runway are referenced below.

Rwy 16/34 
Standards: B-II RPZ dimensions are 500 x 400 x 1,000 feet (inner width, outer width, length) and comprise 13.770 acres. 
Approach visibility minimums of not than lower 1-mile are recommended for Runway 16 and 34, consistent with previous 
planning.

Condition: Both Runway 16 and 34 RPZs are located entirely on Airport property and are a free of incompatible land uses. 

Rwy 4/22 
Standards: A-I (Small) RPZ dimensions are 250 x 450 x 1,000 feet (inner width, outer width, length) and comprise 8.035 
acres. Visual approach visibility minimums are recommended for Runway 4 and 22, consistent with previous planning.

Condition: The Runway 22 RPZ extends beyond Airport property and has a public road (NW Dogwood Lane) within its 
boundaries. A review of existing RPZ easements will be conducted for both the county road and the adjacent privately-
owned property. The Runway 4 RPZ is located entirely on Airport property and is free of incompatible land uses. 
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The hard surfaced taxiway connection located on the west side of Runway 16/34 (in line with Taxiway A2) that 
provides access to the adjacent alternative grass landing area creates an aircraft crossing opportunity in the 
middle third of Runway 16/34. The FAA defines taxiway crossings in the middle third of a runway as a “high 
energy” crossing—to be avoided. Options for relocating the taxiway will be included in the airside alternatives 
evaluation. 

North Access Taxiway (Aligned Taxiway)
The north access taxiway that extends from the Runway 16 threshold to the Runway 22 threshold is defined as an 
aligned taxiway for both runway ends. 

FAA AC 150/5300-13A, Airport Design. Chapter 4, Section 416. Aligned taxiways prohibited outlines key 
elements of the FAA design guidance: 

An aligned taxiway is one whose centerline coincides with a runway centerline…This places a taxiing 
aircraft in direct line with aircraft landing or taking off. The resultant inability to use the runway while the 
taxiway is occupied, along with the possible loss of situational awareness by a pilot, preclude the design 
of these taxiways. Existing aligned taxiways should be removed as soon as practicable. Any abandoned 
pavement should preferably be removed, but at a minimum appropriately marked.”

The 2010 ALP depicts the north access taxiway being eliminated in conjunction with the closure/replacement of 
Runway 4/22. The airside alternatives analysis should consider potential options for reconfiguring the taxiway in 
the event Runway 4/22 remains in service, or until it is relocated. 

Taxiway Recommendations
• Based on the evaluation of existing taxiways and taxilanes, the following recommendations are presented:
• The existing and proposed (2010 ALP) configuration of the north access taxiway should be reviewed in the 

airside alternatives evaluation to eliminate the aligned taxiway and avoid other design complications;
• Converting Taxiways A1 and A4 to FAA-recommended 90-degree geometry should be reviewed in the airside 

alternatives evaluation; 
• Relocate the taxiway connection to the alternative grass landing area that is aligned with Taxiway A2 outside 

the middle 1/3 of Runway 16/34 to eliminate “high energy crossing.”
• Reconfiguration of terminal area hangar taxilanes should be reviewed in the landside alternatives evaluation to 

provide design conformance for ADG I object free areas (TOFA); and 
• Reserve Options: Upgrade Taxiway A1 and A4 fillets to TDG 4 standards to better accommodate large air 

tanker aircraft.

North Access (Aligned) Taxiway 

Source: Century West Engineering

Aligned Taxiway
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FAA DESIGN STANDARDS

Taxiway Safety Area (TSA)
Rwy 16/34 Taxiways
Standards: The ADG II standard is 79’ wide, or 39.5’ each side of taxiway centerline along the sides the taxiway. 
Additional gradient standards apply.

Condition: The existing TSA for Taxiway A and A1-A4 meets ADG II dimensional standards; grading and obstruction 
clearing standards to be verified with AGIS data.

Rwy 4/22 Taxiways
Standards: The ADG I standard is 49’ wide, or 24.5’ each side of taxiway centerline along the sides the taxiway. 
Additional gradient standards apply.

Condition: The existing TSA for the North Access Taxiway meets ADG I dimensional standards; grading and obstruction 
clearing standards to be verified with AGIS data.

Taxiway Object Free Area (TOFA)
Rwy 16/34 Taxiways
Standards: The ADG II standard is 131’ wide, or 65.5’ each side of taxiway centerline along the sides the taxiway. 
Additional gradient standards apply.

Condition: The existing TOFA for Taxiway A and A1-A4 meets ADG II dimensional standards; grading and obstruction 
clearing standards to be verified with AGIS data.

Rwy 4/22 Taxiways
Standards: The ADG I standard is 89’ wide, or 44.5’ each side of taxiway centerline along the sides the taxiway. 
Additional gradient standards apply.

Condition: The existing TOFA for the North Access Taxiway meets ADG I dimensional standards; grading and obstruction 
clearing standards to be verified with AGIS data.

Taxilane Object Free Area (TOFA) Standards: The ADG II standard is 115’ wide, or 57.5’ each side of taxilane centerline; 
ADG I standard is 79’ wide, or 39.5’ each side of taxilane centerline. The applicable design standard is determined by the 
size of aircraft to be accommodated on the taxilane.

Condition: Several existing hangar taxilanes located north of the fueling area do not meet FAA dimensional and 
obstruction clearance criteria to adjacent hangars. See recommendations later in this section for compliance with 
taxilane clearance.

FAA DESIGN STANDARDS

Runway – Parallel Taxiway/Taxilane Separation
Rwy 16/34
Standards: B-II standard is 240’ centerline-to-centerline separation between runway and parallel taxiway for visual 
runways and runways with visibility minimums not lower than 1-mile. 
Condition: Runway to parallel taxiway separation is 680 feet, which exceeds the defined standard for runway separation.

Rwy 4/22

Standards: A-I (Small) standard for visual runways is 150 centerline-to-centerline separation between runway and parallel 
taxiway.
Condition: No parallel taxiway. 
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Landside Facility Requirements

3 FAA AC 150/5300-13A, Appendix 5. General Aviation Aprons and Hangars

Landside facilities include aircraft parking apron(s), hangars, terminal, fixed base operator (FBO) facilities, and 
surface access and automobile parking.

Landside facility requirements were analyzed relative to existing hangar siting, apron and aircraft parking 
requirements, runway access, and FAA design standards. Future facility demand is estimated based on the 
updated aviation activity forecasts presented in Chapter 3.

AIRCRAFT PARKING APRON
The aircraft parking apron facility requirements were analyzed relative to existing FAA apron and aircraft parking 
requirements analysis provided in FAA AC 150/5300-13A, Airport Design. The parking requirements by aircraft 
type are summarized in Table 4-6 and described in the following sections. To quantify the based and transient 
aircraft parking needs, the forecast of based aircraft and peak day projections were used to determine the parking 
necessary to satisfy existing and future demand.

Based and Itinerant Aircraft Parking
The configuration of the main apron (drive through 
aircraft parking areas and tiedowns) is designed to 
meet the ADG II taxilane object free area (TOFA) 
clearing standard. The south small airplane tiedown 
apron is designed to meet ADG I clearing standard.

Although not specifically defined in current FAA general 
aviation apron design criteria, the FAA’s previous long- 
established planning standard of 300 square yards for 
each based aircraft and 360 square yards for transient 
aircraft was used to calculate apron space requirements 
for long-term planning purposes.

Space requirements for transient business aircraft, fire 
related helicopter parking, and large air tanker parking 
were estimated based on typical parking configurations 
used for existing aircraft. The evaluation of apron and 
taxilane configurations in the Airport Development Alternatives (Chapter 5) will reflect the aircraft using each 
facility, consistent with current FAA design guidance:

A5-2. General aviation apron. a. General. Aprons and associated taxilanes should be designed for the 
critical design aircraft and/or the combination of aircraft to be using the facility. Itinerant or transient 
aprons should be designed for easy access by the aircraft under power.3

Generic parking area for 10 tiedown positions 
Source: Delta Airport Consultants, Inc.

FAA DESIGN STANDARDS

Aircraft Parking Area
Rwy 16/34
Standards: B-II runway centerline to aircraft parking area standard is 125’. This dimension may be increased to account 
for parallel taxiway setbacks.

Condition: All aircraft parking areas adjacent to Runway 16/34 are beyond the standard parking separation requirement.

Rwy 4/22
Standards: A-I (Small Aircraft) runway centerline to aircraft parking area standard is 125’. This dimension may be 
increased to account for taxiway setbacks.

Condition: No aircraft parking is currently located adjacent to Runway 4/22.
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Historically the number of general aviation (GA) based aircraft parked on the apron full time has been low, about 
10 percent or less, with the majority of aircraft stored in hangars. The commercial tenants at the Airport use 
a combination of outside parking and hangars for their aircraft. For planning purposes, it is estimated that 10 
percent of future GA based aircraft will require apron full-time and 90 percent stored in hangars. Using this ratio, 
it is estimated the Airport will need to provide apron parking for approximately 3 to 6 based aircraft during the 20-
year planning period. Erickson aircraft hangar and parking needs are accommodated within their lease areas.

Transient GA aircraft parking needs were developed from the average peak day forecast data presented in 
Chapter 3 – Aviation Activity Forecasts. Transient parking requirements are estimated to be 15% of the itinerant 
operations of the average peak day of the peak month. Using this formula, it is estimated the Airport will need 
to provide parking for approximately 8 to 12 itinerant aircraft during the 20-year planning period. This projection 
reflects normal busy days, but does not include seasonal fire-related helicopters, which are accommodated 
separately from GA aircraft parking areas. The relatively low transient parking demand compared to annual aircraft 
operations, reflects the high percentage of flight training operations at the Airport. These aircraft do not typically 
require parking, aside from short term turnarounds and fueling. 

Based on the overall demand projections, the existing 18 small aircraft tiedowns appear to be adequate to meet 
small airplane parking needs through the current planning period. 

Business Aircraft Parking
The main apron has four drive-through parking 
positions that can accommodate four ADG I aircraft or 
two ADG II aircraft simultaneously. 

The standard parking area layout dimensions for ADG 
I aircraft provided in FAA AC 150/5300-13A, Airport 
Design, accommodate the Airport’s smaller fleet, as 
well as occasional business aircraft if the drive-through 
parking positions are occupied. The conceptual parking 
area dimensions required to provide adequate parking 
clearances for larger business aircraft is depicted in the 
diagram to the right.

Helicopter Parking
Transient helicopters, including medevac helicopters 
normally park on the main apron. The 2010 ALP depicts 
three future helicopter parking positions north of the 
main apron drive-through parking positions. A review 
of all helicopter parking options is recommended in 
the landside alternatives. Forecast demand for non-fire 
transient helicopter parking is projected to be 1 position 
during the current planning period. 

Fire Operations Staging/Helicopter Parking
Concrete hardstands located adjacent to the west 
side of Taxiway A (south end toward mid runway) 
accommodate large helicopter parking during 
seasonal fire operations. During extremely busy 
conditions, airport management may also close 
Runway 4/22 to accommodate additional helicopter 
parking and support equipment and staging.

As noted in the forecast chapter, fire-related helicopter 
activity at Madras Municipal Airport is expected to 
be maintained at current levels, with the potential for 
significant periodic spikes for the foreseeable future. Source: Google Maps

Typical parking layout for small AC tiedown 

positions marked for larger aircraft.

Note: The lighter lines depict the nested tiedown positions available for small aircraft 

Source: Delta Airport Consultants, Inc.
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During the 2020 peak fire season, the Airport accommodated as many as 17 helicopters in a single day, with an 
average of 10 helicopters accommodated daily over the 30-day peak response period.

Interest in developing a dedicated helicopter operations area has been identified as a primary development need 
in the airport master plan. The facility needs include aircraft parking and staging areas for ground support. The 
development of one or more dedicated helicopter landing pads should also be considered to separate heavy 
rotor aircraft from fixed wing aircraft with a separate traffic pattern. The primary siting criteria for a helicopter 
landing area is to locate at least 700 feet from an adjacent runway centerline to enable simultaneous operations in 
visual flight rules (VFR) conditions. Development options will be included in the alternatives evaluation. 

TABLE 4-6: APRON AND HANGAR FACILITY REQUIREMENTS SUMMARY

ITEM
BASE YEAR 

(2019)
2025 2030 2035 2040

Based Aircraft Forecast 86 100 105 111 117
Aircraft Parking Apron - Existing Aircraft Parking Type/Capacity
Existing Tiedown Apron1 23,205 sy
Existing Aircraft Fuel Apron1 990 sy
Large Aircraft Parking 4 Drive-Through 

Positions
Small & Large Aircraft Parking 18 Tiedowns
Transient Helicopter Parking2 0
Fire Helicopter Parking 
(Hardstands) 4

9 - (800 sy ea.)
7,200 sy

Air Tanker Parking 
(Hardstands) 5

9 - (800 sy ea.)
7,200 sy

Projected Needs (Gross Demand) 5, 6

Locally Based Tiedowns (@ 
300 SY each)

3 spaces / 
900 sy

5 spaces / 
1,500 sy

5 spaces / 
1,500 sy

6 spaces / 
1,800 sy

6 spaces / 
1,800 sy

Small Airplane Itinerant 
Tiedowns (@ 360 SY each)

8 spaces / 
2,880 sy

9 spaces /
3,240 sy

4 spaces / 
1,440 sy

4 spaces / 
1,440 sy

5 spaces / 
1,800 sy

Business Aircraft Parking 
Positions (@ 625 SY each)

2 spaces / 
1,250 sy

2 spaces / 
1,250 sy

2 spaces /
1,250 sy

2 spaces / 
1,250 sy

3 spaces / 
1,875 sy

Small Helicopter Parking 
Positions (@ 380 SY each)

1 space / 
380 sy

1 space / 
380 sy

1 space /
 380 sy

2 spaces /
760 sy

2 spaces / 
760 sy

Large Helicopter Parking 
Positions (@ 800 SY each)

10 spaces / 
8,000 sy

15 spaces / 
8,000 sy

15 spaces / 
8,000 sy

15 spaces / 
8,000 sy

15 spaces / 
8,000 sy

Air Tanker Parking Positions 
(@ 800 SY each)

9 spaces /
7,200 sy

10 spaces / 
8,000 sy

10 spaces / 
8,000 sy

12 spaces / 
9,600 sy

14 spaces / 
11,200 sy

Aircraft Fueling Apron 2 spaces / 
940 sy

2 spaces / 
940 sy

2 spaces / 
940 sy

2 spaces / 
940 sy

3 spaces / 
1,410 sy

Total 35 spaces / 
21,550 sy

44 spaces / 
23,310 sy

45 spaces / 
23,670 sy

50 spaces / 
26,310 sy

55 spaces / 
29,365 sy

Table continued on next page
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TABLE 4-6: APRON AND HANGAR FACILITY REQUIREMENTS SUMMARY (Cont.)

ITEM
BASE YEAR 

(2019)
2025 2030 2035 2040

Aircraft Hangars (Existing Facilities)
Existing Hangar Units / Aircraft 
Storage Capacity (52,000 SF)

50 Units7

Erickson Aero Tanker 
(25,600 SF)

Maintenance 
1 Aircraft 

(DC-7/MD-87) 
Erickson Collection 
(63,000 SF)

27+ Aircraft

Projected Needs (Net Increase in Demand) 8
(New) Erickson Collection 
Hangar Space Demand 
(estimated)
(@ 1,800 SF per space)9
(Cumulative twenty-year 
projected demand: 6 Units / 
10,800 SF)

1 Units / 
1,800 sf

1 Units /
1,800 sf

2 Units /
3,600 sf

2 Units /
3,600 sf

(New) Other Hangar Space 
Demand (@ 1,500 SF per 
space)9
(Cumulative twenty-year 
projected demand: 10 Units / 
15,000 SF) 10

2 Unit / 
3,000 sf

3 Units / 
4,500 sf

3 Unit / 
4,500 sf

2 Units / 
3,000 sf

Source: Century West Engineering

Table 4-1 Notes:

1. Combined area of main apron, south tiedown apron, and fueling apron pavement, as defined in ODA PEP/PMP Branch Condition report.

2. No designated small helicopter parking spaces; transient helicopter parking is accommodated within the existing apron.

3. 9 PCC hardstands located along west side of Taxiway A (south end to mid runway) used for seasonal fire helicopter operations (does not include 4 hardstands 

located immediately adjacent to Taxiway A2 and A3 due to TOFA penetration). 

4. 9 PCC hardstands located along west and east side of Taxiway A (north end) used for air tanker parking (does not include 3 hardstands located immediately in 

front of Erickson hangars).

5. Apron parking demand levels identified for each forecast year represents estimated gross (aggregate) demand.

6. Current and forecast demand includes seasonal fire-related helicopters (transient). 

7. 10 Existing hangars include 2 Erickson (approximately 88,600 SF aircraft storage) and 8 other hangars (approximately 52,000 SF aircraft storage) used for 

aircraft storage or commercial maintenance/operations. Non-Erickson hangars include 2 large Quonset hangars; 2 small/medium conventional hangars; and 4 

T-hangars (24 units). Total hangar area is estimated at 140,000 square feet, which currently accommodates 80+ aircraft.

8. Aircraft hangar demand levels identified for each forecast year represent forecast cumulative demand; assumed 95% of new (Non-Erickson Aero Tanker) based 

aircraft will be stored in hangars.

9. Hangar square footage approximated by type/size of aircraft and reflects existing hangar development patterns at S33.

10. 9 of the 14 projected net increase in based aircraft for 2025 are already stored on the Airport and will not require additional hangar space. DRAFT
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AIRCRAFT HANGARS
The Airport currently has 10 hangars (separate buildings) in active use, including 4 large conventional hangars, 4 
T-hangars (24 units), and 2 small/medium conventional hangars:

• The Erickson Collection hangar accommodates the majority of the air museum aircraft;
• The second large Erickson hangar is used for large air tanker maintenance;
• Two large Quonset hangars accommodate GA aircraft storage and maintenance activities; 
• The local aerial applicator conventional hangar located at the south end of the flight line is used for aircraft 

storage and maintenance; 
• One conventional hangar located in the central hangar area is used for aircraft storage; and 
• The four T-hangar buildings are used for aircraft storage. 

A former aerial applicator facility with three conventional hangars is located immediately north of the existing 
aerial applicator facility. The facility was decommissioned (fenced to limit access) and converted to non-
aeronautical uses more than 20 years ago, due to site contamination from former activities. It is understood that 
the City of Madras performed site remediation work sufficient to allow limited re-use of the site. 

Approximately 90 percent of the Airport’s based aircraft are stored in hangars, not including the fleet of large 
fixed wing air tankers that are parked on hardstands located near the Erickson maintenance hangar. 

As noted in the forecast chapter, the number of aircraft based at the Airport is projected to increase by 31 over the 
20-year planning period. 9 of these aircraft are already located at the Airport, but are not included in the FAA-
recognized based aircraft count due to inactive registrations or other issues. The 9 aircraft are expected to return 
to active status and are included in the 2025 forecast. These aircraft are currently accommodated in hangar or 
apron storage and should not be included in the calculation of new storage demand. As a result, the net increase 
in based aircraft requiring apron or hangar space during the planning period is 22. It is recommended that a 
100 percent development reserve be incorporated into the landside alternative evaluation. In effect, long term 
landside facility planning (forecast + reserve) for locally based aircraft is based on accommodating 44 aircraft.

The existing based aircraft at the Airport are nearly evenly split between Erickson and non-Erickson aircraft. 
Perhaps more importantly, the majority of the increase in based aircraft since the 2010 airport master plan is 
attributed to Erickson Aero Tanker and Erickson Collection aircraft. 

For planning purposes it is assumed that the forecast increase 22 based aircraft (and the assumed reserve) will 
be evenly divided between Erickson and non-Erickson aircraft. The current distribution of apron versus hangar 
storage will be maintained. It is assumed that 90% of the projected non-Erickson based aircraft will be stored in 
hangars with the remaining 10% parked on aprons. For Erickson aircraft, it is assumed that large fixed-wing air 
tankers will continue to require outside parking and the museum aircraft will require hangar space. 

It is recognized that the expansion potential for the Erickson Collection fleet is unique, and may greatly exceed 
the modest forecast presented here.   For this reason, it recommended that a development reserve comparable to 
the existing Erickson Collection hangar and apron be established adjacent to the existing facilities.  

Similarly, expansion of the Erickson Aero Tanker fleet is assumed, however the timing of fleet expansion is 
affected by a variety of external factors, including the potential transition to an all-turbine fleet when the DC-7 
aircraft reach the end of their useful life.   It is assumed that the current use of outside (hard stand) parking will 
continue in the future for large air tanker aircraft, although the potential for expanding large aircraft maintenance 
hangar space should be anticipated.   For planning purposes, these hangar development reserves should be 
capable of fully accommodating an MD-87 aircraft with hangar doors closed to allow maintenance in all weather 
conditions. 
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AIRFIELD INSTRUMENTATION, SIGNAGE, LIGHTING, AND MARKINGS
Runway & Taxiway Lighting
Runway 16/34 
The runway lighting systems are in good condition. Runway 16/34 is equipped with Medium Intensity Runway 
Lighting (MIRL), which consists of edge and runway threshold lights. Runway 34 is equipped with Runway End 
Identifier Lights (REIL) and a Visual Approach Slope Indicator (VASI). Runway 16 is not equipped with REIL or VASI. 

The Runway 16/34 lighting system and visual guidance indicator are expected to reach the end of their useful lives 
during the current planning period. Lighting systems are typically replaced every twenty years, although some 
systems remain reliable, serviceable, and fully functional for longer periods. For planning purposes, all lighting 
systems that will reach 20 years old in the current planning period will be included as replacements in the capital 
improvement program.

FAA airfield lighting guidance supports use of common technology between systems. It is assumed that 
replacement systems will use LED fixtures for consistency with the parallel taxiway lighting installed in 2019. The 
Taxiway A medium intensity taxiway lighting (MITL) system is expected to meet service requirements through the 
current planning period. 

It is recommended that existing runway lighting be maintained and updated accordingly based on function and 
operating reliability. A transition to LED lighting may also be considered in future projects. Adding MITL to Taxiway 
A, A1-A5 is optional.

Existing Incandescent Lighting Systems
• Rwy 16/34 MIRL, Threshold Lights 
• REIL (Rwy 34) 
• VASI (Rwy 34) 
• Lighted Wind Cone (cone illumination/obstruction light) 

Existing LED Lighting Systems (2019 installation)
• Taxiway A; A1-A4 MITL
• Guidance Signs (internal illumination)

Other Existing Incandescent Lighting Systems
• Airport Rotating Beacon

The installation of a Precision Approach Path Indicator (PAPI) and a REIL is recommended for Runway 16. For 
system consistency and simplified maintenance, a PAPI should replace of the Runway 34 VASI at the end of its 
useful life. 

Runway 4/22
Runway 4/22 is not lighted and no lighting improvements are recommended. 

Runway Markings
The runway markings at the Airport are consistent with FAA standards for color (white), configuration, and 
current approach type and are considered to be in good condition. Regular repainting is required, and is typically 
coordinated with sealcoat projects.

Runway 16/34
The existing non-precision instrument (NPI) markings are consistent with FAA requirements for straight-in non-
precision instrument (NPI) approaches. As noted earlier, the future change in runway heading/designation due to a 
change in magnetic variation will require replacing the existing ‘16’ and ‘34’ runway numbers with ‘17’ and 35.’
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Runway 4/22
The existing visual (Basic) markings are consistent with FAA requirements for visual approaches. The markings 
include threshold bars at both runway ends, runway numbers and centerline stripe. The markings are in fair 
condition, although the underlying pavement has significant surface cracking, which affects the marking 
condition. 

Taxiway Markings
The markings on Taxiway A and the exit taxiways (A1-
A4) were freshly painted and include centerline stripes 
and aircraft hold lines. Double stripes are used to 
define the interior edge for most sections of Taxiway A, 
its connecting taxilane fillets, and the adjacent aircraft 
hold areas. 

The markings on sections of the north access taxiway 
are faded and in poor condition, with the exception 
of the new centerline stripe on a section of aligned 
taxiway at the Runway 22 end that was recently 
rehabilitated (overlay). 

Several hangar and apron taxilane stripes were also 
repainted when the Taxiway A markings were installed. 
With the noted exception, the taxiway markings at 
the Airport are consistent with FAA standards for 
color (yellow) and configuration and are in excellent 
condition. It is recommended that all taxiway/taxilane 
markings be maintained consistent with the ODA 
Pavement Maintenance Program.

Airfi eld Signage
LED-equipped internally illuminated runway/taxiway 
hold position signs and taxiway location signs for 
Runway 16/34 and Taxiway A were installed in the 2019 
taxiway reconstruction project. The future change in runway heading/designation due to a change in magnetic 
variation will require replacing existing airfield sign panels that include runway numbers 16, 34, or 16-34, with 15, 
33, and 15-33.

Airfi eld Lighting 
The airfield lighting systems (airport beacon, and primary wind cone) meet standards for location, type, and color. 
It is recommended that existing airfield lighting be maintained and updated to LED fixtures in conjunction with 
other runway lighting improvements or at the end of their useful life.

Ga Terminal/Pilot Lounge
The existing general aviation terminal building provides restrooms, flight planning, and waiting areas for pilots; 
operations space for the fixed base operator (FBO); and public meeting room space. It is recommended that an 
area be defined and reserved for potential building expansion to address potential demand for additional space. 
Coordinating options for expansion of the terminal building and aircraft fuel storage/fuel truck parking will be an 
important part of the evaluation of terminal area facilities. 
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Surface Access And Vehicle Parking
Vehicle access to Madras Municipal Airport is provided from the U.S. Highway 26 connection at NW Cherry Lane 
that extends to NW Berg Drive. All existing landside development is accessed via NW Berg Drive. 

Potential surface access improvements include:

• Extending NW Berg Lane north to NW Dogwood Lane to provide improved connectivity for the north section of 
the Airport; 

• Roadway and vehicle parking improvements as new hangar developments are added in the east landside area; 
• Upgrading NW Demers Drive between NW Cherry Lane and NW Alder Street/NW Glass Drive to provide 

improved connectivity for the south and west sections of the Airport; and
• Surface access improvements to support future aeronautical and non-aeronautical development on the west 

side of the Airport.

Support Facilities Requirements
Support Facilities such as aircraft fueling, security/perimeter fencing, and utilities were also examined.

FUEL FACILITIES
The existing aviation fuel storage on the airport includes 
two 12,000-gallon aboveground tanks (1 - 100LL AVGAS, 
1 - Jet A) owned by the City of Madras and mobile fuel 
trucks owned by FBO. The fixed tank fuel dispensing 
system includes 24-hour credit card payment system.

Airport management indicates the addition of a second 
jet fuel tank is being considered to accommodate peak 
demands experienced during fire season. As described 
in the aviation activity forecast, managing fuel deliveries 
during fire season requires nearly full time effort to avoid 
exhausting supply during critical response operations. 
In 2020, the Airport accommodated 11 separate jet fuel 
deliveries totaling 74,151 gallons over 22-day period. 
Providing additional space to park the mobile fuel trucks 
clear of the aircraft apron is also being considered. 

The capacity of the 100LL AVGAS tank appears to be adequate for forecast demand during the current planning 
period. 

UTILITIES
The existing airport utilities as discussed in the Inventory Chapter appear to be adequate to support future 
development in the east landside development area of the Airport. It is recommended the existing utilities be 
maintained and extended, as required to accommodate new development during the planning period.

AIRPORT FIREFIGHTING 
The Airport has one Airport Rescue and Fire Fighting (ARFF) pump vehicle that is equipped with spray fire 
retardant (AFFF foam), dry chemical agent, and water. The ARFF vehicle is stored in a heated storage building 
located adjacent to the terminal building, on the south side of Berg Lane. The ARFF vehicle was acquired as 
surplus from a nearby commercial service airport that was updating its equipment. The ARFF vehicle is staffed (on 
demand) by City fire department crews. 

Source: Century West EngineeringDRAFT
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PERIMETER FENCING/GATES
Significant portions of the airport operations area is fenced with sections of 6-foot chain link fencing. Additional 
range fencing is used on the 2,000+ acre airport site. Several non-aeronautical tenant facilities on the Airport are 
fenced for security. The limits of the chain link fencing surrounding the aeronautical use sections of the Airport will 
be completed and additional fencing will be planned for any gaps in coverage. 

A review of existing vehicle gate locations providing access to landside development areas will also be 
completed. Additional electronic controlled gate locations will be identified, as needed, for both the existing and 
Planned Landside Development Areas To Control Public Access To The Airfield.

ON-AIRPORT LAND USE
As noted in the inventory chapter, Madras Municipal Airport is located entirely within the Madras city limits. The 
2,000+ acre airport site has large areas of undeveloped land capable of accommodating foreseeable demand 
for aeronautical and non-aeronautical uses. Existing City of Madras comprehensive plan and zoning designations 
for the Airport protect its critical aeronautical function while supporting development of airport-compatible non-
aeronautical development. See Chapter 2 for information on existing land use and zoning. 

FIGURE 4-7: LAND USE JURISDICTION
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OFF-AIRPORT LAND USE
The City of Madras has land use jurisdiction for the Airport itself and land areas directly southeast. Madras 
Municipal Code (MMC) Chapter 18.15.130 Airport overlay designation (AO) indicates that the zone boundaries are 
depicted on a 1986 airport approach and clear zone drawing. This drawing is now obsolete and it is recommended 
that the City review the overlay for consistency with the FAR Part 77 imaginary surfaces depicted on the current 
FAA-approved ALP (airspace plan) and its 2021 replacement, when completed. It is noted that the code includes 
language that requires notification of the City for construction or alterations, consistent with the requirements for 
FAA Form 7460-1, Notice of Proposed Construction or Alteration and FAR Part 77.

Large portions of the FAR Part 77 surfaces established for the Airport extend into unincorporated Jefferson 
County. Jefferson County Zoning Ordinance, Chapter 4 Supplementary Provisions, Section 418 Airport Protection, 
is intended to protect the airspace surfaces defined under FAR Part 77. 

The review of Jefferson County and City of Madras Airport Overlay Zoning provided in Chapter 2 did not identify 
any known off-airport land use compatibility issues. A review of existing avigation easements will be conducted 
to identify any existing or potential gaps in coverage/protection, in conjunction with the updates to the Airport 
Layout Plan and Exhibit “A” Property Plan drawings.

Summary
The significant investment in the main runway-taxiway system and other airfield facilities, combined with 
significant tenant facility investment made since the last master plan will allow the Airport to focus on other facility 
needs early in the current twenty-year planning period. 

Near-term pavement needs include reconstruction/rehabilitation (or replacement) of Runway 4/22 and 
reconstruction/rehabilitation of the main apron (FBO/Fuel Area) and central hangar area taxilanes.  Several of the 
hangar taxilanes will also require reconfiguration to meet FAA obstacle clearance standards (TOFA clearance to 
adjacent hangars or other objects).  The rehabilitation of Runway 16/34 is anticipated later in the planning period, 
which will represent a significant project need.   

Potential improvements to Runway 16/34 related to its large air tanker activity use may also present significant 
project need, despite current limitations on FAA funding eligibility.  These needs are outlined in the addendum at 
the end of this chapter.

The development of a new helicopter operating area is identified as a high priority facility need. The facility is 
intended to accommodate the Airport’s heavy seasonal wildfire helicopter activity and the potential addition of 
permanent helicopter maintenance aeronautical services.  The development of a designated helicopter landing 
area with adequate runway separation to allow simultaneous operations is intended to improve the current 
mixing of heavy-lift helicopters and other aircraft in the Airport’s traffic pattern by segregating the different flight 
activities.  The relocation of fire helicopter operations will also address current aircraft ground operational issues 
on Taxiway A and the adjacent hardstands during emergency fire operations. 

The updated forecasts of aviation activity anticipate modest growth in activity.  This results in moderate airside 
and landside facility demands beyond existing capabilities. The existing airfield facilities can accommodate the 
forecast increase in activity, with targeted facility improvements. For the most part, the need for new or expanded 
facilities, such as aircraft hangars, will be market driven. The non-conforming items noted within this chapter can 
be addressed systematically during the current planning period to improve overall safety for all users.

Preliminary airport development alternatives will be presented in Chapter 5 to evaluate different options capable 
of meeting forecast demand, in addition to identifying any development constraints that exist. The process of 
Planning Advisory Committee (PAC) review of the preliminary alternatives will allow the City of Madras to define 
and refine the preferred alternative for the master plan and develop a viable implementation strategy.

DRAFT



PAGE 4-37EXPLORE SOLUTIONS   |   FACILITY REQUIREMENTS AND GOALS  

MADRAS MUNICIPAL AIRPORT  I AIRPORT MASTER PLAN

Madras Facility Requirements Addendum
LARGE AIR TANKER ACTIVITY
Madras Municipal Airport accommodates transport-category air tanker aircraft operated by Erickson Aero Tanker 
and other transient operators. The current locally-based air tanker fleet includes 3 DC-7 multi-engine piston 
aircraft and 7 MD-87 jets. The MD-87s are included in ARC C-III and TDG 4. The older generation DC-7s are 
included in ARC B-IV and TDG 3. 

The runway length needs for the MD-87 aircraft were addressed in the runway length section of the chapter. 
Erickson Aero Tanker operations on the existing 5,089-foot Runway 16/34 are constrained. It is recognized that 
the operating profile for the heavily modified MD-87 aircraft may differ significantly from a standard passenger 
configuration, although it appears that the available runway length significantly limits operating weights for 
these aircraft during typical summer day temperatures. Erickson indicates that a length of 6,000 feet would 
allow normal operations for their aircraft on Runway 16/34, although any additional runway length would improve 
current operating conditions. 

Options for developing a 6,000-foot runway are presented in the alternatives chapter as development reserves. 
The extensions are identified as reserves since the current and forecast activity levels do not reach the FAA 
threshold of 500 annual operations to satisfy the critical aircraft designation. As a result, traditional FAA AIP 
funding may be unavailable to support these improvements. 

A generic ARC C-III runway and parallel taxiway configuration for Runway 16/34 is presented in the graphic below. 
The concept illustrates the ability to site a C-III runway and its associated design features including larger runway 
protection zones (RPZs) and runway safety area (RSA). A standard C-III 400-foot parallel taxiway separation is 
depicted to illustrate the landside redevelopment potential in the area occupied by the existing 680-foot runway-
parallel taxiway separation. The existing parallel taxiway separation also works with the C-III runway and it can be 
widened to meet the 50-foot width standard. The standard 150-foot C-III runway width is depicted. 
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The geometry of taxiway exits commonly used by the large air tanker aircraft have been identified as an 
operational constraint in managing turning movements. A concept for upgrading the Taxiway A1 connection at the 
Runway 34 end to TDG 4 standards is depicted in the graphic below. This improvement could be duplicated on 
Taxiway A4 at the Runway 16 end.
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TDG II

240'
300'
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