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FACILITY REQUIREMENTS 
INTRODUCTION 
This chapter of the Airport Master Plan analyzes the existing and anticipated future facility 

needs at the Portage Municipal Airport (C47) including airside facilities, general aviation (GA) 

facilities, landside elements, and support facilities.  

Airfield requirements are those necessary for the operation of aircraft. Landside requirements 

are those necessary to support airport, aircraft and passenger operations. Needs are based on 

a review of existing conditions, capacity levels, activity demand forecasts, and airport design 

standards using FAA guidance and industry standards. Existing deficiencies to FAA airport 

design standards are also identified.  

Potential solutions to address the facility needs through the planning period are discussed in 

this chapter. Specific alternatives that implement the recommendations are evaluated in the 

Alternatives Analysis chapter.     

PLANNING ACTIVITY LEVELS 
Several airport activity measures are used to help determine airport facility needs. Airport 

activity can be sensitive to industry changes, as well as national and local economic conditions. 

These result in difficulty in identifying a specific calendar year for the airport to reach demand 

levels associated with recommended improvements.  

Planning Activity Levels (PALs) identify demand thresholds for recommended facility 

improvements. If an activity level is approaching a PAL, then the airport should prepare to 

implement the improvements. Alternatively, activity levels that are not approaching a PAL can 

lead to deferred improvements. The demand forecasts developed in this study correspond an 

anticipated planning level calendar year to each PAL (2023 and 2038) from the official and 

unconstrained aviation forecasts. Table 4-1 identifies the PALs for this study. 

Table 4-1 

C47 Planning Activity Levels 

Metric PAL 1 PAL 2 PAL 3 PAL 4 

Forecast Type Official Official Unconstrained Unconstrained 

Estimated Year 2023 2038 2023 2038 

Annual Operations 3,826 4,255 9,740 10,955 

Based Aircraft 26 28 37 40 
Source: TKDA Analysis (2019) 
EMERGING TRENDS 

GA Activity 
As discussed in the previous chapter, total GA activity (hours flown) nationwide is forecast by 

FAA to increase 0.80% annually on average through the year 2038. Total number of airplanes in 

the GA fleet is expected to remain relatively constant, however, the turbine-powered (turboprop 
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and turbojet) aircraft fleet is forecast is forecast to grow 2.0% annually. Fixed-wing turbine 

aircraft hours flown are forecast to increase 2.4% annually, with 2.7% growth in turbojet aircraft 

alone. Rotorcraft and sport aircraft are also expected to grow at more than 2.0% annually. 

These trends indicate a strong demand for corporate aircraft activity making up for reduced 

piston aircraft use over time. 

NextGen 
The Next Generation Air Transportation System, or NextGen, is the FAA-led modernization of 

America’s air transportation system to make flying even safer and more efficient. New 

technologies are being implemented into the National Airspace System (NAS) to support 

NextGen initiatives. Several of these initiatives will affect GA airports: 

 Automatic Dependent Surveillance-Broadcast (ADS-B) to replace ground-based radar 

facilities. Aircraft flying within controlled airspace must be equipped with ADS-B Out 

avionics by January 1, 2020. 

 Replacement of ground-based electronic navigational aids with satellite-based aids. The 

system is known as Wide Area Augmentation System (WAAS). 

 Establishing performance-based navigation (PBN); an advanced, satellite-based form of 

air navigation with 3-D flight paths. New procedures using WAAS technology include 

precise approach/departure flight paths, and GPS vertically-guided landing approaches 

to runway ends. 

 Implementing Ground-Based Augmentation System (GBAS) that supplements satellite-

based approaches to provide improved GPS accuracy, and enables precision approach 

minimums to runway ends with reduced ground-based infrastructure. 

 Data communication enhancements including digital text-based messages between 

controllers and pilots, and Voice Over Internet Protocol (VOIP). 

 Collection of airport aeronautical data to nationwide GIS standards to facilitate improved 

data management. 

Unmanned Aircraft Systems (UAS) 
A UAS is an aircraft without a human pilot onboard. The use of UAS (drones) has dramatically 

increased over the past several years. Some airport sponsor’s consider UAS near airports to be 

a safety hazard.  

Recreational “hobby” UAS pilots must notify the airport and control tower (if present) if flying 

within 5 miles of airport. Airport sponsors can object to UAS operations near airports, however 

they cannot prohibit operations. Commercial UAS operators must obtain a remote pilot 

certificate from FAA and follow FAR Part 107 (Small UAS Rule). UAS operations must not 

interfere with airport operations and traffic patterns. Operators not covered by Part 107 require a 

waiver. 

It is imperative that airports continue to monitor and track changes in evolving UAS rules and 

regulations because these can affect airport operations, infrastructure and procedures. 
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Regional Access/Multi-Modal  
Regional access to airports is an issue nationwide as airports are not always considered in the 

regional transportation planning process. Viable multi-modal transportation options that connect 

GA airports to the communities they serve are needed as populations and flight activity increase 

and users look for alternative travel methods. 

Alternative Fuels 
Aviation fuel is a higher quality fuel than fuel used for heating or ground transportation. GA 

aircraft have historically been fueled by aviation gasoline (AVGAS), jet fuel (Jet-A), and motor 

gasoline. Emerging fuels for aircraft explored include electric, hydrogen, natural gas, unleaded 

fuel, and renewable jet fuel. FAA is currently testing unleaded fuels that can be used by most of 

the piston-engine aircraft fleet. GA airports need to be flexible to accommodate infrastructure for 

different types of aircraft fuels. C47 sells UL94 AVGAS, a 94-octane unleaded fuel that is a 

substitute for traditional 100-octane low-lead fuel for use in piston-driven aircraft rated for 94 

motor octane or lower. 

AIRFIELD FACILITIES 

Airfield Design Standards 
FAA publishes airport design standards in FAA AC 150/5300-13A, Airport Design. Airport 

design standards provide basic guidelines for a safe, efficient, and economic airport system. 

Careful selection of basic aircraft characteristics for which the airport will be designed is 

important. Airport designs based only on existing aircraft can severely limit the ability to expand 

the airport to meet future requirements for larger, more demanding aircraft. Airport designs that 

are based on large aircraft unlikely to operate at the airport are not economical. 

Design Aircraft 

Aircraft characteristics relate directly to the design components on an airport. Planning a new 

airport or improvements to an existing airport requires the selection of one or more “design 

aircraft.” FAA design standards for an airport are determined by a coding system that relates the 

physical and operational characteristics of an aircraft to the design and safety separation 

distances of the airfield facility. The design aircraft is the most demanding aircraft fleet operating 

or forecast to operate at the airport on a regular basis. Projects are eligible for FAA funding if 

there is regular use by the design aircraft. The “regular use” threshold is 500 annual itinerant 

operations. More information on this topic is in FAA AC 150/5000-17, Critical Aircraft and 

Regular Use Determination. 

Airfield Design Classifications 

The FAA has established aircraft classification systems that group aircraft types based on 

their performance and geometric characteristics. These classification systems are used to 

determine the appropriate airport design standards for specific runway, taxiway, apron, or other 

facilities, as described in FAA AC 150/5300-13A. Detailed characteristics are identified in Table 

4-2. 
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 Aircraft Approach Category (AAC): a grouping of aircraft based on approach 

reference speed, typically 1.3 times the stall speed. Approach speed drives the 

dimensions and size of runway safety and object free areas. 

 Airplane Design Group (ADG): a classification of aircraft based on wingspan and tail 

height. When the aircraft wingspan and tail height fall in different groups, the higher 

group is used. Wingspan drives the dimensions of taxiway and apron object free areas, 

as well as apron and parking configurations. 

 Taxiway Design Group (TDG):  a classification of airplanes based on outer to outer 

Main Gear Width (MGW) and Cockpit to Main Gear (CMG) distance. TDG relates 

directly to taxiway/taxilane pavement width and fillet design at intersections. 

In addition, approach visibility minimums are added to determine the Runway Design Code 

(RDC) for a runway: 

 Approach Visibility Minimums: relates to the visibility minimums expressed by 

Runway Visual Range (RVR) values in feet. These distances relate to the minimum 

distance pilots must be able to see the runway or lighting from the runway. Visibility 

categories include visual (V), non-precision (NPA), approach procedure with vertical 

guidance (APV) and precision (PA). Lower visibility minimums require more complex 

airfield infrastructure and enhanced protection areas including safety and object free 

areas as well as runway-to-taxiway separation distances. 

Although not a classification, runway length is driven by the landing and departure performance 

characteristics of the most demanding design aircraft as identified in FAA AC 5325-4B, Runway 

Length Recommendations for Airport Design. 

Airport Reference Code (ARC) 

The Airport Reference Code (ARC) is an airport designation that represents the highest AAC 

and ADG of the aircraft the airfield is intended to accommodate on a regular basis. The ARC is 

used for planning and design only and does not limit the aircraft that may be able to operate 

safely on the airport.  

Runway Design Code (RDC) 

RDC is a code signifying the design standards to which the overall runway is to be planned and 

built, typical based on the design aircraft and approach visibility minimums for a runway. RDC 

provides the information needed to determine the design standards that apply. 

Approach and Departure Reference Codes 

The approach and departure reference codes signify the current operational capabilities of each 

specific runway end and adjacent parallel taxiway. The codes are split into Approach Reference 

Code (APRC) and Departure Reference Codes (DPRC) for each phase of flight. APRC 

classifications are expressed in three components: AAC, ADG, and the lowest approach 

visibility minimums that either end of the runway is planned to provide. DPRC classifications 

utilize AAC and ADG components only. A runway end may have more than one RRC depending 

on the minimums available to a specific AAC.  
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Table 4-2 

Airfield Classification Systems 

Aircraft Approach Category (AAC) 

AAC Approach Speed 

A Approach speed less than 91 knots 

B Approach speed 91 knots or more but less than 121 knots 

C Approach speed 121 knots or more but less than 141 knots 

D Approach speed 141 knots or more but less than 166 knots 

E Approach speed 166 knots or more 

Airplane Design Group (ADG) 

ADG Tail Height (ft.) Wingspan (ft.) 

I < 20’ < 49’ 

II 20’ - < 30’ 49’ - < 79’ 

III 30’ - < 45’ 79’ - < 118’ 

IV 45’ - < 60’ 118’ - < 171’ 

V 60’ - < 66’ 171’ - < 214’ 

IV 66’ - < 80’ 214’ - < 262’ 

Approach Visibility Minimums 

RVR (ft.)* Instrument Flight Visibility Category (statue mile) 

N/A (VIS) Visual (VIS) 

5000 Not lower than 1 mile (NPA) 

4000 Lower than 1 mile but not lower than ¾ mile (NPA) 

2400 Lower than ¾ mile but not lower than ½ mile (CAT-I PA) 

1600 Lower than ½ mile but not lower than ¼ mile (CAT-II PA) 

1200 Lower than ¼ mile (CAT-III PA) 
Source: FAA AC 150/5300-13A, Airport Design; *RVR values are not exact equivalents 

NPA = Non-Precision Approach, PA = Precision Approach, CAT = Precision Approach Category 

Taxiway Design Group (TDG) 

TDG relates to the dimensions of the aircraft landing gear including distance from cockpit to 

main gear (CMG) or wheelbase and main gear width (MGW). These dimensions relate to an 

aircraft’s ability to safely maneuver taxiways at an airport within an identified edge safety 

margin. Taxiways/taxilanes on an airport can be constructed to a different TDG based on the 

expected use of that taxiway/taxilane by the design aircraft. 

Other Design Considerations 

Other airport design principles are important to consider for a safe and efficient airport design: 

 Runway/Taxiway Configuration: The configuration of runways and taxiways affects the 

airport’s capacity/delay, risk of incursions with other aircraft on the runway and overall 

operational safety. Location of and type of taxiways connecting with runways correlates 

to runway occupancy time. The design of taxiway infrastructure should promote safety 

by minimizing confusing or complex geometry to reduce risk of an aircraft inadvertently 

entering the runway environment. 
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 Approach and Departure Airspace & Land Use: Runways each have imaginary 

surfaces that extend upward and outward from the runway end to protect normal flight 

operations. Runways also have land use standards beyond the runway end to protect 

the flying public as well as persons and property on the ground from potential 

operational hazards. Runways must meet grading and clearance standards considering 

natural and man-made obstacles that may obstruct these airspace surfaces. 

Surrounding land use should be compatible with airport operations. Airports should 

develop comprehensive land use controls to prevent new hazards outside the airport 

property line. Obstructions can limit the operational utility of a runway. 

 Meteorological Conditions: An airport’s runways should be designed so that aircraft 

land and takeoff into the prevailing wind. As wind conditions change, a crosswind 

runway may be needed to mitigate the effects of significant crosswind conditions that 

occur more than five percent of the year. Airports that experience lower cloud ceiling 

and/or visibility should also consider implementing instrument procedures and related 

navigational aids to runways to maximize airport operational utility. 

 Navigation Aids & Critical Areas: Visual navigational aids (NAVAIDs) to a runway or 

the airfield require necessary clear areas for these NAVAIDs to be effective for pilots. 

Instrument NAVAIDs on an airport require sufficient clear areas for the NAVAID to 

properly function without interference to provide guidance to pilots. These NAVAID 

protection areas restrict development. 

 Airfield Line of Sight: Runways need to meet grading standards so that objects and 

aircraft can be seen along the entire runway. A clear line of sight is also required for 

intersecting runways within the Runway Visibility Zone to allow pilots to maintain visual 

contact with other objects and/or aircraft that may pose a hazard. 

 Interface with Landside: The airfield configuration should be designed to provide for 

the safe and efficient operation of aircraft as they transition from the airfield to landside 

facilities such as hangars and terminals. 

 Environmental Factors: Airport development must consider potential impacts in and 

around the airport environs through the National Environmental Policy Act (NEPA). 

Additionally, development should also reduce the risk of potential wildlife hazards such 

as deer and birds that may cause hazards to flight operations.  

Critical Aircraft 

Overall / Primary Runway 

Critical design aircraft types determine the appropriate airport design standards to incorporate 

into airport planning and design. Aviation activity estimates and demand forecasts show the 

overall design aircraft at C47 is AAC-A/B, ADG-I, TDG-1A small aircraft through PAL 2. The 

design aircraft is forecast to evolve to an AAC-B, ADG-II airplane in PAL 3, with the design 

aircraft becoming an AAC-B, ADG-II large business jet by PAL 4. Design aircraft operations are 

summarized in Table 4-3. The primary runway should be designed to accommodate the design 

airplane. 
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Table 4-3 

C47 Design Aircraft Operations 

Characteristics Base PAL 1 PAL 2 PAL 3 PAL 4 

Aircraft Approach Category (AAC) 

AAC-A  3,401 3,517 3,912 8,171 9,165 

AAC-B or greater  174 180 200 1,269 1,453 

Airplane Design Group (ADG) 

ADG-I 3,498 3,617 4,024 8,712 9,779 

ADG-II or greater 77 79 88 727 839 

Taxiway Design Group (TDG) 

TDG-1A and TDG-1B 3,507 3,626 4,033 9,209 10,355 

TDG-2 68 70 78 230 263 

Maximum Takeoff Weight (MTOW) 

Small Aircraft < 12,500 lbs. 3,563 3,684 4,098 8,949 10,042 

Large Aircraft > 12,500 lbs. 12 13 14 490 575 

Aircraft Type 

Fixed-Wing Piston 3,490 3,609 4,014 8,352 9,366 

Fixed-Wing Turboprop 77 79 88 668 752 

Fixed-Wing Turbojet 8 8 9 419 500 

Rotary-Wing Helicopter 125 129 143 301 337 

Crosswind Runway Considerations 

ARC A-I/B-I Operations 3,498 3,617 4,024 8,712 9,779 

ARC A-II/B-II Operations 77 79 88 707 814 

Design Aircraft 

AAC-ADG-TDG-Weight A-I-1A-S B-I-1A-S B-I-1A-S B-II-1B*-S B-II-1B*-L 
Source: TKDA Analysis (2019); Green indicates operations exceed FAA regular use threshold 

*Forecast design aircraft is TDG-1B but there are frequent operations of TDG-2 airplanes will make up the design fleet. 

Crosswind Runway 

The airport’s all-weather wind coverage on the existing primary Runway 18-36 is less than 95% 

at a maximum 10.5-knot crosswind component. More information is found in the Meteorological 

Conditions section on this topic. 

Current FAA guidance indicates a crosswind runway is eligible and justified for funding if the 

wind coverage on the primary runway is less than 95%, and there are more than 500 annual 

operations at the airport in the crosswind-critical aircraft. The crosswind-critical aircraft at C47 is 

AAC-A/B and ADG-I aircraft based on a maximum 10.5-knot crosswind component. There are 

more than 500 annual operations in this aircraft as shown in Table 4-3. 

The airport user survey respondents indicated approximately 20% of the airport operations 

utilize Runway 4-22. Using this method, Runway 4-22 is estimated to be used more than 500 

operations annually. The operational calculations are presented in Table 4-4.   
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Table 4-4 

C47 Runway 4-22 Crosswind Critical Operations 

Characteristics Base PAL 1 PAL 2 PAL 3 PAL 4 

ARC A-I/B-I Operations 3,498 3,617 4,024 8,712 9,779 

Estimated Runway 4-22 Use 20.0% 

Est. Runway 4-22 Operations 700 723 805 1,742 1,956 
Source: TKDA Analysis (2019)  

Taxiway/Taxilanes/Apron 

The entrance, exit, or parallel taxiway serving a runway should accommodate the design aircraft 

for the runway. Taxiways should meet the overall design aircraft if they providing routes to/from 

the runway, apron, and other aircraft parking areas for those aircraft. Occasional use by more 

critical airplanes (e.g. ADG-II, TDG-2) should also be considered in the near-term for 

operational safety for all aircraft. Aircraft parking areas and ingress/egress taxiways meant to 

serve for the design airplane needs to meet design airplane standards.  

Taxilanes or other areas designed specifically for smaller aircraft (e.g. ADG-I, TDG-1A) should 

meet standards for the particular design groups. Examples include hangar taxilanes exclusively 

serving aircraft storage hangars with aircraft wingspans limited by the hangar door width. 

Design Aircraft Characteristics 

The existing design aircraft characteristics associated with the runways at C47 are identified in 

Table 4-5, with the future design aircraft characteristics identified in Table 4-6 and Table 4-7. 

Example aircraft that have existing or future operations at C47 organized by Airport Reference 

Code (ARC) are shown in Exhibit 4-1. 

Table 4-5 

C47 Airfield Design Aircraft (PAL 1-2) 

Design Characteristics Primary Runway Crosswind Runway 

Representative Aircraft Type(s) Beechcraft Baron 58 Beechcraft Bonanza G36 

Aircraft Approach Category B A 

Airplane Design Group I I 

Taxiway Design Group 1A 1A 

Wingspan 37.8’ 33.5’ 

Length 29.8’ 27.5’ 

Tail Height 9.7’ 8.6’ 

Cockpit to Main Gear 8.0’ 3.0’ 

Main Gear Width 9.6’ 9.7’ 

Approach Speed 96 knots 72 knots 

Maximum Takeoff Weight 5,500 pounds 3,650 pounds 

Landing Gear Configuration Single-Wheel Single-Wheel 

Aircraft Classification Number 4 3 
Source: FAA Aircraft Characteristics Database, TKDA Analysis (2019) 

Notes: ACN based on COMFAA software results using representative GA aircraft, flexible pavement, and subgrade category C 
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Table 4-6 

C47 Airfield Design Aircraft (PAL 3) 

Design Characteristics Primary Runway Crosswind Runway 

Representative Aircraft Type(s) Beechcraft King Air B200 Beechcraft Bonanza G36 

Aircraft Approach Category B A 

Airplane Design Group II I 

Taxiway Design Group 2* 1A 

Wingspan 57.9’ 33.5’ 

Length 46.7’ 27.5’ 

Tail Height 14.3’ 8.6’ 

Cockpit to Main Gear 16.3’ 3.0’ 

Main Gear Width 17.2’ 9.7’ 

Approach Speed 107 knots 72 knots 

Maximum Takeoff Weight 12,500 pounds 3,650 pounds 

Landing Gear Configuration Dual-Wheel Single-Wheel 

Aircraft Classification Number 4 3 
Source: FAA Aircraft Characteristics Database, COMFAA, TKDA Analysis (2019) 

Notes: ACN based on COMFAA software results using representative GA aircraft, flexible pavement, and subgrade category C 

*TDG for aircraft is higher than design aircraft group 

 

Table 4-7 

C47 Airfield Design Aircraft (PAL 4) 

Design Characteristics Primary Runway Crosswind Runway 

Representative Aircraft Type(s) 

Cessna Citation Excel (C56X), 

Hawker 900XP (H25B), 

Beechcraft King Air 350i (B300) 

Beechcraft Baron 58 

Aircraft Approach Category B B 

Airplane Design Group II I 

Taxiway Design Group 2 (B300)* 1A 

Wingspan 57.9’ (B300) 37.8’ 

Length 51.8’ (C56X) 29.8’ 

Tail Height 18.1’ (H25B) 9.7’ 

Cockpit to Main Gear 21.9’ (C56X) 8.0’ 

Main Gear Width 17.2’ (B300) 9.6’ 

Approach Speed 120 knots (H25B) 96 knots 

Maximum Takeoff Weight 
28,000 lbs. (H25B), 

20,000 lbs. (C56X) 
5,500 pounds 

Landing Gear Configuration 
Single (C56X),  

Dual (H25B, B350) 
Single-Wheel 

Aircraft Classification Number 8 (C56X) 4 
Source: FAA Aircraft Characteristics Database, COMFAA, TKDA Analysis (2019) 

Notes: ACN based on COMFAA software results using representative GA aircraft, flexible pavement, and subgrade category C 

*TDG-2 is the highest of the representative aircraft (B300), TDG-1B standards apply for H25B and C56X aircraft  
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Exhibit 4-1 

Example Aircraft by Airport Reference Code (ARC) 

ARC A-I/Small ARC A-II/Small 

Beech Bonanza G36  Cessna 208  

Cessna 182 Beech Queen Air 80 

Mooney M20 Pilatus PC-12 

Piper Navajo Air Tractor AT-502 

ARC B-I/Small ARC B-II/Small 

Beech Baron 58  Beech King Air 90  

Beech 99 Beech King Air 200 

Cessna Citation Jet Cessna 441 

Piper Cheyenne Cessna Citation CJ2 

ARC B-II ARC C-I, C-II 

Beech King Air 350i 

 

Learjet 31 

 

Cessna Excel Learjet 60 

Hawker 900XP Challenger 600 

Air Tractor AT-802 Gulfstream G280 

Source: TKDA Analysis (2019), FAA Aircraft Characteristics Database 

Airport Role 

Federal 

The FAA classifies C47 as one of 48 Local GA airports in Wisconsin. A Local airport serves 

local and regional markets with moderate levels of activity, not necessarily in metropolitan or 

micropolitan areas. This classification is appropriate for the existing and future airport activity in 

Portage. The next threshold of activity for C47 to reach Regional GA airport status is 10 or more 

domestic flights over 500 miles, 1,000 or more instrument operations, and one (1) or more 

based jet. DLL is classified as a Regional airport. It is expected C47 will retain Local airport 

classification through the planning period.  

State 

The 2010 Wisconsin State Aviation System Plan (SASP) classifies C47 as a Medium GA 

airport. According to the plan, Medium GA airports support most single and multi-engine GA 

aircraft, including those aircraft commonly used by businesses. These airports support regional 

and in-state air transportation needs. Typical facility and service attributes (FSA) for Medium GA 

airports not met at C47 include: 

 Primary runway length 4,000 feet to 5,499 feet or greater 

 Primary runway width 75 feet 

 Full parallel taxiway with reflectors 

 Pavement condition 70 PCI or greater (area weighted) 
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 Visibility minimum ¾ mile 

 Weather reporting station 

 Minor airframe and powerplant maintenance 

 Jet-A fuel for itinerant aircraft 

 Public phone 

 Sufficient automobile parking spaces 

 Operations and maintenance building 

 Land use zoning ordinance 

 Height Limitation Zoning Ordinance (HLZO) 

 Vehicle pedestrian ordinance 

 Stormwater management plan 

 Fee/easement ownership of existing RPZ 

C47 is recommended by the SASP to remain a Medium GA airport. The next classification is 

Large GA airport, which supports daily operations of business jets. This classification is not 

forecast to not apply to C47 through the planning period, but may be considered ultimately. 

Airfield Capacity 
The total capacity of the airfield is the measure of the maximum number of aircraft arrivals and 

departures capable of being accommodated for a runway and taxiway configuration. Airports 

should implement capacity enhancements at an 80% capacity level to avoid undue operational 

delays. A master planning-level analysis was completed using the methods outlined in FAA AC 

150/5060-5, Airport Capacity and Delay and Airport Cooperative Research Program (ACRP) 

Report 79: Evaluating Airport Capacity.  

 Hourly Capacity: The maximum throughput of arrivals and departures an airfield can 

safely accommodate in a one-hour period. The calculated Visual Meteorological 

Conditions (VMC) hourly capacity is 68 and the calculated Instrument Meteorological 

Conditions (IMC) hourly capacity is 51 operations. The average weighted hourly capacity 

is 66 operations. 

 Annual Service Volume: The maximum throughput of annual operations and airfield 

can safely accommodate in one year with an acceptable level of delay. Calculated ASV 

is 182,800 ASV based on 124.1 daily and 8.9 hourly ratios by PAL 4. The ASV is 

reduced because of the high monthly operational peak activity percentage at C47. 

 Aircraft Delay: The difference in time between a constrained and an unconstrained 

aircraft operation, measured in minutes. There is zero minutes of average aircraft delay 

in all PAL scenarios. 

 Fleet Mix: The PAL 4 scenario presumes 79.6% small single-engine aircraft, 8.9% small 

multi-engine aircraft, and 11.5% in larger aircraft less than 41,000 pounds. 

 Other Input Factors: Single primary runway configuration, 88.30% visual 

meteorological conditions, 7.1% instrument meteorological conditions (at or above 

minimums), 25% touch-and-go aircraft operations, excellent runway exit availability, a 

full parallel taxiway, and no airport traffic control tower. Model weighting factors are not 

used. 
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The results of the C47 capacity analysis are shown in Table 4-8.  

Table 4-8 

C47 Airport Capacity Calculation 

Metric PAL 1 PAL 2 PAL 3 PAL 4 

Avg. Hourly Ops. Capacity 66 66 66 66 

Annual Operations 3,826 4,255 9,740 10,955 

Annual Service Volume 182,800 182,800 182,800 182,800 

Capacity Level 2.1% 2.3% 5.3% 6.0% 
Source: TKDA Analysis (2019), ACRP Report 79 

C47 meets future airfield capacity needs; the capacity level does not approach the 60% 

threshold to plan for capacity enhancements, particularly if a parallel taxiway is constructed. The 

addition of a parallel taxiway with sufficient exits alone increases the average hourly operational 

capacity by 37.5%. 

Meteorological Conditions 
Meteorological conditions that affect the facility requirements of an airport include wind 

coverage and weather conditions encountered.  

Wind Coverage 

Wind coverage is important to airfield configuration and 

utilization. Aircraft ideally takeoff and land into a 

headwind aligned with the runway orientation. Aircraft 

are designed and pilots are trained to land aircraft 

during crosswind conditions but there are limitations. 

Small, light aircraft are most affected by crosswinds. To 

mitigate the effect of crosswinds, FAA recommends 

runways be aligned so that excessive crosswind 

conditions are encountered at most 5 percent of the time, known as the “95 percent wind 

coverage” standard. Each aircraft’s AAC-ADG combination corresponds to a maximum 

crosswind wind speed component.  

Even when 95 percent wind coverage is met for the design airplane, cases arise where certain 

airplanes with lower crosswind capabilities are unable to utilize the primary runway. Table 4-9 

identfies the maximum crosswind component for different aircraft design standards. The official 

forecast scenario requires a maximum crosswind compoent of 10.5 knots, increasing to 13.0 

knots in the unconstrained scenario. 
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Table 4-9 

FAA Wind Coverage Standards 

AAC-ADG 
Maximum Crosswind 

Component 

A-I & B-I 10.5 knots 

A-II & B-II 13.0 knots 

A-III, B-III, C-I through D-II 16.0 knots 

A-IV through D-VI 20.0 knots 
Source: FAA AC 150/5300-13A, Airport Design 

Wind coverage for the airport is separated into all-weather and instrument meteorological 

conditions (IMC). All-weather analysis helps determine runway orientation and use. An IMC 

review helps determine the runway configuration for establishing instrument approach 

procedures. Local weather patterns can change in IMC. The existing C47 wind coverage 

calculations are in Table 4-10. 

Table 4-10 

C47 Wind Coverage 

Runway 
Crosswind Component (Wind Speed) 

10.5 knots 13.0 knots 

All-Weather Wind Coverage 

Runway 18-36 93.44% 96.53% 

Runway 4-22 94.45% 97.94% 

Combined* 97.21% 99.00% 

IMC Wind Coverage 

Runway 18-36 93.43% 96.59% 

Runway 4-22 95.63% 97.94% 

Combined* 98.11% 99.40% 

Runway 18 Only 49.13% 49.88% 

Runway 36 Only 63.49% 65.90% 

Runway 4 Only 66.62% 67.75% 

Runway 22 Only 48.21% 49.39% 
Source: DLL AWOS 2008-2017 from National Climatic Data Center; FAA AGIS Wind Analysis Tool 

C47 should have total combined airfield wind coverage of at least 95% at a maximum crosswind 

component of 10.5 knots. Based on the lowest crosswind succeptable design aircraft (ARC A-

I/B-I), no single existing runway alignment provides all-weather coverage at or above 95% for 

small aircraft. Therefore, a crosswind runway is recommended at C47. Runway 4-22 alone 

provides better all-weather wind coverage than Runway 18-36, despite it currently serving as 

the airport’s “crosswind” runway. Runway 4-22 is shorter and constrained by incompatible land 

uses, making its ability to serve as the primary runway a challenge without significant 

improvements. 

Based on current FAA guidance and activity levels, a crosswind runway is eligible and justified 

at C47 to accommodate ARC A-I/B-I aircraft.  
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Wind coverage in instrument meteorological conditions (IMC) does not meet 95% coverage 

recommendation for Runway 18-36 alone. Runway 18 has the single straight-in instrument 

approach procedure. Runway 4-22 however has IMC wind coverage that exceeds 95%. To 

improve IMC wind coverage, paved Runway 4-22 should have at least circling approach 

capability to utilize for landings in IMC. Instrument departures on paved Runway 4-22 should 

continue. Runway 4 has the best IMC wind coverage when analyzed by runway end. 

Implementing or maintaining instrument approaches at C47 is may be challenging to implement 

due to existing site constraints. 

Runway Orientation Analysis 

An analysis was completed to determine the optimum runway alignments at a maximum 10.5-

knot crosswind component during all-weather conditions. A more northeast-southwest primary 

runway alignment maximizes single-runway wind coverage. An alignment of 053°/233° is 

optimum with 94.53% total 10.5-knot all-weather wind coverage. This increases single-runway 

wind coverage by 1.09% from Runway 18-36, and 0.07% from Runway 4-22. Runway 4-22 is 

more suitable today to serve as the primary runway from a wind coverage standpoint. The 

optimum crosswind runway alignment with Runway 18-36 remaining is 084°/264° to yield a total 

wind coverage of 99.43%. This increases total airfield wind coverage by 2.22%. The all-weather 

optimum runway alignments are shown graphically in Exhibit 4-2. 
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Exhibit 4-2 

C47 Optimum Runway Alignments 

 

 

Source: DLL AWOS 2008-2017 from National Climatic Data Center; FAA AGIS Wind Analysis Tool 

Cloud Ceiling & Visibility 

Hourly meteorological data from 2008-2017 was 

reviewed for the Baraboo/Wisconsin Dells Airport 

AWOS to determine the benefit of lower approach 

minimums.  

Visual Meteorological Conditions (VMC) are 

encountered when the visibility is three (3) nautical 

miles or greater, and the cloud ceiling height is 1,000 

feet or greater. Instrument Meteorological Conditions 

(IMC) occur when cloud ceiling or visibility values are less. Aircraft must operate under an 

instrument flight plan and utilize instrument approach procedures in IMC. IMC conditions drive 

the need to accommodate instrument approach procedures with sufficient weather minimums to 

enhance airport utilization.  

Current instrument approach weather minimums are 488-foot (500-foot reported) cloud celling 

and one (1) mile flight visibility for Runway 18. Circling minimums to Runway 36, 4, and 22 ends 

36 

Optimum Single 

Runway Alignment 

(053°/233°) 

18 

Optimum Crosswind 

Runway Alignment 

with Runway 18-36 

(084°/264°) 
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are higher. Weather conditions are broken down into occurrence percentages based on current 

instrument approach minimums in Table 4-11. 

Table 4-11 

Meteorological Analysis 

Weather Condition Percentage Days per Year Hours per Year 

Visual (VMC) 88.30% 322.3 7,735 

Usable Instrument (IMC) 7.11% 25.9 622 

Below Minimums (IMC)* 4.59% 16.8 403 
Source: DLL AWOS 2008-2017 from National Climatic Data Center; TKDA Analysis (2018) 

*Lowest instrument approach minimums are 500-foot reported cloud ceiling and 1-mile visibility 

The accessibility of each runway end was analyzed and shown in Table 4-12. The Runway 36 

end with circling minimums captures the highest percentage based on IMC wind conditions, 

followed by Runway 4 then Runway 18. 

Table 4-12 

Existing Runway Accessibility Meteorological Analysis 

Runway 

End(s) 
Existing 

Minimums 

% of Year 
Usable IMC 

Wind 

Coverage** 

IMC Runway 

Capture 
Hours per 

Year 

18 488 feet, 1 mile 7.11% 49.59% 3.52% 308 

36 596 feet, 1 mile* 6.09% 63.67% 4.53% 396 

4 596 feet, 1 mile* 6.09% 67.46% 4.11% 360 

22 596 feet, 1 mile* 6.09% 48.06% 2.93% 256 
Source: DLL AWOS 2008-2017 from National Climatic Data Center; TKDA Analysis (2019) 

*Indicates circling minimums 

**Wind coverage by runway end only using 10.5-knot maximum crosswind component and no tailwind component. 

Several scenarios were reviewed to identify potential additional operational utility from lowering 

instrument approach minimums. The results are in Table 4-13.  
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Table 4-13 

Runway Accessibility Meteorological Analysis 

Proposed 

Minimums 

Scenario 

Existing 

Capture 

Airport 

Additional 

Capture 

Rwy End 

Wind 

Coverage* 

Runway 

Additional 

Capture 

Additional 
Hours per Year 

Runway 18 

488 feet, 1 mile 95.41% - 52.38% - - 

250 feet, 1 mile - 2.05% 59.73% 1.23% 107 

200 feet, ¾ mile - 3.00% 66.86% 2.01% 176 

200 feet, ½ mile - 3.52% 72.75% 2.56% 225 

Runway 36 

596 feet, 1 mile 94.39% - 67.72% - - 

250 feet, 1 mile - 3.07% 72.19% 2.27% 199 

200 feet, ¾ mile - 4.03% 73.90% 3.04% 266 

200 feet, ½ mile - 4.55% 75.88% 3.47% 304 

Runway 4 

596 feet, 1 mile 94.39% - 73.89% - - 

250 feet, 1 mile - 3.07% 77.54% 2.40% 210 

200 feet, ¾ mile - 4.03% 78.95% 3.20% 281 

200 feet, ½ mile - 4.55% 78.95% 3.60% 315 

Runway 22 

596 feet, 1 mile 94.39% - 46.88% - - 

250 feet, 1 mile - 3.07% 56.29% 1.75% 153 

200 feet, ¾ mile - 4.03% 63.54% 2.58% 266 

200 feet, ½ mile - 4.55% 70.20% 3.20% 280 
Source: DLL AWOS 2008-2017 from National Climatic Data Center; TKDA Analysis (2019) 

*Wind coverage by runway end only using 10.5-knot maximum crosswind component and no tailwind component, assuming wind 

conditions lower than indicated minimums. 

Assuming standard 250-foot ceilings and 1-mile visibility non-precision approaches expected for 

a Regional GA airport, Portage would see the greatest additional benefit by establishing an 

approach to Runway 4 or 36 based on runway end wind coverage. This approach type could 

increase airport accessibility by up to 2.40% or 8 days per year, depending on runway end. 

Lowering approach visibility minimums to ¾-mile standards increases airport accessibility by up 

to 3.20%, reducing weather-related diversions by up to 11 days per year. This type of approach 

is a FSA for Medium GA airports in Wisconsin. The airport has the highest wind coverage in ¾-

mile approach conditions in a 035°/215° alignment. Implementing a ¾-mile approach at C47 is 

challenging given the existing surrounding land uses. 

Lowering weather minimums to precision approach standards would increase airport 

accessibility by up to 3.60%, reducing weather-related diversions by up to 13 days per year. 

This type of approach is a facility attribute for Large GA airports in Wisconsin.  

Lowering minimums may require additional airfield infrastructure and safety areas of varying 

degrees. A basic summary of the changes from existing standards is below: 
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 250-foot cloud ceiling, 1-mile visibility: Lowest cloud ceiling minimums for GPS approach 

with no critical obstacle penetrations. Increases airport design standards (e.g. Part 77, 

RPZ, FAA approach surface) from visual approach standards. Minimum runway length is 

3,200 feet without applying additional clearance standards. 

 200-foot cloud ceiling: Requires clear Precision Obstacle Free Zone (POFZ) and 

coordination with FAA flight procedures.  

 100-foot cloud ceiling: Installation of a basic, intermediate or full approach lighting 

system which allows pilots to fly as low as 100 feet above runway elevation on approach 

with visual reference to the lights (FAR Part 91.175). Published celling is still 200 feet. 

 ¾-mile visibility: More critical airport design standards (e.g. Part 77, RPZ, FAA approach 

surface) than 1-mile visibility standards and parallel taxiway. An approach lighting 

system may be required depending on the lowest cloud ceiling. 

 Vertical guidance: An approach with vertical guidance (APV) requires a FAA approach 

surface with a 30:1 slope to be clear starting at the landing threshold. 

 ½-mile visibility (precision): Further increases airport design standards (e.g. Part 77, 

RPZ, RSA/OFZ dimensions, runway design standards, FAA approach surface slope), 

runway length greater than 4,200 feet, full approach lighting system.  

The airport sponsor should review the impacts of airport design modifications and approach 

infrastructure enhancements for existing Runway 4 and 36 ends. 

Temperature & Precipitation 

Average high temperature data for the hottest month in Portage is 82.8°F (28.2°C). 

Temperature affects recommended runway lengths for all aircraft types. This data is used for 

runway length calculations.  

The average annual precipitation in Portage is 36.1 inches, including average annual snowfall of 

38.4 inches. Precipitation affects the takeoff and landing performance of aircraft. Wet runway 

conditions will be factored into aircraft runway length calculations.  

Runways 

Runway Design Code 

The design aircraft and instrument approach minimums drive the RDC designation for each 

runway. Runway 18-36 has a RDC of B-I(S)-5000 and Runway 4-22 has a RDC of B-I(S)-VIS1 

for the existing design aircraft. 

In the future, the RDC for Runway 18-36 would increase to B-II-5000 for the design aircraft. If 

visibility minimums were lowered to no lower than ¾-mile, then the RDC would also change to 

B-II-4000. The RDC for Runway 4-22 would remain at B-I(S)-VIS serve small aircraft exclusively 

                                                
1 ARC B-I (Small Aircraft) also represents ARC A-I (Small Aircraft) because they both result in the same runway 

design standards. 
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on a regular basis, but may change to B-I-5000 if the runway were to accommodate an 

instrument approach with visibility minimums as low as 1 mile. 

Approach and Departure Reference Codes 

Approach and departure reference codes describe the current operational capabilities of a 

runway and adjacent taxiways. The existing partial parallel taxiway is located as close as 195 

feet from Runway 18-36, limiting the APRC to B-I(S)-4000 and the DPRC to B-I(S). A runway-

to-taxiway centerline separation distance of at least 240 feet is required to accommodate the 

future ARC B-II design airplane. Runway 4-22 does not have a parallel taxiway, and as such 

APRC and DPRC separation standards do not apply. 

Table 4-14 summarizes the RDC, APRC and DPRC standards for each runway and PAL. 

Table 4-14 

Runway Design Aircraft Standards 

Design Aircraft PAL 1 PAL 2 PAL 3 PAL 4 

Primary Runway 

Runway Design Code (RDC) B-I(S)-5000 B-I(S)-5000 B-II(S)-5000 B-II-4000 

Approach Reference Code (APRC) B-I(S) B-I(S) B-II B-II 

Departure Reference Code (RPRC) B-I(S) B-I(S) B-II B-II 

Crosswind Runway 

Runway Design Code (RDC) B-I(S)-VIS B-I(S)-VIS B-I(S)-VIS B-I(S)-VIS 

Approach Reference Code (APRC) N/A N/A N/A N/A 

Departure Reference Code (RPRC) N/A N/A N/A N/A 
Source: TKDA Analysis (2019) 

Design Standards 
Basic Design Standards 

One primary purpose of this master plan is to review and achieve compliance with all FAA 

safety and design standards. The design standards vary based on the RDC as established by 

the design aircraft. In addition to the runway pavement width, some of the safety standards 

include: 

 Runway Safety Area (RSA): A defined graded surface surrounding the runway 

prepared or suitable for reducing the risk of damage to aircraft in the event of an 

undershoot, overshoot or excursion from the runway. The RSA must be free of objects, 

except those required to be in the RSA to serve their function. The RSA should also be 

capable to supporting airport equipment and the occasional passage of aircraft. The 

RSA does not meet standards at C47. 

 Runway Obstacle Free Zone (ROFZ): The OFZ is the three-dimensional volume of 

airspace along the runway and extended runway centerline that is required to be clear of 

taxiing or parked aircraft as well as other obstacles that do not need to be within the OFZ 

to function. The purpose of the OFZ is for protection of aircraft landing or taking off from 

the runway and for missed approaches. The OFZ does not meet standards at C47. 

 Runway Object Free Area (ROFA): An area centered on the ground on a runway 

provided to enhance the safety of aircraft operations by remaining clear of objects, 
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except for objects that need to be in the OFA for air navigation or aircraft ground 

maneuvering purposes. The OFZ does not meet standards at C47. 

Other design standards include runway gradient, runway shoulder width to prevent soil erosion 

or debris ingestion for jet engines, blast pad to prevent soil erosion from jet blast, and required 

separation distances to markings, objects, and other infrastructure for safety. Critical areas 

associated with navigational aids as well as airspace requirements are described further in this 

chapter. 

Basic design standards applied to the existing and future design aircraft at C47 are shown in 

Table 4-15. Key thresholds that change design standards include ADG-II aircraft, and large 

aircraft (> 12,500 pounds). 

Table 4-15 

Basic Airport Design Standards 

Runway Design Code (RDC) B-I(S)-VIS B-I(S)-5000 B-II(S)-5000 B-II-5000 B-II-4000 

Runway Width 60 feet 60 feet 75 feet 75 feet 75 feet 

Shoulder Width 10 feet 10 feet 10 feet 10 feet 10 feet 

Blast Pad Length x Width 60’ x 80’ 100’ x 80’ 150’ x 95’ 150’ x 95’ 150’ x 95’ 

Crosswind Component 10.5 knots 10.5 knots 13 knots 13 knots 13 knots 

RSA Length Beyond Departure End 240 feet 240 feet 300 feet 300 feet 300 feet 

RSA Length Prior to Threshold 240 feet 240 feet 300 feet 300 feet 300 feet 

RSA Width 120 feet 120 feet 150 feet 150 feet 150 feet 

ROFA Length Beyond Runway End 240 feet 240 feet 300 feet 300 feet 300 feet 

ROFA Length Prior to Threshold 240 feet 240 feet 300 feet 300 feet 300 feet 

ROFA Width 250 feet 400 feet 500 feet 500 feet 500 feet 

ROFZ Length Beyond Runway End 200 feet 200 feet 200 feet 200 feet 200 feet 

ROFZ Width 250 feet 250 feet 250 feet 400 feet 400 feet 

Holding Position 125 feet 125 feet 125 feet 200 feet 200 feet 

Runway to Taxiway Centerline 125 feet 150 feet 240 feet 240 feet 240 feet 
Source: FAA AC 150/5300-13A; Changes from each subsequent RDC identified in bold. 

Runway Line-of-Sight 

Runway line of sight requirements facilitate coordination among aircraft, and between aircraft 

and vehicles that are operating on active runways. The Runway Visibility Zone (RVZ) standards 

require a clear visible 5-foot high line-of-sight to enhance safety amongst airport users when 

runways intersect. There are obstacles within the RVZ at C47. 

Runways without a full parallel taxiway require any point 5 feet above the runway centerline to 

be mutually visible with any other point 5 feet above the runway centerline the length of the 

runway. Runways with a full parallel taxiway require any point 5 feet above the runway 

centerline to be mutually visible with any other point 5 feet above the runway centerline for half 

the length of the runway. Runways 18-36 and 4-22 have clear line-of-sight. 

Deficiencies to Runway Design Standards 

Basic runway safety standards must be met as it enhances the margin of safety for aircraft. 

Currently there are several design deficiencies to the RSA, OFA, OFZ, and RVZ for both 

Runway 18-36 and Runway 4-22 such as roads, terrain, and trees. Table 4-16 describes the 

obvious existing deficiencies, and potential mitigation options. Action needs to be taken by the 
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airport to meet these FAA airport design standards. These are shown graphically in Figure 4-1. 

See Appendix X for more details. 

Table 4-16 

Existing Runway Design Standard Deficiencies 

Runway Standard(s) Location Deficiency Mitigation Options 

18-36 RSA, OFZ, OFA 
South of  

RWY 36 End 
Silver Lake Drive 

 Relocate road 

 Implement declared 

distances (240’) 

18-36 OFZ, OFA 
South of RWY 

36 End 
Power Pole 

 Remove/relocate pole 

 Shift RWY 36 end (240’) 

 Implement declared 

distances (240’) 

18-36 OFZ, OFA 
West of RWY 

36 End 

Tree, sign, 

parked aircraft 

 Acquire land, 

remove/relocate objects 

 Shift RWY 36 end (900’) 

18-36 RSA, OFZ, OFA 
North of RWY 

18 end 

Interstate 39, 

County Hwy CX 

 Remove/relocate roads 

 Shift RWY 36 end (240’) 

 Implement declared 

distances (240’) 

18-36 OFZ, OFA 
Near  

RWY 18 end 
Trees 

 Acquire land rights and 

trim/remove trees 

 Shift RWY 36 end (600’) 

18-36 RSA 
Near 

 RWY 18 end 

Terrain  

> 5% slope along 

and beyond 

runway 

 Regrade RSA 

 Shift RWY 18 (240’) 

 Implement declared 

distances (240’) 

18-36 RVZ 
West of RWY 

Intersection 
Trees 

 Acquire land rights and 

trim/remove trees 

 Close Runway 4-22 

4-22 RSA, OFZ, OFA 
Northeast of 

RWY 22 end 

Field Road, 

Trees 

 Shift RWY 22 end (340’) 

 Remove/relocate field road, 

acquire land, re-grade 

terrain 

 Regrade terrain, shift RWY 

22 (19’), implement 

declared distances (240’) 

4-22 OFZ, OFA 
NE of RWY 

Intersection 

Segmented circle 

pylons 

 Relocate wind cone and 

segmented circle 

4-22 RSA, OFZ, OFA 
Near  

RWY 4 end 
Trees  Acquire land, remove trees 

4-22 Runway Design RWY 4-22 
Excess pavement 

beyond ends 

 Remove pavement 

 Restripe markings 

Source: TKDA Analysis (2019) 
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FIGURE 4-1: RUNWAY DESIGN DEFICIENCIES
PORTAGE MUNICIPAL AIRPORT

[ Fence
Runway Safety Area (RSA)
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Runway Obstacle Free Zone (ROFZ)

Airport Boundary
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C2
C1
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Runway 18-36
ID ID

Deficiency Identification Table
Runway 4-22

Deficiencies Deficiencies
Silver Lake Drive within Runway 18-36 RSA, OFZ, and OFA

Power pole within Runway 18-36 OFZ and OFA

Interstate 39 and County HWY CX within Runway 18-36 
RSA, OFZ and OFA

Tree, sign, and parked aircraft within Runway 18-36 OFZ
and OFA

Trees within Runway 18-36 OFA OFZ

Terrain slopes greater than 5% beyond Runway 18 end
Trees within RVZ

Pavement stength not published to 12,500 pounds

Field roads and trees within Runway 4-22 RSA, OFZ
and OFA
Segmented circle pylons within Runway 4-22 OFZ and OFA
Trees within Runway 4-22 RSA, OFZ and OFA

Excess pavement beyond Runway 4 and 22 ends
Runway width of 40 feet less than standard

Takeoff distance of 2,559 feet less than standard
Pavement condition less than standard

Pavement strength not published to 12,500 pounds
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Land Use 
FAA Runway Protection Zone 

The Runway Protection Zone (RPZ) is a trapezoidal land use area at ground level prior to the 

landing threshold or beyond the runway end. The RPZ’s function is to enhance the protection of 

people and property on the ground. The RPZ size varies based on the runway’s RDC. The RPZ 

is further broken down into two types and two areas: 

 Approach RPZ: Approach RPZ extends from a point 200 feet from the runway 

threshold. 

 Departure RPZ: Departure RPZ extends 200 feet from the runway end or claimed 

Takeoff Runway Available (TORA). Departure RPZ is typically the same size or smaller 

than the approach RPZ. 

 Central Portion: Land within the RPZ centered on runway centerline with a width 

matching the width of the ROFA. 

 Controlled Activity Area: Land with the RPZ on the sides of the central portion. 

FAA permissible land uses without further evaluation include farming that meets airport design 

standards, irrigation channels that do not attract wildlife, controlled airport service roads, 

underground facilities and unstaffed NAVAIDs that are required to be within the RPZ. Airport 

owners should maintain the RPZ clear of all facilities supporting incompatible activities. It is 

desirable to clear all above ground objects from the RPZ. Exhibit 4-3 depicts typical size and 

shape of the RPZ. 

Exhibit 4-3 

FAA Runway Protection Zone (RPZ) 

 Source: FAA AC 150/5300-13A, Airport Design 
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RPZs and the effort to ensure compatible land use within them are currently a high priority for 

the FAA. Protection of the RPZ is achieved through airport control over RPZs including fee title 

ownership or clear zone easement. The increased emphasis has resulted in additional 

requirements to monitor and analyze RPZs for conformance to established policies and 

standards. 

In September 2012, FAA issued an interim policy on activities within an RPZ providing airports 

with guidance on land use compatibility standards. The standards from the interim guidance are 

summarized below: 

 New or Modified Land Uses: FAA coordination is required for new or modified land 

uses within the RPZ because of an airfield project, change in RPZ dimensions or local 

development proposal. 

 Land Uses Requiring FAA Coordination: Building and structures, recreational land 

uses, transportation facilities (i.e. roads, parking, rail), fuel storage, hazardous material 

storage, wastewater treatment, above-ground utility infrastructure, and parked aircraft. 

 Alternatives Analysis: A full range of alternatives must be evaluated prior to FAA 

coordination that avoid introducing the land use into the RPZ, minimize the impact of the 

land use in the RPZ and mitigate risk to people and property on the ground. 

 Existing Land Uses in the RPZ: No change in policy, airports should work with FAA to 

remove or mitigate the risk of any existing incompatible land uses in the RPZ. 

Incompatible land uses in the RPZ from previous FAA guidance include but are not 

limited to residences, places of public assembly (i.e. uses with high concentration of 

persons), fuel storage facilities, and wildlife attractants.  

The RPZ dimensions associated with the existing and future design aircraft are identified in 

Table 4-17 below. 

Table 4-17 

RPZ Dimension Standards 

Runway Design Code (RDC) B-I(S)-VIS B-I(S)-5000 B-II(S)-5000 B-II-5000 B-II-4000 

Approach RPZ Length 1,000 feet 1,000 feet 1,000 feet 1,000 feet 1,700 feet 

Approach RPZ Inner Width 250 feet 250 feet 250 feet 500 feet 1,000 feet 

Approach RPZ Outer Width 450 feet 450 feet 450 feet 700 feet 1,510 feet 

Departure RPZ Length 1,000 feet 1,000 feet 1,000 feet 1,000 feet 1,000 feet 

Departure RPZ Inner Width 250 feet 250 feet 250 feet 500 feet 500 feet 

Departure RPZ Outer Width 450 feet 450 feet 450 feet 700 feet 700 feet 
Source: FAA AC 150/5300-13A; Changes from each subsequent RDC identified in bold. 

Existing RPZ Land Uses 

The Runway 36 approach and departure RPZ contains a portion of Silver Lake Drive, power 

pole, and two (2) structures. Open space is zoned for industrial or residential development. The 

Runway 18 approach and departure RPZ contains a portion of County Highway CX and 

Interstate 39, as well as open space zoned for single-family residential within the Town of Fort 

Winnebago. Almost the entirety of both RPZs are outside of airport property.  
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The Runway 4 RPZ contains a portion of County Highway CX, State Trunk Highway 16, a public 

service road, parking lots and contains about two-thirds of a 72,000 square foot industrial 

manufacturing building. The Runway 22 RPZ contains a portion of a field road and Henry Drive, 

two (2) residential multi-family structures and portions of two other residential multi-family 

structures. The entire Runway 22 RPZ and almost the entirety of the Runway 4 RPZ are outside 

of airport property.  

According to FAA, existing land uses within the RPZ that are potentially incompatible (e.g. 

structures, transportation facilities) can remain provided they clear FAA approach airspace 

surfaces. New potentially incompatible land uses introduced into the RPZ must be reviewed and 

approved by FAA through an RPZ Alternatives Analysis. 

Table 4-18 summarizes the existing land uses within the RPZ that may be incompatible, and 

provides potential mitigation options. Further coordination with FAA is needed to determine the 

appropriate action(s) to take. These deficiencies are shown graphically in Figure 4-2. 

Table 4-18 

Potential Existing RPZ Incompatible Land Uses 

Runway 

End 
Standard(s) Location Deficiency Mitigation Options 

36 

Approach & 

Departure 

RPZ 

500’ to 800’ 

South of  

RWY 36 End 

Commercial 

Storage 

Buildings (2) 

 Remove Buildings 

 Reduce RWY 36 LDA 

and RWY 18 TODA by 

720’ 

22 

Approach & 

Departure 

RPZ 

960’ to 1,200’ 

Northeast of 

RWY 22 End 

Multi-Family 

Residential 

Structures (4)  

 Remove Homes 

 Reduce RWY 4 TODA 

and RWY 22 LDA by 

250’  

4 

Approach & 

Departure 

RPZ 

750’ Southwest 

of RWY 4 End 

52,000 SF of an 

Industrial 

Building 

 Remove Building 

 Reduce RWY 4 LDA 

and RWY 22 TODA by 

300’  
Source: TKDA Analysis (2019) 

TODA = Takeoff Distance Available, LDA = Landing Distance Available 

Land Use Control 

Per FAA, off-airport development has the potential to have a negative impact on current and 

future airport operations when it creates obstacles to airport design, land use and airspace 

standards surrounding the airport. Land use control allows the airport to protect airspace and 

land use areas from possible intrusions. Acquiring all land around the airport is generally not 

feasible, and is supplemented by avigation easements and local zoning to mitigate potential 

incompatible land uses and potential obstacle conflicts. 

FAA and WBOA encourage the airport sponsor to control the following land for existing and 

planned airport configuration: 

 Airport Infrastructure (e.g. runways, taxiways, apron, buildings, navigational aids) 

 Runway Safety Areas (RSA) 

 Runway Obstacle Free Zones (OFZ)  

 Runway and Taxiway Object Free Areas (OFA)  
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 Runway Visibility Zone (RVZ) 

 Runway Protection Zones (RPZ) 

 Building Restriction Line (BRL) 

 Navigational aid critical areas 

Airspace protection areas 

There are several areas that are not owned by the airport, including RSA/OFZ/OFA overrun 

areas beyond each runway end. The FAA’s minimum standard is for the airport sponsor to own 

the entire RSA and OFZ. Table 4-19 summarizes the existing land use control deficiencies, as 

well as potential mitigation options. These land use deficiencies are shown graphically in Figure 

4-2. The sponsor should plan for acquisition of the areas to ensure control of critical safety 

areas and that safety standards are met. The RSA, OFZ, OFA, RVZ, and RPZ need to be 

controlled by the airport sponsor, ideally through fee ownership. Airspace obstruction areas 

should be controlled through an avigation easement to regulate the height of objects. Land 

required for future airport development will be identified in the Alternatives Analysis chapter.  

Airport Zoning 

FAA recommends airport sponsors protect airport land use and airspace through local zoning.  

The intent of zoning is to:  

 Protect the airport from incompatible land uses that could interfere with the safety 

operation of the airport, 

 Protect public safety by reducing the potential for fatalities, property damage or noise 

complaints within the vicinity of the airport, and 

 Protect the public investment made by taxpayers in the airport and the economic 

benefits it provides to the region. 

Public airports are required under Wisconsin Administrative Code TRANS 55 to adopt and 

maintain a height limitation zoning ordinance (HLZO) to receive state aid for airport 

improvements. Airport owners have the power to establish land use controls within 3 miles of 

the airport per Wisconsin Statute Chapter 114.136. Airports also have the option to adopt 

additional restrictions to maintain land use compatibility around airports. 

Currently there is not a Height Limitation Zoning Ordinance for the Portage Municipal Airport. A 

HLZO should be created and enacted to protect the airport and environs from incompatible land 

uses for the existing and future airport configurations. 
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Table 4-19 

Existing Land Use Control Deficiencies 

Runway Standard(s) Location Deficiency Mitigation Options 

36 RSA, OFZ, OFA 
South of  

RWY 36 End 

Land not 

owned by 

Airport 

 Acquire land (+/- 1.3 acres) and 

relocate road 

 Shift runway end by 220’ 

 Implement declared distances 

36 RPZ 
South of 

RWY 36 End 

Land not 

controlled by 

Airport 

 Acquire land outside of public road 

right-of-way (+/- 10.3 acres) 

18-36 OFZ, OFA 
West of RWY 

36 near end 

Land not 

owned by 

Airport 

 Acquire land (+/- 1 acre) 

 Shift runway end by 1,020’ 

18 RSA, OFZ, OFA 
North of 

RWY 18 End 

Land not 

owned by 

Airport 

 Acquire land (+/- 0.8 acres) and 

relocate roads 

 Shift runway end by 240’ 

 Implement declared distances 

(240’) 

18 RPZ 
North of 

RWY 18 End 

Land not 

controlled by 

Airport 

 Acquire land outside of public road 

right-of-way (+/- 6.2 acres) 

18-36 RVZ 
West of RWY 

intersection 

Land not 

controlled by 

Airport 

 Acquire land use control (+/- 1.3 

acres) 

 Close Runway 4-22 

22 RSA, OFZ, OFA 
Northeast of 

RWY 22 End 

Land not 

owned by 

Airport 

 Acquire land and relocate road 

 Shift runway end by 259’ 

 Implement declared distances 

(240’) and shift runway end 19’ 

22 RPZ 
Northeast of 

RWY 22 End 

Land not 

controlled by 

Airport 

 Acquire land (+/- 8 acres) and 

remove/relocate homes (4) 

 Shift runway end 19’, implement 

declared distances (240’), and 

acquire land (+/- 7.4 acres) outside 

of public road right-of-way 

4-22 OFZ, OFA 
West of RWY 

4-22 End 

Land not 

owned by 

Airport 

 Acquire land (+/- 0.9 acres) 

 Close Runway 4-22 

4 OFZ, OFA 
Southwest of 

RWY 4 End 

Land not 

owned by 

Airport 

 Acquire land (+/- 0.2 acres) and 

relocate roads 

 Shift runway end by 240’ 

 Implement declared distances 

(120’) 

 Close Runway 4-22 
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Table 4-19 

Existing Land Use Control Deficiencies (cont’d) 

Runway Standard(s) Location Deficiency Mitigation Options 

4 RPZ 
Southwest of 

RWY 4 End 

Land not 

controlled by 

Airport 

 Acquire land (+/- 7.5 acres) and 

relocate industrial building 

 Implement declared distances 

(300’), and acquire land (+/- 5.8 

acres) outside of public road right-

of-way 

 Close Runway 4-22 

18-36,  

4-22 
Airport Zoning 

Off-airport 

land uses 

No HLZO to 

meet State 

standards 

 Establish Height Limitation Zoning 

Ordinance (HLZO) based on the 

existing and future airport 

configurations 

Source: TKDA Analysis (2019) 
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Deficiencies Deficiencies
Two (2) commercial storage buildings within Runway 36 
Approach & Runway 18 Departure RPZ
Land containing Runway 18-36 RSA, OFZ and OFA not 
controlled by airport
Land containing Runway 36 approach and runway 18 departure 
RPZ not controlled by airport
Land containing Runway 18-36 OFZ and OFA not controlled 
by airport
Land containing Runway 18-36 RSA, OFZ, and OFA not controlled 
by airport
Land containing Runway 18 approach and Runway 36 departure
RPZ not controlled by airport
Land containing RVZ not controlled by airport

No Height Limitation Zoning Ordinance (HLZO)

Four (4) multi-family residential structures within Runway 22 
Approach & Runway 4 Departure RPZ
Industrial building within Runway 4 Approach & Runway 22 
Departure RPZ
Land contianing Runway 4-22 RSA, OFZ, OFA not controlled
by airport
Land contianing Runway 22 approach and Runway 4 departure RPZ
not controlled by airport
Land contianing Runway 4-22 OFZ and OFA not controlled
by airport
Land contianing Runway 4-22 OFZ and OFA not controlled
by airport
Land contianing Runway 4 approach and Runway 22 
Departure RPZ not controlled by airport

FAA Departure Surfaces

Runway Protection Zone (RPZ)
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Runway Length 

Sufficient runway length is important for the airport to maintain operational capability. It allows 

an aircraft to operate from an airport to their destination with the appropriate load factor. 

Restrictions on runway length may lead to reduced aircraft weight, which then translates in 

reduced fuel, passenger and/or cargo loads.  

It is very important for airports to adequately plan for a future runway configuration, as these 

projects tend to affect the community beyond the property line. Projects of these magnitudes 

require many resources and long lead times for planning, environmental review, and funding 

allocation. 

The recommended runway length for an airport facility varies widely based on runway usage 

(operational frequency), specific aircraft operational demands (aircraft type, weight/load), 

configuration (elevation, gradient) and meteorological conditions (temperature, runway surface 

condition). Runway length should be suitable for the forecasted design aircraft fleet.  

FAA Runway Length Standards 

A runway length analysis was performed using the FAA’s current methodology found in FAA AC 

150/5325-4B, Runway Length Requirements for Airport Design. The design approach in 

Chapter 2 is used for aircraft with maximum takeoff weight of 12,500 pounds and less, and 

Chapter 3 identifies a recommended runway length based on a family grouping of business jet 

aircraft less than 60,000 pounds. The results are in Table 4-20. 

Table 4-20 

FAA Runway Length Requirements 

Airport and Runway Data 

Airport Elevation 824 feet 
Mean Daily Maximum Temperature of Hottest Month 82.8°F (28.2°C) 

Maximum Difference in Runway Centerline Elevation 10 feet (+100 feet)* 

Aircraft Classification 
Recommended Runway Length 

Takeoff Landing (Wet) 

Small Airplanes 12,500 Pounds or Less (50 knots or greater approach speed) 

Less than 10 passenger seats at 95% of fleet 3,300 feet 3,300 feet 

Less than 10 passenger seats at 100% of fleet 3,800 feet 3,800 feet 

10 or more passenger seats  4,300 feet 4,300 feet 
Large Airplanes Less Than 60,000 Pounds but Greater Than 12,500 Pounds 

75% of fleet at 60% useful load 4,800 feet 5,500 feet 

75% of fleet at 90% useful load 6,400 feet 7,000 feet 

100% of fleet at 60% useful load 5,400 feet 5,500 feet 

100% of fleet at 90% useful load 8,100 feet 7,000 feet 
Source: FAA AC 150/5325-4B, Runway Length Requirements for Airport Design 

*Adjustment applies to large airplane takeoff length only 

The recommended length through PAL 2 for 95% of the small aircraft fleet with a maximum 

takeoff weight of 12,500 pounds or less rounds up to 3,300 feet. According to FAA, the 95% of 

fleet classification applies to “airports that are primarily intended to serve medium size 

population communities with a diversity of usage and a greater potential for increased aviation 

activities.” The 100% of fleet classification is “primarily intended to serve communities located 
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on the fringe of a metropolitan area”. Although C47 is located within the Madison metropolitan 

statistical area, Portage is not directly connected to Madison’s suburban development. 

Therefore, the 95% of fleet classification applies for airport activity through PAL 2. 

The 100% of fleet classification should be considered when the design aircraft fleet increases to 

an ARC B-II, small airplane in PAL 3. A representative airplane is a Beechcraft King Air B200. 

This twin-engine turboprop airplane is on the upper end of the small aircraft fleet mix with less 

than 10 passenger seats. The FAA recommended runway length in PAL 3 is 3,800 feet.   

The design aircraft is forecast evolves to become an AAC-B, ADG-II, TDG-1B large turbojet 

aircraft by PAL 4 at the end of the planning period. Representative aircraft in this category 

include the Hawker Beechcraft 900XP and the Cessna Citation Excel. These aircraft fall into the 

FAA runway length category of large airplanes less than 60,000 pounds but greater than 12,500 

pounds. The Cessna Citation Excel falls under the 75% of fleet curve. Projected destinations 

are estimated to be less than 1,000 nautical miles in length with a less than maximum load, 

equating to a 60% useful load factor. Therefore, the FAA recommended runway length in PAL 4 

is 4,800 feet for takeoff and 5,500 feet of landing with a wet runway.   

Aircraft-Specific Runway Length Data 

No airport-specific detailed analysis of specific aircraft types was performed as part of this 

study. However, available data was used to broadly identify runway length needs in common 

aircraft types at maximum takeoff and landing weight as shown in Table 4-21. 

Table 4-21 

Sample Aircraft Runway Performance Data 

Aircraft Type Size ARC 
Takeoff 

Length 

Landing 

Length 

Cirrus SR-22 Single Piston Small A-I 1,900 feet 2,500 feet 
Beechcraft Bonanza A36 Single Piston Small A-I 2,900 feet 1,700 feet 

Beechcraft Baron 58 Multi Piston Small B-I 3,400 feet 2,600 feet 
Beechcraft King Air B200 Turboprop Small B-II 3,800 feet 3,100 feet 

Beechcraft King Air B350i Turboprop Large B-II 4,400 feet 2,800 feet 

Cessna Citation Encore Turbojet Large B-II 4,100 feet 5,100 feet 

Beechcraft Hawker 850XP Turbojet Large B-II 5,900 feet 5,200 feet 
Source: Airplane Performance Manuals, TKDA Analysis (2019) 

This review demonstrates most, but not all, ARC A-I and B-I aircraft are accommodated by the 

FAA’s recommended length of 3,300 feet for 95% of the small aircraft fleet. The FAA’s 

recommended length of 3,800 feet for 100% of the small aircraft fleet matches the required 

length for a Beechcraft King Air B200. The runway length needs of business jet fleet vary, but 

could largely be accommodated with FAA’s recommended length of 5,500 feet. 

A comprehensive analysis of specific aircraft types may be needed to evaluate whether a 

runway length differing from FAA recommendations can serve the takeoff and landing length 

needs of the aircraft fleet mix. 

Other Considerations 

The FAA recommends a minimum runway length of 3,200 feet for runways accommodating 

circling and non-precision instrument approaches with visibility minimums as low as ¾ mile. An 
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approach lower than ¾ mile requires a length of 4,200 feet. This standard would apply to the 

primary runway. In addition, the SASP indicates the runway length facility service attribute for a 

Medium GA airport is 4,000 feet to 5,499 feet or greater, however actual runway dimensions are 

determined by the critical aircraft. 

The airport user survey conducted as part of this study indicated the average runway length 

needed is 3,100 feet, with a minimum landing distance of 2,800 feet and minimum takeoff 

distance of 2,700 feet. The average minimum crosswind runway distance is 2,700 feet. The 

results are only a sample of the needs of those that responded to the survey.  

Crosswind runways require a runway length for the lower crosswind capable airplanes using the 

primary runway. This equates to ARC A-I/B-I small aircraft, for which the FAA’s recommended 

length is 3,300 feet. Another factor that may reduce actual crosswind runway length needs is a 

prevailing headwind during takeoff and landing operations. Analysis performed at other airports 

demonstrates a paved crosswind runway length as short as 2,600 feet could accommodate the 

takeoff distance needs of all single-engine and some multi-engine aircraft operations with a 10-

knot headwind. 

Recommended Runway Lengths 

Table 4-22 summarizes the recommended runway length for various design aircraft. The actual 

planned runway length may be different considering the impacts of implementing such a length. 

Runway length alternatives exploring these recommendations would be analyzed in the 

Alternatives Analysis chapter. 

Table 4-22 

FAA Recommended Runway Length 

Runway ARC PAL Standards 
Takeoff 

Length 

Landing 

Length 

Primary B-I(S) 1-2 
Small Aircraft < 10 passengers, 

95% of Fleet 
3,300 feet 3,300 feet 

Primary B-II(S) 3 
Small Aircraft < 10 passengers, 

100% of Fleet 
3,800 feet 3,800 feet 

Primary B-II(L) 4 
Large Aircraft < 60,000 pounds  

75% of Fleet, 60% Useful Load 
4,800 feet 5,500 feet 

Crosswind B-I(S) 1-4 
Small Aircraft < 10 passengers, 

95% of Fleet 
3,300 feet 3,300 feet 

Source: TKDA Analysis (2019) 

Declared Distances 

Declared distances are the maximum runway lengths available and suitable to meet takeoff, 

rejected takeoff and landing distance performance requirements for turboprop and turbojet 

powered aircraft. Declared distance elements include: 

 Takeoff Run Available (TORA): the distance available for ground run of an aircraft 

taking off 

 Takeoff Distance Available (TODA): TORA plus any remaining runway or clearway 

length 
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 Accelerate-Stop Distance Available (ASDA): the runway plus stopway length 

available for the acceleration and deceleration of an aircraft aborting a takeoff 

 Landing Distance Available (LDA): the runway length available for the landing of an 

aircraft 

All declared distances equal the total runway length for a normal runway. A special application 

of declared distances can be used to meet operational safety requirements. Declared distances 

can be used to mitigate approach/departure obstructions, RPZ land use incompatibilities, or 

incompatible airport design areas by adjusting usable runway lengths. They cannot be used to 

increase available runway length.  

FAA defines declared distances are used to satisfy performance requirements for turbine-

powered aircraft. Existing runways have the capability of serving A-I/B-I small turbine-powered 

aircraft such as the Cirrus SF-50 Vision (turbojet), Cessna 425 (twin-engine turboprop), or 

Socata TBM-850 (single-engine turboprop) aircraft. The landing distance of single-engine 

turboprop aircraft is as short as 2,500 feet. 

C47 has a published displaced threshold for Runway 36 (260’) and Runway 18 (92’), resulting in 

a reduced LDA. No declared distances are formally published for the airport. The current 

runway length results in runway design standard deficiencies.  

Implementing declared distances may be a cost efficient way to mitigate deficiencies to airport 

design standards within airport property. Many deficiencies such as obstacles within RSA, OFA, 

and OFZ beyond the runway ends, airspace obstructions to the FAA approach surface, and 

incompatible land uses to the RPZ can be addressed in this manner. Runway operational utility 

is reduced. Possible actions include: 

 Runway 36 

o Displace landing threshold by 940 feet to clear the FAA approach surface from 

the controlling man-made obstacle (transmission line)  

o Reduce takeoff distance by 240 feet to provide compliant RSA/OFA/OFZ beyond 

the takeoff run 

 Runway 18 

o Displace landing threshold by 380 feet to clear the FAA approach surface from 

the controlling man-made obstacle (15’ vehicle on County Highway CX)  

o Reduce takeoff distance by 240 feet to provide compliant RSA/OFA/OFZ beyond 

the takeoff run 

 Runway 4 

o Reduce takeoff distance by 259 feet to provide compliant RSA/OFA/OFZ beyond 

the takeoff run 

 Runway 22 

o Shift runway end by 19 feet to the southwest to remove field road from 

RSA/OFA/OFZ 

Applying declared distances will be reviewed for compliance with other airport design standards 

in the Alternatives Analysis chapter. 
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Runway Width 

The FAA runway width requirement for an RDC B-I(S)-VIS or B-I(S)-5000 runway is 60 feet. The 

width increases to 75 feet for runways with an RDC of B-II(S)-5000. Runways accommodating 

ARC B-II aircraft with approach visibility minimums lower than ¾ mile require a runway width of 

100 feet. The Wisconsin SASP states the facility service objective for a medium GA airport is a 

75-foot wide primary runway, however actual runway dimensions are determined by the critical 

aircraft. 

The recommended primary runway width through PAL 2 is 60 feet. The width increases to 75 

feet in PAL 3. The crosswind runway width is 60 feet.  

Pavement Strength 

Airfield pavements should be adequately maintained, rehabilitated and reconstructed to meet 

the operational needs of the airport. Airport pavements have a minimum 20-year design life. The 

published pavement strength is based on the subgrade condition, construction materials, 

thickness, aircraft weight, gear configuration and operational frequency for the pavement to 

perform over its useful life. Larger aircraft could occasionally exceed the pavement strength but 

not on a regular basis. 

The design aircraft through PAL 3 requires a primary runway and taxiway pavement strength of 

12,500 pounds in a single-wheel configuration. The PAL 4 design airplane transitions to a large 

business jet with a 20,000 pound single-wheel and 30,000 pound dual-wheel pavement strength 

requirement. The crosswind runway requires a pavement strength up to 12,500 pounds in a 

single-wheel configuration through the planning period. 

There is no existing published pavement strength for the airport’s runways, and it is assumed 

the pavement strength is 12,500 pounds and meets current needs. An engineering evaluation 

should be completed to verify the existing runway pavement strength to ensure the design 

aircraft can be accommodated. 

The FAA standard for measuring the reporting pavement strength on runways with pavement 

strengths greater than 12,500 pounds is defined in FAA AC 150/5335-5C, Standard Method of 

Reporting Airport Pavement Strength. The Aircraft Classification Number – Pavement 

Classification Number (ACN-PCN) method is defined within this guidance. The PCN value 

should equal or exceed the ACN value assigned for the design aircraft. The minimum 

recommended PCN value is 8 for the primary runway in PAL 4 to accommodate the design 

airplane greater than 12,500 pounds.  

Pavement Surface Type 

The primary runway is a bituminous asphalt surface without any surface treatment. This meets 

the needs of the airport through PAL 3.  

Runway grooving improves aircraft stopping performance in wet or contaminated runway 

conditions. This is particularly critical during the landing phase of flight to mitigate the risk of a 

runway overrun. Runway grooving is now eligible for FAA funding when the design aircraft 

becomes a turbojet airplane and the runway length is at least 4,000 feet. Runway grooving is 

recommended on the primary runway in PAL 4. 
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The crosswind runway is currently a paved surface with an aggregate friction seal coat. A paved 

runway without any surface treatment meets the existing and future needs for this runway’s 

operation.  

Runway Designation 

Runway designation is determined by the magnetic bearing (azimuth) of the runway centerline 

which is relative to the location of the magnetic north pole. The runway designator number is the 

whole number nearest the one-tenth of the magnetic azimuth along the runway centerline when 

viewed from the direction of aircraft approach.  

The June 2019 magnetic variation at C47 is 2° 42' west. As the location of the magnetic North 

Pole changes over time (0° 2' west per year), runway designations may need to be adjusted. 

The current Runway 18-36 (181.19°/001.19° magnetic bearing in 2039) is appropriately 

designated for the planning period. Runway 4-22 (46.40°/226.40° magnetic bearing in 2039) 

should be re-designated as Runway 5-23 as soon as 2027. 

Pavement Condition 

Airfield pavement needs to be adequately maintained to provide a safe operating surface for the 

design aircraft fleet. The typical useful life of a bituminous asphalt pavement ranges from 20 to 

30 years if properly maintained. The useful life for a concrete pavement can extend to 40 years 

and beyond. Pavement should undergo regular pavement maintenance by crack sealing joints 

annually and applying surface treatment every 5-7 years. Major rehabilitation is needed when 

the pavement surface requires replacement. Reconstruction is necessary when the base layers 

require rework.   

The last pavement inspection at C47 was completed in October 2015. Runway 18-36 has a 

pavement condition index (PCI) rating ranging between 70 to 72. The crosswind runway 4-22 

has a PCI rating of 56. The runway intersection has a PCI value of 73. The area weighted PCI 

of all runway pavements is 70, which meets SASP facility objectives of 70. Future pavement 

condition needs to be monitored with pavement rehabilitation, resurfacing, or reconstruction 

actions taken as needed. 

Physical Runway Deficiencies 

Table 4-23 summarizes the deficiencies in the existing runway length and width to the 

recommended standards.  

Table 4-23 

Existing Physical Runway Deficiencies 

Runway Standard(s) Deficiency Mitigation Options 

4-22 Runway width 40’ pavement width  Widen runway by 20’ 

4-22 Runway length 
2,559’ takeoff and landing 

distance 
 Extend runway by 741’ 

4-22 Pavement condition 2015 PCI = 56  Rehabilitate runway 

18-36, 4-22 Pavement strength 
Pavement not published to 

12,500 pounds 

 Confirm or strengthen 

runway 

Source: TKDA Analysis (2019) 
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Instrument Procedures 
Instrument approach procedures are used by landing aircraft to navigate to the airport during 

IMC. Establishing approaches with the lowest possible weather minimums allow the airport to 

maximize its operational utility. Lower instrument approach minimums increase airport 

accessibility and reduce weather-related diversions to other airports. This is important to support 

on-demand corporate aircraft operations.  

Each approach type requires differing infrastructure and navigational aids. Approaches with 

lower visibility minimums typically have additional infrastructure and navigational aids 

requirements. Types of approach procedures include non-precision approach (NPA), approach 

with vertical guidance (APV) and precision approach (PA). 

More details on the airspace and navigational aids required for instrument procedures can be 

found in later sections of this chapter. 

Primary Runway 
Existing 

C47 currently has a GPS-based Localizer Performance (LP) and Lateral Navigation (LNAV) 

approach to the Runway 18 end. A circling approach is available to the Runway 36 end. The 

airport can be accessed 95.41% of the time with an existing instrument approach, increasing 

airport utility by 7.11% over visual approaches. The existing C47 primary runway approaches 

have cloud ceiling minimums that are about 300 feet higher than the lowest practical minimums 

for the approach type. 

There are numerous obstructions to the Runway 18 and 36 FAA approach surface “Row 4” with 

a 20:1 slope for a non-precision or circling approach. The airport sponsor will need to take 

action to mitigate obstructions to maintain existing instrument procedures. Actions may include 

tree trimming/removal, and changes to the runway threshold locations. This is a priority 

recommendation.  

Future 

It is generally recommended to establish an approach with vertical guidance (APV) to the 

runway end with the highest wind coverage and a non-precision approach (NPA) on the 

opposite runway end. Runway 36 at Portage has the highest wind coverage but does not have a 

straight-in instrument approach. An APV procedure enables more precise vertical navigation, 

and possibly lower instrument approach minimums. An APV requires a clear FAA Approach 

Surface “Row 6” with a 30:1 slope. At Portage, implementing these NPA and APV 

recommendations may not be practical considering surrounding land use impacts.  

In PAL 4, the design aircraft becomes a large turbojet aircraft. It is recommended the airport 

consider establishing an approach with ¾-mile visibility minimums. The establishment of a ¾-

mile approach with an approach lighting system can increase airport utility by over 3%. An APV 

procedure with ¾-mile visibility minimums triggers the following requirements over a non-

precision approach: 

 Full-length parallel taxiway 

 Widened FAR Part 77 Primary Surface to 1,000 feet 
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 Widened FAR Part 77 Approach Surface with a 34:1 approach slope 

 Clear FAA Approach Surface Row 6 (30:1) for a vertically-guided approach 

 Approach Runway Protection Zone (RPZ) with dimensions of 1,000-foot wide inner 

width, 1,510-foot outer width, and 1,700-foot length 

Improving instrument approach minimums was desired or needed by 64% of the user survey 

respondents, ranking #5 on the list of facility needs. The airport should take steps to at least 

maintain existing approaches, and enhancing approaches if practical. Instrument approach 

options and impacts will be evaluated in the Alternatives Analysis chapter.  

Crosswind Runway 
Existing 

Runway 4 and 22 are served by circling instrument approaches from the GPS Runway 18 

procedure. Circling minimums require 300 feet of obstacle clearance within the circling area. 

Other airports have similar circling minimums to Portage at 600 feet. There are numerous 

obstructions to the FAA approach surface “Row 4” with a 20:1 slope for a circling approach. The 

airport sponsor will need to take action to mitigate obstructions to maintain existing circling 

approach procedures. Actions may include tree trimming/removal, and changes to the runway 

threshold locations. 

Future 

It is generally recommended to maintain at least circling instrument approaches to paved 

crosswind runways if IMC wind coverage does not achieve 95%. At Portage, the Runway 18-36 

IMC wind coverage at 10.5 knots is 93.43%, therefore a crosswind runway with instrument 

capability is recommended. An instrument approach triggers the following additional 

requirements over a visual approach: 

 Medium intensity runway lighting (MIRL) for night minimums 

 Widened FAR Part 77 Primary Surface to 500 feet 

 Widened FAR Part 77 Approach Surface with a 20:1 approach slope 

 Clear FAA Approach Surface Row 4 (20:1) 

Instrument Approach Recommendations 

Table 4-24 summarizes the general instrument approach recommendations applied to C47. 
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Table 4-24 

Instrument Approach Recommendations 

Runway End(s) PAL Approach Type Ideal Weather Minimums 

Primary 
Best Wind 

Coverage (36) 
1-3 

Approach with Vertical 

Guidance (APV) 

250’ cloud ceiling,  

1-mile visibility 

Primary 
Opposite Runway 

End (18) 
1-3 Non-Precision (NPA) 

250’ cloud ceiling,  

1-mile visibility 

Primary 
Best Wind 

Coverage (36) 
4 

Approach with Vertical 

Guidance (APV) 

200’ ceiling,  

¾-mile visibility 

Primary 
Opposite Runway 

End (18) 
4 

Approach with Vertical 

Guidance (APV) 

250’ cloud ceiling,  

1-mile visibility 

Paved 

Crosswind 
Both (4, 22) 1-4 Circling 

350’ cloud ceiling,  

1-mile visibility 
Source: TKDA Analysis (2019) 

Airspace Protection 
Airspace is an important resource around airports that is essential for safe flight operations. 

There are established standards to identify airspace obstructions around airports. FAA grant 

assurances (obligations) require the airport sponsor to take appropriate action to assure that 

airspace is adequately cleared to protect instrument and visual flight operations by removing, 

lowering, relocating, marking or lighting, or otherwise mitigating existing airport hazards and 

preventing the establishment or creating of future airport hazards. Examples of obstructions 

include trees, buildings, poles, towers, terrain, mobile objects (i.e. vehicles on roads), and 

aircraft tails. Sufficiently clear airspace near the approach and departure runway ends are vitally 

important for safe airport operations. An FAA aeronautical study should be completed to 

determine the operational impacts and necessary mitigation of obstructions (i.e. lowering, 

lighting, marking, or publishing operational restrictions). 

FAR Part 77 Civil Airport Imaginary Surfaces 

The “imaginary” three-dimensional airspace surfaces identified under Title 14 CFR (Code of 

Federal Regulations) Part 77 Safe, Efficient Use, and Preservation of the Navigable Airspace is 

used to determine whether man-made or natural objects penetrate and become obstructions. 

Obstructions are a presumed hazard to air navigation by FAA unless an aeronautical study is 

conducted by FAA after submission by the Sponsor. 

Federal Aviation Regulation (FAR) Part 77 surfaces are the protective surfaces most often used 

to provide height restriction zoning protection around an airport. Sufficiently clear airspace is 

necessary for the safe and efficient use of aircraft arriving and departing an airport. Part 77 

airspace standards are defined by the most demanding approach to a runway. These airspace 

surfaces include the primary, approach, transitional, horizontal, and conical surfaces each with 

different standards. Part 77 considers the height of mobile objects over traverse ways. Public 

roads must clear by 15 feet, interstate highways by 17 feet, railroads by 23 feet, and private 

roads by 10 feet or the height of the most critical vehicle.  
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Table 4-25 depicts the recommended existing and future approach airspace surfaces for C47 

based on instrument approach recommendations. The feasibility of establishing an instrument 

approach to Runway 36 will need to be reviewed in detail. 

Table 4-25 

Part 77 Approach Airspace Standards & Recommendations 

Runway 
End 

Approach 
Standards 

Code 
End 

Offset 
Inner 
Width 

Outer 
Width 

Length Slope 

Existing 

18 
Non-Precision Utility 

Greater Than ¾ Mile 
A(NP) 200’ 500’ 2,000’ 5,000’ 20:1 

36 Visual Utility A(V) 200’ 500’ 1,250’ 5,000’ 20:1 

4 Visual Utility A(V) 200’ 250’ 1,250’ 5,000’ 20:1 

22 Visual Utility A(V) 200’ 250’ 1,250’ 5,000’ 20:1 

PAL 1-3 

36 
Non-Precision Utility 

Greater Than ¾ Mile 
A(NP) 200’ 500’ 2,000’ 5,000’ 20:1 

PAL 4 

36 

Non-Precision, 

Other-Than-Utility,    

As low as ¾ mile 

D 200’ 1,000’ 4,000’ 10,000’ 34:1 

18 

Non-Precision, 

Other-Than-Utility,    

Greater Than ¾ Mile 

C 200’ 1,000’* 3,500’ 10,000’ 34:1 

Source: 14 CFR Part 77, TKDA Analysis (2019); *Inner width is also the Primary Surface width driven by the most demanding 

approach to a runway. Existing standard to remain unless identified in bold.              

Code:  A(NP) = Non Precision Approach (Utility Runway), A(V) = Visual Approach (Utility Runway), C = Non Precision Approach 

(Visibility Minimums greater than ¾ mile), D = Non Precision Approach (Visibility Minimums as low as ¾ mile)  

There are dozens of existing Part 77 obstructions analyzed in the Inventory chapter and 

summarized in Table 4-26. Obstructions and mitigation will be identified in detail in a future 

Airport Layout Plan (ALP) Update.  

Generally speaking, objects should be kept clear of Part 77 surfaces. The airport sponsor is not 

required to prevent or clear penetrations to FAR Part 77, however they need to be identified on 

an ALP. Part 77 obstructions may be airport design standard deficiencies that need to be 

addressed. Part 77 obstructions should be removed whenever opportunities exist. New 

development should be kept below the Part 77 airspace surfaces whenever possible to maintain 

airport operational utility.  
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Table 4-26 

Existing FAR Part 77 Obstructions 

Surface Obstruction Points 

Primary 115 

Approach 91 

Transitional 120 

Horizontal 1 

Conical 0 
Source: TKDA Analysis (2019) 

FAA Approach/Departure Surfaces 

FAA identifies sloping approach surfaces that must be cleared at an absolute minimum for 

safety for landing and departing aircraft. These surfaces are identified in Table 3-2 of 

Engineering Brief 99, an interim update to FAA AC 150/5300-13A. These surfaces are intended 

to be similar to the more complex surfaces identified in Terminal Instrument Procedures 

(TERPS) standards. 

All objects must clear the surface for the applicable runway operational design standard to meet 

minimum aviation safety standards for a given runway landing threshold location. Approach 

airspace penetrations typically require the removal of the object, operational restrictions, or the 

runway landing threshold to be shifted or displaced down the runway.  

The departure surface applies to runway where IFR departures are allowed. The departure 

surface should remain clear of obstacles. The surface begins at the end of the takeoff distance 

and extends upward and outward at a 40:1 slope. Penetrations to the departure surface may 

require the obstacle to be published, or require mitigation including increasing the minimum 

aircraft climb rate or runway length operational restrictions. Many runway ends at other airports 

have obstructions that remain and are published for pilot information. In general, the airport 

should remove or mitigate on-airport 40:1 departure surface obstructions whenever possible, 

address off-airport obstructions as opportunities arise and prevent any new 40:1 obstructions.  

The applicable existing and future approach/departure surface standards are identified in Table 

4-27, with further analysis in the subsequent sections. 
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Table 4-27 

FAA Approach/Departure Surface Standards & Recommendations 

Runway 
End 

Table 3-2 
Row 

Description Slope 

Existing 

18, 36, 
4, 22 

4 
Approach end of runways expected to accommodate 

instrument approaches having visibility minimums > ¾ mile, 
and circling approaches 

20:1 

18, 36, 
4, 22 

7 Departure runway ends for all instrument operations 40:1 

PAL 1-3 

36 6 
Approach end of runways expected to accommodate 

instrument approaches with vertical guidance 
30:1 

PAL 4 

18 6 
Approach end of runways expected to accommodate 

instrument approaches with vertical guidance 
30:1 

Source: FAA AC 150/5300-13A, FAA Engineering Brief 99, TKDA Analysis (2019) 

Note: Most critical row(s) shown. Existing standard to remain unless identified in bold. 

FAA Approach Surface 

There are dozens of object points that are penetrations to the FAA 20:1 approach surfaces to all 

existing runway ends based on how the airport operates today. Object types include trees, 

buildings, poles, vehicles on roads, and other vertical objects. Unlike the FAR Part 77 Approach 

Surface, the airport sponsor must take action to ensure that all on airport obstructions to the 

FAA approach surfaces are removed. Mitigation options include obstruction removal, changing 

runway end utility, and/or displacing the runway landing threshold. FAA approach surface 

obstruction groups are listed in Table 4-28 with potential mitigation options, grouped by runway 

end. 

FAA Departure Surface 

There are hundreds of FAA survey object points that are penetrations to the FAA 40:1 departure 

surface for all runway ends. Object types include poles, buildings, and trees. All runway ends 

allow for instrument departures per published FAA procedures. While it is more critical to ensure 

that approach surfaces obstructions are addressed, the FAA departure surface should not be 

ignored. Mitigation options include removal where possible, or eliminating IFR departures. A list 

of departure surface obstructions are listed in Table 4-28 with potential mitigation options, 

grouped by runway end. 

Terminal Instrument Procedures (TERPS) 

The FAA has established standards to develop instrument procedures in the United States. FAA 

Order 8260.3D, U.S. Standards for Terminal Instrument Procedures (TERPS) and related 

orders outlines these complex standards to develop instrument procedures. Some critical 

TERPS obstruction clearance surface (OCS) standards are integrated into FAA Airport Design 

standards, including many final approach segments and the departure surface. Other TERPS 

surfaces are standalone such as the missed approach surface. Some TERPS surfaces may 

even be more restrictive than Part 77 or FAA Airport Design standards. Penetrations to TERPS 

surfaces may result in higher weather minimums or operational restrictions. 
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Removal or mitigation of the obstructions to the FAA approach surface may allow for the 

removal of the current night restriction on the GPS RWY 18 procedure in coordination with the 

FAA’s Flight Procedure Office (FPO). The current cloud ceiling minimums for the GPS RWY 18 

procedure are higher than the ideal design. Coordination with FAA FPO is recommended to 

determine the critical obstacle(s) and if they can be lowered/removed to improve the approach 

minimums. Future instrument approach procedures will need to be evaluated by FAA FPO for 

feasibility based upon available obstacle data. The airport sponsor should also periodically 

update the obstruction data with an FAA aeronautical survey or directly with the FPO for 

individual points to ensure the FAA’s obstacle database is current. 
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Table 4-28 

Existing FAA Approach & Departure Surface Deficiencies 

 

  

Runway 

End 
Standard(s) Location Deficiency Mitigation Options 

36 
FAA Approach Surface  

(Row 4) 

East of 

Runway 36 

End 

Aircraft tails and wind cone 

obstruct by up to 20’ 

 Shift RWY 36 threshold by 400’ 

 Reclassify RWY 36 for VFR landings and shift 

threshold by 200’ 

 Relocate fuel facility and wind cone 

36 
FAA Approach Surface  

(Row 4) 

West of 

Runway 36 

End 

Buildings and antenna obstruct 

by up to 33’ 

 Shift RWY 36 threshold by 660’ 

 Reclassify RWY 36 for VFR landings and shift 

threshold by 460’ 

 Remove building 

36 
FAA Approach Surface  

(Row 4) 

South of 

Runway 36 

End 

Silver Lake Drive and parking lot 

obstruct by up to 9’ 

 Shift RWY 36 threshold by 180’ 

 Reclassify RWY 36 for VFR landings  

 Remove/relocate roads 

36 
FAA Approach Surface  

(Row 4) 

South of 

Runway 36 

End 

Trees obstruct surface by up to 

20’ 

 Acquire land rights and trim/remove trees 

 Shift RWY 36 threshold by 400’ 

 Reclassify RWY 36 for VFR landings and shift 

threshold by 200’ 

36 
FAA Approach Surface  

(Row 4) 

South of 

Runway 36 

End 

Building vent obstructs surface 

by 16’ 

 Acquire land rights and remove building 

 Shift RWY 36 threshold by 320’ 

 Reclassify RWY 36 for VFR landings and shift 

threshold by 120’ 

36 
FAA Approach Surface  

(Row 4) 

South of 

Runway 36 

End 

Power lines and poles obstruct 

surface by up to 37’ 

 Shift RWY 36 threshold by 740’ 

 Reclassify RWY 36 for VFR landings and shift 

threshold by 540’ 

 Bury high-voltage power line through approach 

36 
Runway 18 FAA 

Departure Surface 

South of 

Runway 36 

End 

Over 240 objects (buildings, 

poles, vehicles on roads, trees) 

penetrating by up to 87’ 

 Remove/mitigate on-airport obstructions as 

opportunities arise 

 Prevent establishment of new obstructions 

 Do not allow instrument departures on RWY 18 
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Table 4-28 

Existing FAA Approach & Departure Surface Deficiencies (cont’d) 

 

  

Runway 

End 
Standard(s) Location Deficiency Mitigation Options 

18 
FAA Approach Surface  

(Row 4) 

North of 

Runway 36 

End 

Interstate 39 and CTH CX 

obstruct surface by up to 9’ 

 Shift RWY 36 threshold by 280’ 

 Reclassify RWY 36 for VFR landings and shift 

threshold by 20’ 

 Remove/relocate roads 

18 
FAA Approach Surface  

(Row 4) 

North of 

Runway 36 

End 

Trees obstruct surface by up to 

34’ 

 Acquire land rights and trim/remove trees 

 Shift RWY 18 threshold by 680’ 

 Reclassify RWY 18 for VFR landings and shift 

threshold by 480’ 

18 
Runway 36 FAA 

Departure Surface 

North of 

Runway 18 

End 

Over 90 objects (pole, vehicles 

on roads, trees) penetrating by 

up to 58’ 

 Remove/mitigate on-airport obstructions as 

opportunities arise 

 Prevent establishment of new obstructions 

 Do not allow instrument departures on RWY 36 

22 
FAA Approach Surface  

(Row 4) 

Northeast of 

Runway 22 

End 

Trees, poles, and field road 

penetrate by up to 22’ 

 Acquire land rights (city) and trim/remove trees, 

bury/relocate pole, and remove/relocate road 

 Shift RWY 4 threshold by 60’ 

 Reclassify RWY 22 for VFR landings and remove 

trees and field road 

22 
FAA Approach Surface  

(Row 4) 

Northeast of 

Runway 22 

End 

80’ tall trees in residential area 

penetrate up to 57’ 

 Acquire land rights and trim/remove trees 

 Shift RWY 22 threshold by 1,140’ 

 Reclassify RWY 22 for VFR landings and shift 

threshold southwest by 940’ 

22 
Runway 4 FAA Departure 

Surface 

Northeast of 

Runway 4 

End 

Over 40 objects (buildings, 

poles, vehicles on roads, trees) 

penetrating by up to 79’ 

 Remove/mitigate on-airport obstructions as 

opportunities arise 

 Prevent establishment of new obstructions 

 Do not allow instrument departures on RWY 22 
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Table 4-28 

Existing FAA Approach & Departure Surface Deficiencies (cont’d) 

Source: TKDA Analysis (2019) 

Runway 

End 
Standard(s) Location Deficiency Mitigation Options 

4 
FAA Approach Surface  

(Row 4) 

Southwest of 

Runway 4 

End 

CTH CX and parking lot 

obstructs surface by up to 10’ 

 Shift RWY 4 threshold by 200’ 

 Reclassify RWY 22 for VFR landings  

 Remove/relocate road and parking lot 

4 
FAA Approach Surface  

(Row 4) 

Southwest of 

Runway 4 

End 

Building obstructs surface by 5’ 

 Shift RWY 4 landing threshold by 100’ 

 Reclassify RWY 4 for VFR landings  

 Remove building 

4 
FAA Approach Surface  

(Row 4) 

Southwest of 

Runway 4 

End 

Trees obstruct surface by up to 

51’ 

 Acquire land rights and remove trees 

 Shift RWY 4 threshold by 1,020’ 

 Reclassify RWY 4 for VFR landings and shift 

threshold by 820’ 

4 
FAA Approach Surface  

(Row 4) 

Southwest of 

Runway 4 

End 

Power poles obstruct surface by 

up to 3’ 

 Acquire land rights and lower/remove power pole 

 Shift RWY 4 landing threshold by 60’ 

 Reclassify RWY 4 for VFR landings 

4 
Runway 22 FAA 

Departure Surface 

Northeast of 

Runway 22 

End 

Over 80 objects (buildings, 

poles, vehicles on roads, trees) 

penetrating by up to 74’ 

 Remove/mitigate on-airport obstructions as 

opportunities arise 

 Prevent establishment of new obstructions 

 Do not allow instrument departures on RWY 4 
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Other Design Surfaces 
Inner-Approach Obstacle Free Zone (IA-OFZ) 

A clear inner-approach OFZ is necessary if an Approach Lighting System (ALS) is installed. The 

inner-approach OFZ is a 50:1 sloped surface begins 200 feet from the runway threshold and 

extends 200 feet beyond the last approach light. The IA-OFZ would be applicable in PAL 4 

when an ALS is recommended for a ¾-mile approach.   

Visual Aids 

Visual aids at an airport require clear Obstacle Clearance Surface (OCS) to provide sufficient 

guidance for pilots. These include approach lighting systems and visual guidance slope 

indicators. For a Precision Approach Path Indicator (PAPI) system with a typical 3-degree 

glidepath, a 31.29:1 sloped surface must be clear. The specific airspace standards for this and 

other approach lighting systems are defined in FAA Order 6850.2B and FAA Engineering Brief 

95. If the Runway 18 landing threshold is adjusted, the PAPI will need to be moved and should 

be designed at that time so the PAPI light plane clears objects.  

FAA Aeronautical Surveys 

The FAA has implemented Aeronautical Survey requirements per FAA AC 150/5300-18B: 

General Guidance and Specifications for Submission of Aeronautical Data to NGS: Field Data 

Collection and Geographic Information System (GIS) Standards. FAA airport survey 

requirements require obstruction data to be collected using assembled aerial imagery for the 

airport. This data is used in aeronautical publications and to develop instrument approach 

procedures.  

The most recent FAA aeronautical survey was completed in April 2011. When safety-critical 

data is needed to update runway end data or enhance an instrument approach, then a new 

aeronautical survey is required to meet FAA standards. 

Navigational Aids (NAVAIDs) 
Airfield NAVAIDs are any ground or satellite-based electronic or visual device to assist pilots 

with airport operations. They provide for the safe and efficient operations of aircraft on an airport 

or within the vicinity of an airport. The type of NAVAIDS required are determined by FAA 

guidance based on an airport’s usage, activity and approach type.  

Area Navigation 

Consistent with FAA’s NextGen initiative, satellite-based systems will primarily be used for area 

navigation with ground-based NAVAIDs used for secondary purposes. Wide Area Augmentation 

System (WAAS) provides the framework for satellite-based navigation and approach 

procedures. Supporting ground infrastructure that may be needed include ADS-B antennas at 

certain airports, and Ground Based Augmentation System (GBAS) antennas to support 

precision approaches. C47 should plan for the continued use of satellite-based area navigation 

at the airport, as Very-High Frequency Omnidirectional Range (VOR) are being 

decommissioned throughout the region to support the FAA’s Minimum Operational Network. 
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Runway Approach 

Some NAVAIDs are developed specifically to provide “approach” navigation guidance, which 

assists aircraft in landing at a specific airport or runway. These NAVAIDs are electronic or visual 

in type. FAA Order 6750.16E, Siting Criteria for Instrument Landing Systems and FAA Order 

6850.2B, Visual Guidance Lighting Systems defines the standards for establishing these 

systems. 

Approach Enhancements 

Recommended approach enhancements include establishing new instrument approaches with 

vertical guidance (APV) where feasible. Visibility minimums are recommended to be as low as 

¾-mile on the primary runway. C47 should plan for the continued use of GPS technology to 

provide for APV approaches through PAL 4.  

Visual Guidance Slope Indicator (VGSI) 

A VGSI system provides visual descent guidance to aircraft on approach to landing. A Precision 

Approach Path Indicator (PAPI) system is a typical VGSI system. They are installed on runway 

ends to enhance visual vertical guidance to the runway end. PAPI systems consist of a single 

row of four lights for jet-capable runways. The PAPI light plane needs to meet obstacle 

clearance requirements or be mitigated. Any change to the Runway 18 threshold will require the 

existing 2-box PAPI to be relocated or replaced. The airport should also consider adding a PAPI 

system to the Runway 36 end for operational safety to ensure obstacle clearance. Upgrading 2-

box PAPIs to a 4-box PAPI in PAL 4 is also recommended. PAPIs on the crosswind runway 

likely do not meet minimum FAA activity thresholds identified in FAA Order 7031.2 and are 

therefore not recommended. 

Runway End Identifier Lights (REIL) 

REILs consist of high-intensity flashing white strobe lights located on the approach ends of 

runways to assist the pilot in early identification of the runway threshold. These are not installed 

with an approach lighting system. The existing REIL at the Runway 18 threshold are in fair 

condition. Omnidirectional REILs are recommended for primary runway ends with at least 

circling instrument approaches. The airport should consider replacing the REIL in the near-term 

if the Runway 18 threshold is relocated. A new REIL is recommended on the Runway 36 

threshold. REILs on the crosswind runway likely do not meet minimum FAA activity thresholds 

identified in FAA Order 7031.2 and are therefore not recommended. 
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Approach Lighting System (ALS) 

ALS help pilots transition from instrument 

flight to visual flight for landing. An ALS 

may help provide ¼-mile visibility credit for 

instrument approach minimums. There are 

various configurations, lighting types and 

complexities to these systems. The 

requirement for an airport runway end is 

dependent upon the type of approach and 

visibility minimums.  

There is no ALS currently installed at C47. 

A MALSF system is recommended by 

PAL 4 associated with ¾-mile visibility 

minimums for the primary runway approach: 

 Medium-intensity Approach Lighting System with Sequencing Flashing Lights 

(MALSF): Consists of seven rows of lights, three flashing lights and a row of steady 

burning green lights prior to runway threshold. The system is 1,400 feet in total length 

providing visual guidance to non-precision runways. This system is an option to help 

achieve ¾-mile visibility minimums. This system is a typical facility and service attribute 

for a Medium GA airport in Wisconsin. 

In addition, ALS installation requires a clear Inner-Approach OFZ at a 50:1 slope extending to 

200 feet beyond the last approach light. 

Airfield Visual 

Visual NAVAIDs provide airport users with visual references within the airport environment. 

They consist of lighting, signage, and pavement markings on an airport. Visual NAVAIDS are 

necessary airport facility components on the airfield, promoting enhancing situational 

awareness, operational capability, and safety. FAA AC 150/5340-30, Design and Installation of 

Airport Visual Aids defines the standards for these systems. 

Airport Beacon 

The airport beacon serves as the airport identification light so approaching pilots can identify the 

airport location from sunset to sunrise. The minimum light beam angle is 2 degrees. The 

existing airport beacon at C47 is currently located approximately 1,500 feet to the east of airport 

property on top of the city’s water tower. Although not a local proirity at this time, C47 should 

plan to have the airport beacon located on airport property for ease of maintenance provided 

there would be no large-scale line-of-sight obstructions.  

Runway Lighting 

Runway edge lights are placed off the sides of the runway surface to help pilots define the 

edges and end of the runway during night and low visibility conditions. Runway lights are 

classified by the intensity of light they produce. The existing medium intensity runway lights 

(MIRL) at C47 on primary Runway 18-36 have non-standard spacing in addition to portions of 

the runway that are not lighted. A MIRL system is recommended for the primary runway through 

MALSF Configuration 
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PAL 4. The airport should install a new MIRL system on Runway 18-36 in the near-term, 

particularly when the runway thresholds are relocated. Runway lighting is recommended for the 

crosswind runway by PAL 4, or if the runway is used at night, and/or for instrument operations. 

Taxiway Lighting 

Taxiway edge lighting delineates the taxiway and apron edges. The FAA standard taxiway edge 

lighting system is Medium Intensity Taxiway Lights (MITL), however reflective markers can be 

used as a lower-cost method. The taxiways at C47 are not equipped with any edge lighting. C47 

should plan for taxiway edge markers to provide for economical visual guidance at night through 

PAL 3, then MITL for the parallel and connecting taxiways in PAL 4. 

Lighting Activation 

The pilot activates runway edge and visual approach lights through a Pilot Controlled Lighting 

(PCL) transmitter system. A new PCL system is recommended to be installed during the next 

airfield lighting project. 

Airfield Signage 

Airfield signage is essential for the safe and efficient operation of aircraft and ground vehicles on 

the airport movement area. New manditory airfield guidance signs need to be installed during 

the next airfield project to meet FAA standards.  

Pavement Markings 

Pavement markings help airport users visually identify important features on the airfield. FAA 

has defined numerous different pavement markings to promote safety and situational 

awareness as defined by FAA AC 150/5340-1, Standards for Airport Markings. 

Runway 

Runway pavement markings are white in color. The type and complexity of the markings are 

determined by the approach threshold category to the runway end. The required markings for 

primary Runway 18-36 is non-precision markings. Visual runway markings are required for 

crosswind Runway 4-22 if it remains to accommodate circling instrument approaches. Displaced 

threshold markings on the Runway 4 end should be removed, and a threshold bar added to the 

Runway 22 end. FAA prohibits aligned taxiways and they should be removed or striped 

unusable pavement as soon as practicable. 

Taxiway/Taxilane 

Taxiway and taxilane markings are important for directional guidance for taxiing aircraft and 

ground vehicles. Common taxiway and apron markings include taxiway/taxilane centerline and 

edge. Taxilane centerline markings should be revised through the apron and hangar areas to 

ensure adequate taxilane object free area (TOFA) clearance standards are met for the design 

aircraft wingspan to use that area. Markings should terminate where TOFA standards are not 

met. Taxiway edge markings should be used where appropriate if there is a wide expanse of 

pavement such as near the Runway 36 end.  
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Holding Position 

Holding position markings are a required visual reference to prevent aircraft and vehicles from 

entering critical areas such as an active runway environment. C47 should install standard 

holding position markings located 125 feet from runway centerline at all entrance and 

connecting taxiway locations through PAL 3. At PAL 4 the design aircraft requires an offset of 

200 feet. 

Meteorological 

Aircraft operating to and from an airport require meteorological aids to provide current weather 

data. Weather information helps pilots make informed decision about flight operations. Airports 

have various aids installed providing local weather information. 

Surface Weather Observation 

An Automated Weather Observation System (AWOS) provides continuous reporting of local 

airport weather conditions for safe and efficient aviation operations. C47 currently does not have 

any on-site weather reporting equipment. The nearest reporting station at the Baraboo- 

Wisconsin Dells Airport. One of the Wisconsin SASP facility objectives is to have an AWOS or 

ASOS be available at Medium General Aviation Airport like C47. C47 should plan a site for an 

AWOS in the future, but must pass a benefit-cost analysis (BCA) before it can eligible for federal 

funding.  

An AWOS must meet siting criteria identified in FAA JO 6560.20C. The height of the wind 

sensor is typically 30-33 feet. The system should be kept clear of objects 15 feet below the wind 

sensor height within 500 feet, and clear of objects greater than 10 feet above the wind sensor 

within 1,000 feet. If these standards cannot be achieved, then a less desirable location may 

have to be selected. Ultimately the AWOS must demonstrate reliable weather information can 

be gathered.  

Wind Cone 

Wind cones visually indicate the current wind direction and velocity on an airfield. The wind 

cone and segmented circle is in a central location, visible to pilots on approach or takeoff at 

each runway end, and lighted for night operations. Supplement wind cones are needed if the 

primary wind cone is not visible from a particular location.  

The primary C47 wind cone is currently an obstruction to the Runway 4-22 Obstacle Free Zone 

(OFZ), and also within the Object Free Area (OFA). C47 should plan to relocate the wind cone 

and segmented circle to another centralized area compatible with FAA airport design standards. 

The supplemental wind cone is also an obstruction to the Runway 36 FAA approach surface 

and should be removed or relocated. 

Communications & Air Traffic Control 

The ability for pilots to communicate with other pilots and air traffic control (ATC) is critical for 

the safety and efficiency of the overall air transportation system. C47 will continue to be an 

uncontrolled airport with a UNICOM based on its activity. No changes are needed. On-site 

communications facilities are minimally sufficient; Flight Service Station communication is 
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available via the Remote Communications Outlet (RCO) co-located with the Dells VORTAC. 

This RCO will need to remain operational if the VORTAC is decommissioned in the future. 

Existing NAVAID Deficiencies 

Table 4-29 summarizes the obvious existing navigational aid deficiencies. These are also 

shown graphically in Figure 4-3. Action needs to be taken by the airport to meet these FAA 

airport design standards.  

Table 4-29 

Existing Navigational Aid Deficiencies 

Standard Location Deficiency Mitigation Options 

Runway 18-36 edge 

lighting 
RWY 18-36 

Pavement edge lights do 

not have standard 

spacing 

 Reconfigure runway edge 

lights 

Runway 4 

markings 
RWY 4 end 

Displaced threshold 

markings instead of 

unusable pavement 

markings 

 Restripe unusable pavement 

with yellow chevrons 

Runway 22 

markings 
RWY 22 end 

No threshold bar or 

unusable pavement 

markings 

 Restripe unusable pavement 

with yellow chevrons, add 

threshold bar 

Wind cone and 

segmented circle 

Near runway 

intersection 

Located within RWY 4-

22 ROFA and ROFZ 

 Relocate wind cone and 

segmented circle 

Mandatory airfield 

guidance signs 

Runway hold 

positions 

No mandatory airfield 

guidance signs installed 

 Install mandatory airfield 

guidance signs 

Runway hold position 

markings 

RWY 18-36 

entrance 

taxiways 

Hold line 75’ from 

runway centerline at 

RWY 36 end, no not 

exist for other taxiways 

 Install hold line 125’ from 

runway centerline on all 

taxiways 

Source: TKDA Analysis (2019) 
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Taxiways 
Taxiways provide for the safe and efficient movement of aircraft between the runway and other 

operational areas of the airport. The taxiway system should provide critical links to airside 

infrastructure, increase capacity and reduce the risk of an incursion with traffic on the runway. 

The taxiway system should meet the standards design requirements identified in FAA AC 

150/5300-13A. 

System Design 

FAA has placed a renewed emphasis on taxiway design in their updated airport design 

standards. Fundamental elements help develop and efficient system to meet demands, reduce 

pilot confusion and enhance safety. Considerations include: 

 Design taxiways to meet FAA design standards for existing and future users considering 

expandability of airport facilities. 

 Design taxiway intersections so the cockpit is over the centerline with a sufficient taxiway 

edge safety margin.  

 Simplify taxiway intersections to reduce pilot confusion using the three-node concept, 

where a pilot has no more than three choices at an intersection.  

 Eliminate “hot spots” identified by the FAA Runway Safety Action Team where enhanced 

pilot awareness is encouraged. 

 Minimize the number of runway crossings and avoid direct access from the apron to the 

runway. 

 Eliminate aligned taxiways whose centerline coincides with a runway centerline. 

 Other considerations include avoiding wide expanses of pavement and avoiding “high 

energy intersections” near the middle third of a runway. 

Design Standards 

FAA identifies the design requirements for taxiways. The design standards vary based on 

individual aircraft geometric and landing gear characteristics. The Taxiway Design Group (TDG) 

and Airplane Design Group (ADG) identified for the design aircraft using a taxiway. In addition to 

taxiway/taxilane pavement width, some of the safety standards include: 

 Taxiway/Taxilane Safety Area (TSA): A defined graded and drained surface alongside 

the taxiway prepared or suitable for reducing the risk of damage to an aircraft deviating 

from the taxiway.  

 Taxiway Edge Safety Margin (TESM): The minimum acceptable distance between the 

outside of the airplane wheels and the pavement edge. 

 Taxiway/Taxilane Object Free Area (TOFA): An area centered on the centerline to 

provide enhanced safety for taxiing aircraft by prohibiting parked aircraft and above 

ground objects except for those objects that need to be in the OFA for aircraft ground 

maneuvering purposes. 

Other design standards include taxiway shoulder width to prevent soil erosion or debris 

ingestion for jet engines.  
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Table 4-30 lists the applicable Airplane Design Group (ADG) and Taxiway Design Group (TDG) 

standards for the design aircraft based on PAL. Table 4-31 and 4-32 describe the specific FAA 

taxiway design standards based on various ADG and TDG classifications that may operate at 

C47, respectively. 

Table 4-30 

Taxiway Design Aircraft Standards 

Design Aircraft PAL 1 PAL 2 PAL 3 PAL 4 

Airplane Design Group (ADG) I I II II 

Taxiway Design Group (TDG) 1A 1A 1B (2)* 1B (2)* 
Source: TKDA Analysis (2019); *Parenthesis represents TDG of frequent operators but less than 500 annual operations 

The design aircraft identifies less than 500 annual operations in aircraft with TDG-2 standards. 

In PAL 3, the representative design aircraft as part of the fleet has TDG-2 standards. Because 

these aircraft would occasionally use the airport, the airport sponsor should plan to meet TDG-2 

standards as soon as PAL 3 and beyond. 

Table 4-31 

Taxiway Design Standards (ADG) 

Airplane Design Group (ADG) Standard ADG-I ADG-II 

Representative Aircraft Code BE58 B200 

Taxiway Safety Area 49 feet 79 feet 

Taxiway Object Free Area 89 feet 131 feet 

Taxilane Object Free Area 79 feet 115 feet 

Taxiway Centerline to Parallel Taxiway/Taxilane 
Centerline 

70 feet 105 feet 

Taxilane Centerline to Parallel Taxiway/Taxilane 
Centerline 

64 feet 97 feet 

Taxiway Centerline to Fixed or Movable Object 44.5 feet 65.5 feet 

Taxilane Centerline to Fixed or Movable Object 39.5 feet 57.5 feet 

Taxiway Wingtip Clearance 20 feet 26 feet 

Taxilane Wingtip Clearance 15 feet 18 feet 
Source: FAA AC 150/5300-13A 

Table 4-32 

Taxiway Design Standards (TDG) 

Taxiway Design Group (TDG) Standard TDG-1A TDG-1B TDG-2 

Representative Aircraft Code BE58 C56X B200 

Taxiway Width 25 feet 25 feet 35 feet 

Taxiway Edge Safety Margin (TESM) 5 feet 5 feet 7.5 feet 

Taxiway Shoulder Width 10 feet 10 feet 15 feet 

Crossover Taxiway Separation for Reverse Turns 
(Minimum) 

70 feet 105 feet 162 feet 

Centerline Turn Radius (90 degrees) 25 feet 40 feet 60 feet 
Source: FAA AC 150/5300-13A 

Table 4-33 describes the existing taxiway/taxilane design data. There are several deficiencies 

to taxiway design standards and guidelines including direct access to runway, aligned taxiways, 

wide expanses of pavement, object free areas penetrations, and inadequate hold positions that 

are described at the end of this section.  
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Table 4-33 

Taxiway/Taxilane Design Data 

Name 
ADG
-TDG 

Width 

Lighting 

Objects 
in TSA 

or 
TOFA? 

Separation 
from CL to 

Object 
Full-

Strength 
Paved 

Shoulder 
TSA TOFA TESM 

TW A I-1A 80’ 0’ 49’ 89’ 5’ None No 45.0’ 

TL H I-1A 40’ 0’ 49’ 79’ 5’ None YES 30.0’ 

TL H1 I-1A 20’ 0’ 49’ 79’ 5’ None YES 23.5’ 

TL H2 I-1A 25’ 0’ 49’ 79’ 5’ None YES 37.5’ 

TL H3 I-1A 25’ 0’ 49’ 79’ 5’ None YES 30.0’ 

TL H4 I-1A 20’ 0’ 49’ 79’ 5’ None YES 27.0’ 
Source: FAA AC 150/5300-13A, TKDA Analysis (2019), Airport Layout CAD Linework 

Parallel Taxiway & Taxiway Turnarounds 

A full length parallel taxiway is a taxiway parallel with the runway connected to each runway 

end. A partial parallel taxiway connects to a single runway end and a mid-field. Parallel taxiways 

greatly enhance the safety and efficiency of the airfield. A parallel taxiway eliminates using the 

runway for back-taxiing, thus enhancing safety, increasing capacity, and protecting the runway 

during low visibility conditions.  

A parallel taxiway is required when the runway approach visibility minimums are less than 1-

mile. A full parallel taxiway is recommended by the Wisconsin SASP for Medium GA airport. 

C47 should plan for a mid-field partial parallel taxiway to one runway end by PAL 3, and a full-

length parallel taxiway by PAL 4 when ¾-mile visibility minimums are established. 

Taxiway turnarounds are small taxiways 

constructed at the end of runways so aircraft can 

change direction on the runway. These are 

established at lower activity airports where it is 

not economically feasible to construct a parallel 

taxiway. To reduce operational risk, a turnaround 

allowing aircraft to turnaround and hold behind 

the runway holding position is recommended for 

each runway end, particularly for the primary 

runway when no parallel taxiway exists. The 

existing turnarounds should be reconfigured.  

Entrance & Exit Taxiways 

Entrance taxiways provide access to the runway ends for departures. Exit taxiways serve to 

achieve an efficient flow of traffic to reduce runway occupancy time and increase runway 

capacity. These taxiways are located perpendicular to the runway at ideal aircraft deceleration 

and exit locations. Taxiways can serve both as an entrance and exit taxiway. Guidance from 

FAA AC 150/5300-13A is used determine ideal exit taxiway locations.  

Right-angle runway entrance taxiways are recommended at all runway ends. The single on-

airport entrance taxiway that provides access to Runway 36 end should be reconfigured to 

 Taxiway Turnaround 

DRAFT



Chapter Four: Facility Requirements 

 
 

Portage Municipal Airport        Page 4-56 
Airport Master Plan – Phase 1            January 2020 

reduce the wide-expanse of pavement, and be perpendicular to the runway at its end. Runways 

serving single-engine aircraft should have a mid-field exit taxiway approximately 2,000 feet to 

2,500 feet from most used the runway end. An additional exit at 4,000 feet is recommended for 

longer runways serving twin-engine aircraft. All hold positions need to be re-marked to meet 

RDC standards. 

Holding Bays & Bypass Taxiways 

Runway departure delays can be caused by aircraft awaiting departure clearance or completing 

pre-flight checks. Holding bays at busier airports provide space for multiple aircraft away from 

the taxiway environment outside of the object free area, which improve capacity and overall 

flow. Bypass taxiways (secondary entrance taxiway) near a runway end to aid in flow and 

reduce congestion when a single aircraft is holding before departure. 

A holding bay is not recommended because runway operations at C47 will not meet the FAA 

threshold level of 30 operations per hour to fund its construction. A bypass taxiway is 

recommended on a case-by-case basis if it will enhance operational traffic flow. A bypass 

taxiway is recommended for Runway 36 because it is currently the only access point to the 

terminal/hangar area, and its implementation would reduce the risk of head-to-head aircraft 

conflicts when more than one aircraft is using Runway 18-36.  

Pavement Condition & Strength 

Airfield pavement needs to be adequately maintained to provide a safe operating surface for the 

design aircraft fleet. The last pavement evaluation at C47 in October 2015 revealed a PCI rating 

ranging from 35 on the aircraft parking apron/taxilane to 4 on the main hangar access taxilane. 

These ratings suggest that the apron is in need of reconstruction. C47 should plan for a 

pavement reconstruction project to address areas with low PCI ratings and ensure the airport 

can meet minimum state standards. The current taxiway/taxilane pavement strength is unknown 

and assumed to be 12,500 pounds for a small aircraft. Reconstructed pavement should be 

confirmed to meet pavement strength requirements for the design aircraft fleet. 

Deficiencies to Taxiway/Taxilane Design Standards 

Critical deficiencies to the existing taxiway design standards identified throughout this section 

are depicted in Table 4-34, and shown graphically in Figure 4-4. 

Table 4-34 

Existing Taxiway Design Deficiencies 

Standard Location Deficiency Mitigation Options 

Taxiway direct 

access to runway 
RWY 36 end 

Apron leads directly to 

runway without a turn 

 Remove wide expanse of 

pavement and reconfigure 

access to runway  

Wide expanse of 

pavement, holding 

position 

RWY 36 end 

Wide expanse of 

pavement not at 

runway end, holding 

positions too close 

 Restripe and reconfigure 

entrance taxiway and 

holding positions 
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Table 4-34 (cont’d) 

Existing Taxiway Design Deficiencies  

Standard Location Deficiency Mitigation Options 

Runway turnarounds 
RWY 18, 4, 22 

ends 

Turnarounds have wide 

expanse of pavement 

and no holding 

positions 

 Construct or reconfigure 

turnarounds during next 

runway project 

Aligned taxiway 
RWY 4 and 22 

ends 

Aligned taxiway to 

runway end 

 Restripe pavement and 

remove during next runway 

project 

Holding positions 

Private taxiways 

west of  

RWY 18-36 

Taxiways do not have 

holding positions 

 Stripe holding positions and 

signs with easement from 

landowners 

Pavement strength 
All taxiways and 

taxilanes 

Unknown pavement 

strength 

 Confirm pavement strength, 

reconstruct pavement to for 

design aircraft 

Taxilane object free 

area (TOFA) 
Taxilane H 

30’ distance to parked 

aircraft and light poles 

where 39.5’ is required  

 Reconfigure aircraft parking 

positions and shift taxilane 

centerline 

Taxilane object free 

area (TOFA) 
Taxilane H1 

19.5’ distance from 

assumed centerline to 

hangar door where 

39.5’ is required 

 Widen taxiway and shift 

centerline 

Taxilane object free 

area (TOFA) 
Taxilane H2 

75’ distance from 

hangars where 79’ is 

required 

 Restrict aircraft wingspan to 

45’ 

 

Taxilane object free 

area (TOFA) 
Taxilane H3 

30’ distance from 

assumed centerline to 

hangar door where 

39.5’ is required 

 Shift taxilane centerline and 

restrict aircraft wingspan to 

40’ 

Taxilane object free 

area (TOFA) 
Taxilane H4 

27’ distance from 

assumed centerline to 

hangar door where 

39.5’ is required 

 Widen taxilane, shift 

centerline, and restrict 

aircraft wingspan to 44’ 

Taxilane object free 

area (TOFA) 

Adjacent to 

Hangars #1, 5, 

and 6 

No striped taxilanes to 

hangars 

 Stripe aircraft maneuvering 

taxilanes compliant with 

standards 

Source: TKDA Analysis (2019) 
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Airfield Data Summary 
The following tables provide summary data of the recommended airfield facility requirements 

through the planning period(s) identified in this Master Plan study.  

Table 4-35 

Primary Runway Data Table Summary 

Design Standard 
Planning Activity Level (PAL) 

PAL 1-2 Needs PAL 3 Needs PAL 4 Needs 

Runway Dimensions 3,300’ x 60’ 3,800’ x 75’ 5,500’ x 75’ 

Runway Shoulder Width 10’ Same Same 

Runway Blast Pad Dimensions N/A N/A 150’ x 95’ 

Runway Classification Utility Same Other-Than-Utility 

Runway Design Code (RDC) A/B-I(S)-5000 B-II(S)-5000 B-II-4000 

Runway Crosswind Component 10.5 knots 13.0 knots Same 

Pavement Surface (Treatment) Asphalt (None) Same Asphalt (Grooved) 

Pavement Strength (Wheel Type) 12,500 lbs. (SW) Same 20,000 lbs. (SW) 

Pavement Classification Number 4 Same 8 

Runway Markings Non-Precision Same Same 

Runway Lighting Type MIRL Same Same 

Visual and Instrument NAVAIDS 
GPS, PAPI-2, 

REIL 
Same 

GPS, PAPI-4, 
REIL, MALSF 

Runway Safety Area (RSA)* 120’ x 240’ 150’ x 300’ 150’ x 300’ 

Runway Object Free Area (OFA)* 400’ x 250’ 500’ x 300’ Same 

Runway Obstacle Free Zone (OFZ)* 250’ x 200’ Same 400’ x 200’ 

Inner-Approach OFZ (IA-OFZ) No Same 1,600’ x 400’ (50:1) 

Approach Runway Protection Zone 250’ x 1000’ x 450’ 250’ x 1000’ x 450’ 1000’ x 1700’ x 1510’ 

Departure Runway Protection Zone 250’ x 1000’ x 450’ 250’ x 1000’ x 450’ Same 

Approach Visibility Minimums 1-mile Same ¾-mile 

14 CFR Part 77 Primary Approach Type Non-Precision Same Same 

14 CFR Part 77 Approach Code (Slope) 
A(NP) (20:1), 
A(NP) (20:1) 

Same 
D (34:1), 
C (34:1) 

Vertically-Guided / Circling Approach Yes (1 end) / Yes Same Yes / Yes 

FAA Approach Surface Rows (Slope) 
4 (20:1), 6 (30:1), 

1 end 
Same 4, 6 

FAA Instrument Departure Surf. (Slope) Yes (40:1) Same Same 

Parallel Taxiway / Runway Separation Partial / 150’ Partial / 240’ Full / 240’ 

Holding Position 125’ Same 200’ 
Source: FAA AC 150/5300-13A, TKDA Analysis (2019) 

*RSA, OFA, OFZ dimensions are width x distance beyond runway 
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Table 4-36 

Crosswind Runway Data Table Summary 

Design Standard 
Planning Activity Level (PAL) 

PAL 1-4 Needs 

Runway Dimensions 3,300’ x 60’ 

Runway Shoulder Width 10’ 

Runway Blast Pad Dimensions N/A 

Runway Classification Utility 

Runway Design Code (RDC) A/B-I(S)-5000 

Runway Crosswind Component 10.5 knots 

Pavement Surface (Treatment) Asphalt (None) 

Pavement Strength (Wheel Type) 12,500 lbs. (SW) 

Pavement Classification Number 3 

Runway Markings Visual 

Runway Lighting Type MIRL 

Visual and Instrument NAVAIDS None 

Runway Safety Area (RSA)* 120’ x 240’ 

Runway Object Free Area (OFA)* 250’ x 400’ 

Runway Obstacle Free Zone (OFZ)* 250’ x 200’ 

Inner-Approach OFZ (IA-OFZ) No 

Approach Runway Protection Zone 250’ x 1000’ x 450’ 

Departure Runway Protection Zone 250’ x 1000’ x 450’ 

Approach Visibility Minimums Visual 

14 CFR Part 77 Approach Type Visual 

14 CFR Part 77 Approach Code (Slope) A(V) (20:1), A(V) (20:1) 

Vertically-Guided / Circling Approach No / Yes 

FAA Approach Surface Rows (Slope) 4 (20:1) 

FAA Instrument Departure Surf. (Slope) Yes (40:1) 

Parallel Taxiway / Runway Separation None / 150’ 

Holding Position 125’ 
Source: FAA AC 150/5300-13A, TKDA Analysis (2019) 

*RSA, OFA, OFZ dimensions are width x distance beyond runway 
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GENERAL AVIATION FACILITIES 
General Aviation (GA) includes all civil aviation activities except for commercial service. The 

airport sponsor should continue to provide the necessary facilities to satisfy aviation demand. 

Based aircraft is expected to grow a total of 12% and operations by 15% through the end of the 

planning period in the official forecast. Facilities to accommodate unconstrained aviation activity 

should also be considered in this study to provide flexibility to meet potential demands. GA 

facilities evaluated in this section include aircraft storage hangars, aircraft parking apron, and 

terminal building.  

Aircraft Storage 
Aircraft storage requirements are driven by operational requirements, aircraft size, local climate, 

and owner preferences. For based aircraft, the harsh winters in the Upper Midwest drive all 

owners to seek aircraft storage facilities rather than outdoor parking on an aircraft parking 

apron. Owners prefer to have covered, secure storage for their aircraft with space for other 

aeronautical facilities including an office or maintenance/storage areas. All based aircraft are 

currently stored in aircraft storage hangars at C47. Transient aircraft travel to airports for up to a 

few days at a time. These aircraft typically park on the aircraft apron or seek temporary indoor 

aircraft storage, especially during adverse weather conditions. 

A facility space model was developed to estimate aircraft storage hangar size needs. The model 

uses the based aircraft fleet mix forecast and estimates a size per aircraft type to determine 

recommended facility space. The C47 based aircraft forecast estimate another 3 single engine 

based aircraft through PAL 2 with an additional 12 based aircraft through PAL 4 consisting of 8 

single engine, two (2) multi and two (2) turbo jet aircraft. 

Based Aircraft 

All based aircraft are currently stored in approximately 30,000 square feet of available aircraft 

storage space. The following assumptions were made about aircraft storage space 

requirements: 

 Single-Engine/Other/Ultralight: 40’ x 30’ storage area (1,575 SF) 

 Multi-Engine: 45’ x 35’ storage area (2,000 SF) 

 Turbojet: 60’ x 60’ storage area (4,225 SF) 

 Helicopter: 40’ x 40’ storage area (2,025 SF) 

 Additional 10 percent for general aeronautical storage and maintenance 

Using these assumptions with based aircraft forecasts, a projected need for based aircraft 

storage space is determined. The results are in Table 4-37. This projection provides a broad 

estimate of future space for facility planning purposes. Actual space needs are demand-driven. 

For example, the presence of an FBO may require additional space for aircraft maintenance. 
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Table 4-37 

Based Aircraft Storage Needs 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Aircraft Storage Space (SF) 43,313 44,388 47,777 67,447 75,293 

Capacity/Deficiency -13,237 -14,312 -17,701 -37,371 -45,217 
Source: TKDA Analysis (2019) 

The above analysis suggests the existing hangars are undersized for typical based aircraft 

needs. Re-built hangars should meet these space requirements. Over time, C47 will need an 

additional 10% of space above the base need by PAL 2, and a total of 74% additional space by 

the end of PAL 4.  

The recommended hangar types to accommodate aircraft storage depend on airport and aircraft 

owner preferences and financial position. There are two main hangar types: 

 T-Hangar: Nested small aircraft storage units within a rectangular building. 

 Conventional Hangar: Commonly known as “box” hangars are square/rectangular.  

It can be expected the increase in corporate traffic will drive the need for box hangars into the 

near future. This type of development should be prioritized in the plan. Hangars are constructed 

with public or private funds as demand warrants. The airport should plan for both hangar 

development types for the flexibility to react to actual needs. 

Transient Aircraft 

Transient aircraft storage is utilized on an as-needed basis as aircraft require temporary 

storage. Aircraft types that require this type of storage are typically larger and more expensive 

airplanes such as turboprop and turbojet aircraft. Storage timeframes vary but can be for a few 

hours to several days. Storage space needs are calculated in Table 4-38 based on 

accommodate up to the design aircraft. 

Table 4-38 

Transient Aircraft Storage Needs 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Aircraft Storage Space (SF) 4,050 4,050 4,050 4,050 7,625 

Capacity/Deficiency -450 -450 -450 -450 -4,025 
Source: TKDA Analysis (2019) 

Transient aircraft storage should accommodate 1 single, 1 multi-engine, and 1 turboprop or 

turbojet airplane by PAL 4, up to the size of the design aircraft. The existing space is minimally 

sufficient for a single and multi-engine aircraft. The minimum clear door clearance height is 19 

feet for a Hawker 900XP in PAL 4, with a clear door width of 75 feet to serve up to ADG-II mid-

size business jets. The recommended space in PAL 4 equates to an 80-foot by 95-foot hangar. 

Aircraft Parking Apron 
GA aircraft parking space needs to be considered for both transient and based aircraft. With all 

the based aircraft stored in hangars, the aircraft parking apron is used by transient aircraft 

needing space for a few minutes to a few days for the loading/unloading of passengers and 

cargo, as well as maneuvering and fueling. 
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Size, Configuration & Location  

The quantity and size of the aircraft drives the size of the apron. The purpose of this analysis is 

to determine the triggering point for additional GA apron space using the activity demand 

forecasts. Assumptions include:  

 Use of annual itinerant operations fleet mix based on the aviation forecasts 

 Use of Average Day in the Peak Month (ADPM), or 0.806% of annual operations 

 50% of the arriving itinerant aircraft will require apron space during arrival 

 Remainder of arriving aircraft will require a transient or based aircraft hangar 

The size of the aircraft parking positions drives the dimensions of the parking area. A standard 

tie-down position accommodates a typical multi-engine small aircraft. Larger aircraft occupy 

additional space and are accommodated with a nested tie-down configuration. The following 

factors are used per ACRP Report 113, Guidebook on General Aviation Facility Planning: 

 Single-Engine/Multi-Engine/Other (e.g. Piper Navajo): 1.00 

 Helicopter (e.g. AgustaWestland 109): 1.00 

 Large Multi-Engine/Turboprop (e.g. Beechcraft King Air B200): 3.00 

 Turbojet (e.g. Cessna Citation Excel): 3.00 

The number of total and equivalent aircraft parking positions required is identified in Table 4-39.  

Table 4-39 

Transient Aircraft Parking Requirements 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Itinerant Operations 2,200 2,272 2,520 5,714 6,437 

ADPM Operations 17.7 18.3 20.3 46.1 51.9 

ADPM Arrivals 8.9 9.2 10.2 23.0 26.0 

Total Parked Aircraft 4.5 4.6 5.1 11.5 13.0 

Equivalent Small Aircraft 4.8 (5) 4.9 (5) 5.5 (6) 15.9 (16) 18.0 (18) 

Capacity/Deficiency 1.2 (1) 1.1 (1) 0.5 (0) -9.9 (10) -12.0 (12) 
Source: TKDA Analysis (2019); ADPM = Average Day Peak Month 

An analysis of transient aircraft parking needs at C47 shows that the airport essentially meets 

parked aircraft needs today thru PAL 2. However as future aviation demand grows, there needs 

to be additional parking positions with the ability to serve ADG-II aircraft in PAL 3 and beyond.  

Wisconsin SASP guidelines for aircraft parking needs address aircraft tie downs requirements. 

The SASP recommends tie-downs for 25% of the average daily transient aircraft. This equates 

to three (3) tie-downs in base timeframe, increasing to seven (7) by PAL 4.  

ACRP Report 113 was referenced to determine apron space needs. Apron size should 

accommodate both the required aircraft parking positions and maneuvering standards. Aircraft 

maneuvering standards at C47 should incorporate safety setbacks for ADG-I wingspans through 

PAL 2 planning period, and ADG-II aircraft in PAL 3/4. The existing apron does not meet 

maneuvering and parking standards for the existing ADG-I design aircraft, and does not provide 

provisions for any transient ADG-II aircraft that occasionally operate at C47. 
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C47 can benefit from a redesigned apron 

that accommodates ADG-I aircraft in a 

single lane configuration that maximizes the 

use the existing available depth. This leaves 

adequate space for GA facilities and provides 

sufficient parking areas outside of the 

required taxilane object free areas. This 

configuration serves the PAL 1 and 2 needs. 

The preferred apron design in PAL 3 and 

4 for ADG-II aircraft is a dual-taxilane 

configuration to support taxi-in and taxi-out 

operations. This “nested” aircraft parking 

configuration serves ADG-I aircraft but also 

provide sufficient depth to serve a larger 

ADG-II aircraft. 

Individual ADG-I parking positions should be 

33 feet deep and 41 feet wide to 

accommodate up to a Piper PA-31 Navajo 

aircraft (equivalent aircraft). This results in a total parking depth of 72 feet in a dual-taxilane 

nested parking configuration to meet FAA standards. This depth is flexible to accommodate 

ADG-II aircraft as large as a mid-size business jet (e.g. Cessna Citation X).  

The transient apron size is calculated using the size and number of aircraft, as well as the 

design standards for maneuvering taxilanes surrounding the parking positions. The minimum 

transient apron size needs for the design aircraft are calculated in Table 4-40.  

Table 4-40 

Transient Apron Size Requirements 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Apron Taxilane Design Single Single Single Dual Dual 

Equivalent Tie-Downs 5 5 6 16 18 

Apron Depth 112 112 112 262 262 

Apron Length 297 297 348 573.5 624.5 

Total Apron Area (SY) 3,696 3,696 4,331 16,695 18,180 

Capacity/Deficiency 1,904 1,904 1,269 -11,095 -12,580 
Source: TKDA Analysis (2019) 

The analysis shows C47 has total apron space to meet the needs thru PAL 2, however the 

space needs to be reconfigured to meet aircraft maneuvering needs. In the future, C47 will need 

additional total apron space to meet aircraft parking needs. The airport requires three times the 

apron space of total by PAL 3 to accommodate ADG-II design aircraft maneuvering and total 

parked aircraft.  

Existing aircraft parking positions need to be relocated outside of the Runway 18-36 and 

adjacent taxilane Obstacle Free Area (OFA). Considerations need to be made to provide 

adequate airspace clearance over the tails of parked aircraft, as well as providing aircraft 

Single-Taxilane Apron Configuration (ACRP Report 113) 

Dual-Taxilane Apron Configuration (ACRP Report 113) 
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maneuvering space to and from the fuel facility. A designated route and transient parking 

position for the occasional use of larger ADG-II aircraft should also be considered. It is 

recommended that the apron be reconfigured during the next project to meet apron capacity 

and safely needs. 

Pavement Condition & Strength 

Airfield pavement needs to be adequately maintained to provide a safe operating surface for the 

design aircraft fleet. The main apron at C47 has a 2015 PCI rating ranging from 61 on the 

aircraft parking apron, to 36 near the main hangar, and 29 near the fuel facility. The pavement 

would be eligible for reconstruction in the near-term as the PCI drops below 55 in all areas after 

the year 2020. The apron should be designed to accommodate a fleet mix of aircraft types 

expected to use C47, which means regular use of aircraft up to 12,500 pounds single-wheel 

through PAL 2, and use of up to 20,000 pound single-wheel aircraft in PAL 3 and beyond. 

GA Terminal/Administration Building 
The size of the GA terminal/administration building is calculated based on the number of 

passengers and types of services offered. Although additional facilities can be provided, 

generally a GA terminal building should include the following services: 

 Pilot/Passenger Waiting Area 

 Restrooms 

 Vending 

 Pilots Lounge/Flight Planning 

 Mechanical room 

 Storage Room 

 Circulation 

A GA Terminal/Administration building with a phone and restrooms is a facility objective for a 

Medium GA airport in Wisconsin. The existing terminal building currently has restroom but does 

not provide the recommended public phone access. Not all building areas noted above are 

eligible for FAA funding. An FAA funding eligibility determination is completed when 

development is imminent. Additional areas may be eligible for State funding participation. 

The GA terminal building should be located adjacent to the transient aircraft parking apron with 

good visibility to the airfield. It should also be close to the automobile parking and pick up/drop 

off areas. The location of the existing building suits the needs of the airport.  

The estimated planning-level size of the GA terminal building is based on peak hour total airport 

operations, 2.5 passengers per peak hour operation and 100 square feet of space per 

passenger as identified in ACRP Report 113. These figures provide an estimate of the number 

of passengers to arrive, depart and generally flow through the terminal. The space calculations 

are in Table 4-41. 
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Table 4-41 

GA Terminal/Administration Building Size Requirements 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Peak Hour Operations 4.7 4.9 5.4 8.8 9.9 

Passenger per Operation 2.5 2.5 2.5 2.5 2.5 

Number of Passengers 11.7 12.1 13.5 22.1 24.8 

Space Factor per Person 100 100 100 125 150 

Total Building Size (SF) 1,175 1,215 1,351 2,762 3,727 

Capacity/Deficiency 25 -15 -151 -1,562 -2,527 
Source: TKDA Analysis (2019) 

The existing 1,200 square foot GA terminal building provides slightly more than the calculated 

space needed to accommodate existing demand. As demand increases, so does the size of the 

GA terminal building to accommodate upwards of 25 people during the peak hour. Due to the 

condition of the existing GA terminal at C47, the airport should consider replacing the building in 

the future. 

Passenger Convenience 
Passenger convenience elements for the GA pilots and passengers were reviewed. The 

proximity of the aircraft apron and automobile parking to the GA terminal building is sufficient. 

The building is within a 300-foot walk from the automobile parking lot and minimizes outdoor 

exposure time. Aeronautical support services are available from the City of Portage via self-

service or the contract Airport Manager. 

GA Facility Deficiencies 
Critical deficiencies to the existing GA facilities identified throughout this section are depicted in 

Table 4-42. 

Table 4-42 

Existing GA Facility Deficiencies 

Facility Location Deficiency Mitigation Options 

Aircraft tie-downs 
Northeast of 

Hangar #1 

Tie-downs and 

maneuvering within 

RWY 18-36 OFZ and 

OFA, tie-downs in 

TOFA 

 Reconfigure tie-down 

positions 

Apron taxilanes Main Apron 
No taxilanes for aircraft 

maneuvering 

 Establish taxilane(s) to 

maneuver to hangars, 

identify object free areas 
Source: TKDA Analysis (2019) 
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SUPPORT FACILITIES 
Support facilities are necessary for the airport owner to maintain a safe and efficiently run airport 

supporting airport operations and the travelling public.  

Airport Administration 
C47 is owned and operated by the City of Portage. The airport manager has an office in the GA 

terminal building. Other airport administration such as Airport Commission meetings is 

conducted at City Hall. This arrangement is expected to continue and be sufficient to meet 

existing and future needs. 

Fixed-Base Operators 
Fixed-Base Operators (FBOs) or Specialized Aviation Service Operators (SASOs) provide 

aeronautical services to the public. FBOs and SASOs are typically private businesses. FBOs 

provide multiple aeronautical services whereas a SASO is typically a single service. Example 

aeronautical services that may be provided at a GA airport include: 

 Aircraft parking/line services 

 Aircraft fueling 

 Overnight hangar storage 

 Flight instruction 

 Aircraft maintenance 

 Aircraft rental 

 Air charter 

 Rental car/courtesy car 

 Crew rest area 

C47 currently has facilities for a limited service FBO on-site. Services are provided in the main 

hangar (Hangar #1), owned by the City of Portage and connected to the GA terminal building. 

This space is used for transient aircraft storage and occasional aircraft maintenance. The FBO 

meets the minimum requirements required by the State. Future GA development should 

consider separate commercial space for potential new FBO(s). 

FAA encourages the establishment of minimum standards for commercial aeronautical activities 

to make these services available on fair and reasonable terms to the flying public without unjust 

discrimination.  

Snow Removal Equipment 
Currently the City of Portage utilizes city equipment for snow/ice removal of the airfield areas at 

C47. As the airport accommodate more corporate operations in the future, it is recommended 

the airport sponsor acquire dedicated airport snow removal equipment for timelier snow/ice 

control. The airport is eligible for FAA funding for one (1) carrier vehicle, one (1) rotary plow, two 

(2) displacement plows, one (1) sweeper, and one (1) hopper spreader to remove snow from 

priority removal areas in 4-6 hours. Equipment should be stored indoors at the airport, as 

discussed in the following section. 
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Maintenance & Equipment Storage 
Airports that own maintenance equipment should consider a dedicated mechanical equipment 

storage (MES) or snow removal equipment (SRE) building to protect the investment in 

equipment assets. Currently there is no airport-owned large equipment, however airport-owned 

equipment should be planned in the future. As such, there is no MES or SRE building currently 

as C47. 

Snow and ice control equipment typically used includes a carrier vehicle (i.e. dump truck or 

tractor), snow plows, spreaders, sweepers, and blowers. Many of this equipment is eligible for 

state or federal funding. For non-winter operations, grass cutting is accomplished with a carrier 

vehicle (i.e. tractor) and mower attachment. Smaller equipment is also used to facilitate snow 

removal or grass cutting. Equipment should be stored in a dedicated heated building for timely 

access and protection from the weather. North facing building doors should be avoided if 

possible to minimize prolonged snow and ice accumulation. 

Total general MES/SRE space needs are determined by type of equipment planned to be 

stored. Per ACRP Report 113 and other industry standards, the following space assumptions 

are made to estimate the size of an MES/SRE building: 

 2 equipment bays (carrier vehicle w/ plow + equipment/material storage) 

 1,200 SF for each equipment storage bay (48’ deep x 25’ wide) 

 10% additional space for ingress/egress and mechanical space 

The results of the analysis are in Table 4-43. 

Table 4-43 

Mechanical Equipment Storage Building Size Requirements 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Equipment Storage Bays 2 2 2 2 2 

Equipment Bay Size 2,400 2,400 2,400 2,400 2,400 

Additional Space 240 240 240 240 240 

Total Building Size (SF) 2,640 2,640 2,640 2,640 2,640 

Capacity/Deficiency -2,490 -2,490 -2,490 -2,490 -2,490 
Source: TKDA Analysis (2019) 

C47 does not have a maintenance and equipment storage building at the airport. The 150 

square foot structure that is used to store basic equipment does meet the requirements 

recommended by the state. A dedicated storage building is needed as the airport acquires 

additional equipment with state or federal funds. An MES/SRE building of approximately 55-feet 

long and 48-feet deep should be planned at C47 to store airport equipment into the future. It 

should be noted that not all space areas described in this section are eligible for FAA funding. 

Fueling Facilities 

Fuel Storage 

The City of Portage owns and operates the airport fueling facility, storing and dispensing 100LL 

Avgas and UL94 Swift aviation fuel. Fuel storage needs are driven by having sufficient supply to 
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meet demand and by the size of the fuel delivery truck. An ideal fuel farm at a small GA airport 

should provide a tank capacity for a peak 2-week supply of fuel, and accommodate a full (8,000 

gallons) or half tanker load (4,000 gallons) to minimize the cost of deliveries.  

The fuel consumption rate was considered using C47 fuel sales data from the past two years. 

Airports should have sufficient fuel for a peak 2-week supply. A simple fuel use projection is 

identified below based on peak month usage (42% of annual), and historical usage ratios of 

approximately 2.9 gallons per piston operation. Jet-A fuel for turbine operations is estimated at 

5.0 gallons per operation with 20% peak month usage. 

The fuel storage requirement calculation results are shown in Table 4-44. 

Table 4-44 

Fuel Storage Requirements 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

AVGAS Fuel Storage 

Annual Piston Operations 3,490 3,609 4,014 8,352 9,366 

Annual AVGAS Gallons 9,950 10,289 11,444 23,811 26,700 

Peak 2-Week Demand 1,929 1,995 2,218 4,616 5,176 

Recommended Tank Size 5,000 5,000 5,000 10,000 10,000 

Capacity/Deficiency -3,000 -3,000 -3,000 -8,000 -8,000 

Jet-A Fuel Storage 

Annual Turbine Operations 210 217 240 1,388 1,589 

Annual Jet-A Gallons 1,049 1,084 1,202 6,940 7,946 

Peak 2-Week Demand 203 210 233 1,345 1,540 

Recommended Tank Size 0 0 0 5,000 5,000 

Capacity/Deficiency 0 0 0 -5,000 -5,000 
Source: TKDA Analysis (2019) 

The forecast shows a steady growth in AVGAS (or equivalent fuel) demand at C47. The existing 

two 1,000-gallon fuel tanks for piston aircraft is not adequate. A total of 5,000 gallons of AVGAS 

fuel storage is recommended through PAL 2, then a 10,000-gallon tank is recommended as the 

2-week demand approaches tank capacity plus reserves. A Jet-A fuel facility with 5,000-gallon 

storage capacity is recommended by PAL 3 as the design aircraft transitions to a turbine-

powered aircraft.  

Fuel Dispensing & Location 

C47 offers 24-hour self-service fuel pumps for AVGAS. This design is sufficient for the planning 

period. No fuel trucks are needed for an airport this size. A co-located facility for Jet-A fueling is 

recommended when this facility is installed. 

The fuel facility location should be compatible with future apron configurations and not be an 

obstruction to any runway or taxiway design standard. To ensure safe and efficient operations 

the fuel facility should allow for aircraft parked for fueling operations to be outside of the apron 

taxilane OFA. 

  

DRAFT



Chapter Four: Facility Requirements 

 
 

Portage Municipal Airport        Page 4-70 
Airport Master Plan – Phase 1            January 2020 

Fencing, Security & Wildlife 
Security is an important consideration when operating a safe airport. Transportation Security 

Administration (TSA) published a Security Guidelines for GA Airport Operators and Users 

document in July 2017 providing recommended security guidelines. The National Safe Skies 

Alliance also published Recommended Security Guidelines for Airport Planning, Design and 

Construction in 2017. Suggested security enhancements include but are not limited to signage, 

lighting, fencing, surveillance, documented security procedures, positive user identification, 

aircraft security, and airport watch program. With the exception of commercial passenger/cargo 

and federal facilities, the airport owner is responsible for airport security. 

The first line of security protection infrastructure is fencing. Full perimeter fencing is only an FAA 

requirement for FAR Part 139 certificated airports. Fencing, even partial fencing at sensitive 

areas, helps deter or prevent unauthorized persons from entering the airfield. A 5-foot fence is 

recommended in the hangar/terminal area to replace the existing partial 4-foot fence. An 

automatic locking gate should be installed at main access points, and manual locked gates 

should be installed at other locations. Lighting should also be installed at access points and 

aircraft parking areas. 

Controlling wildlife on or near the airport helps mitigate existing and prevent the creation of 

potential new hazards to aircraft. FAA recommends all airports conduct a Wildlife Hazard Site 

Visit (WHSV) with a qualified airport wildlife biologist to identify potentially hazardous wildlife 

habitat on and around the airport. If applicable, the airport can then prepare a Wildlife Hazard 

Management Plan (WHMP) to take steps to help increase safety of the airfield. Management, 

mitigation, and infrastructure recommendations will be made in the WHMP. None of these 

studies have been completed at C47. A common infrastructure recommendation is to install a 

10-foot high wildlife fence with a barbed-wire top and buried skirt around the perimeter of the 

airport to deter access by potentially hazardous mammals. 

Utilities 
The airport is currently connected to public water and sanitary sewer utilities, with electric power 

service provided by Alliant Energy. The services provided to the airport is adequate and the 

airport should plan to maintain its existing utility services. Sufficient space (setbacks) should be 

allocated in hangar development areas for private utilities.  

Additionally, the sanitary city lift station located on the west side of the airport is located over 

200 feet from Runway 18/36 and should not be affected by a runway design to meet the official 

forecast demand. Provisions should also be made to protect existing water main, storm sewer, 

and sanitary sewer utilities that traverse through airport property. 
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LANDSIDE FACILITIES 

Ground Access, Circulation & Parking 

Ground Access & Circulation 

The overall design objective is to provide ground vehicles with access to and from the terminal 

building and hangar facilities using dedicated access roads. To achieve this, access points 

should be secured to the airside facilities and hangars to reduce undesired automobile access. 

The number of hangar access points should be limited to reduce the possibility of 

vehicle/aircraft incidents, which in turn improves safety. Fuel delivery trucks ideally should have 

access to tanks without entering airside operations areas. Access roads should be paved close 

to airfield access points to reduce the likelihood of foreign object debris (FOD) on the airside 

areas where it may become a hazard to aircraft. 

Public airport access is provided via a paved access road from Silver Lake Drive. The pavement 

should be of sufficient strength to accommodate a plow truck, fuel tanker and emergency 

equipment. A secondary access is provided via Airport Road that leads to the hangar area. 

These are sufficient to serve the existing hangar area. Any new development should have 

dedicated access roads to minimize vehicle/pedestrian deviations. 

There is no full internal perimeter/service roadway to access airport facilities. This is typical for 

lower activity airports such as C47. Two field roads exist that provide access to the east and 

west portions of the airfield. All access points should be secured.  

Automobile Parking 

Automobile parking at GA airports should accommodate landside access needed to serve 

aeronautical facilities. Facilities requiring automobile parking include the GA terminal building, 

aircraft storage hangars, administration, maintenance equipment storage buildings, and FBOs. 

Vehicles should be discouraged from parking in airside areas. Both public and exclusive-use 

parking lots may be needed to serve all needs. Automobile parking lots should be sized for the 

demand and have appropriate number of handicapped accessible spaces. Circulation patterns 

and pick-up and drop-off points should also be considered. Lighting is recommended for night-

time use and security. Pavement markings are recommended to maximize capacity and 

promote adequate pick-up and drop-off circulation in front of the terminal for corporate 

operations.  

Tenants utilizing hangars and the GA terminal building at C47 park in the paved main parking 

lot. The parking lot is in an efficient area being within a few hundred feet of the hangar area and 

GA terminal building. It is recommend that the parking lot remain in this centralized area. A 

secondary automobile parking lot is available and allows tenants to park near the main hangar 

without requiring vehicles to drive on active airfield pavements. This will help prevent 

vehicle/pedestrian deviations. 

Total automobile parking stalls needed were calculated. The demand model, based on the 

methodology from ACRP Report 113 with revisions, reviews automobile parking space demand 
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based on hangar space, FBO facilities, GA terminal passengers, and support facilities per 

ACRP Report 113. The SASP Service Objective is also calculated which is based on 0.5 

parking spaces per based aircraft. Table 4-45 shows these results. 

Table 4-45 

Automobile Parking Requirements 

Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Public Parking Needs 21 21 23 35 38 

FBO Parking Needs 0 0 0 5 5 

Total Parking Needs 21 21 23 40 43 

Capacity/Deficiency 3 2 0 -17 -20 

SASP Service Objective 13 13 14 19 20 
Source: TKDA Analysis (2019)                                           

The main parking lot can accommodate approximately 20 parking stall positions if striped. There 

are an additional three (3) stalls near the main hangar. Calculated parking needs shows that 

existing needs thru PAL 2 are met. Additional parking stalls will be needed as airport activity 

grows and if a private FBO is established. The airport should plan for additional parking at the 

PAL 3 planning period.   

Through-The-Fence Operations 

There are currently at least two (2) aircraft storage hangars currently located off-airport property 

to the west of Runway 18-36 with direct access to the airfield. This activity is known as Through-

The-Fence (TTF) operations. There is no known access agreement. TTF operations are not 

supported by FAA and WBOA. TTF arrangements may be contrary to FAA grant assurances. It 

the recommended the airport sponsor acquire the land underlying the hangars and lease the 

space for aeronautical use. Any existing TTF access points must be noted on the ALP. 

Public Transportation 
There are no public transportation options to/from the Portage Municipal Airport. A courtesy car 

is recommend to provide transportation into town for users flying into the airport. Rideshare 

services such as Uber and Lyft can also be used to supplement transportation needs at the 

airport. 

SUMMARY 
This chapter identifies safety, capacity and development needs for the Portage Municipal Airport 

based on FAA and state standards at forecasted activity levels. These recommendations 

provide the basis for formulating development alternatives in Alternatives Analysis chapter to 

adequate address recommended improvements. The following summarizes the facility 

recommendations: 

Airside  
 Correct existing FAA runway design standard deficiencies including but not limited to the 

non-compliant RSA, ROFA, ROFZ, and RVZ for Runway 18-36 and 4-22. Meet future 

design standards for the critical design aircraft. 
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 Acquire land rights to have adequate control over lands to meet FAA design standards 

and control land uses within the FAA RPZ. Mitigate incompatible land uses per FAA 

recommendations. Implement a Height Limitation Zoning Ordinance. 

 Maintain a primary runway dimensions of 3,300’ x 60’ through PAL 2, and plan for 3,800’ 

x 75’ in PAL 3, and 5,500’ x 75’ in PAL 4. Provide a pavement strength for aircraft over 

12,500 pounds in PAL 4. 

 Remove or mitigate airspace obstructions to all existing runway approaches to meet 

FAA approach standards, at a minimum. 

 Maintain existing circling approaches to Runway 4-22, if possible. Establish a non-

precision approach to Runway 36, if feasible. Implement vertically-guided approaches. 

Plan for a ¾-mile primary runway end approach by PAL 4. 

 Upgrade primary runway airfield lighting to include MIRL, PAPI, and REILs. Install an 

Approach Lighting System in PAL 4 to support the ¾-mile approach. Install mandatory 

airfield guidance signs at holding positions. 

 Correct FAA taxiway design standard deficiencies including providing a compliant TOFA, 

remove aligned taxiways, and correct the Runway 36 entrance taxiway. Plan for a partial 

parallel taxiway to the primary runway through PAL 3, with a full-length parallel taxiway 

by PAL 4. 

General Aviation 
 Plan to provide 10% more total aircraft storage space (e.g. conventional and T-hangars) 

than existing by PAL 2, and 74% by PAL 4 to meet forecasted needs. Expand transient 

aircraft storage by PAL 3. 

 Reconfigure the existing apron to meet FAA design standards. Provide for up to 225% 

additional apron space to meet future total parked aircraft needs through PAL 4. 

 Plan to replace existing GA terminal building with new expanded stand-along building. 

Support 
 Provide for expandable space for a stand-alone FBO facility. 

 Acquire airport-owned SRE for timely snow/ice control. Construct a 55’ x 48’ storage 

building to protect equipment. 

 Increase total piston aircraft fuel storage capacity meet demand and deliver needs, and 

add Jet-A fueling in PAL 3. 

 Install terminal/hangar area fencing, and perimeter fencing for wildlife control as needed.   

Landside 
 Expand automobile parking lot by PAL 3 to meet growing automobile parking needs. 

 Provide a courtesy car for pilot/passenger transportation. 

 Acquire land to remove existing TTF operation.  
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