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3.0 Facility Requirements 

This chapter describes the facility requirements at the Flying Cloud Airport (FCM) needed to meet the 

current and base forecast demand at FCM through the 2040 planning period. The sections of this chapter 

address the following topics: 

• Critical Aircraft / Airport Reference Code

• Runway Geometric Standards and Gap Standard Analysis

• Taxiway Geometric Standards and Gap Standard Analysis

• NAVAID Critical Areas

• Airfield Capacity

• Pavement Strength Analysis

• Hot Spots, Incidents and Incursions, and Geometric Contributors

• Air Traffic Control Tower Line-of-Sight

• Hangar Requirements

• Fuel Facilities

• Maintenance Runup Location

• Holding Bays

3.1 Airport Reference Code/ Critical Design Aircraft 
The Airport Reference Code (ARC) is an overall designation that relates airport design criteria to the 

operational and physical characteristics of the largest/most demanding aircraft type(s) that will operate 

at the airport. The ARC comprises two components related to the critical design aircraft operating at the 

airport. The FAA defines "critical design aircraft" as the most demanding aircraft with greater than 500 

annual operations at a given airport. 

The first component of the ARC is related to the Aircraft Approach Category (AAC), represented by a letter 

A through E. The second component is the Airplane Design Group (ADG), represented by a roman numeral 

I through IV. 

FCM was originally designed to what is currently considered as B-11 standards. Within the past 7-10 years, 

and particularly after the extension of Runway 10R-28L to 5,000 feet, FCM experienced elevated numbers 

of aircraft operations in the C-11 category. Based on recent activity and the aviation activity forecasts 

highlighted in Section Error! Reference source not found., the existing and future critical aircraft at FCM 

is the Bombardier Challenger 300/350 (CL30/CL35), which is a C-11 aircraft. Table 3-1 summarizes the 

critical design aircraft specifications. As part of the LTP, coordination has occurred with FAA, MAC, 

MNDOT, and other agencies to acknowledge that the airfield effectively operates as a C-11 airport, which 

will serve as the existing condition for consideration of airfield dimensional standard requirements in this 

analysis. 

The CL30/35 normally only operates on Runway 10R-28L; accordingly, this will be the runway which will 

have its design standards up-gauged to C-11. The remaining runways and taxiways will retain their current 

design standards. 
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Weighted Annual Service Volume – Parallel East-West Runways with Intersecting Crosswind 
Runway 

    
 

ASV is calculated as the product of the weighted hourly capacity of the runways  (Cw

(D) and (H). 

𝐴𝐴𝐴𝐴𝐴𝐴 =  𝐹𝐹𝑤𝑤  𝑥𝑥  𝐷𝐷  𝑥𝑥  𝐻𝐻  

(Cw) is determined by identifying the different runway conditions in use, calculating the VFR and IFR hourly  
capacities of the  various runway conditions considered, determining the percent of  time  each runway  
configuration is in use, the percent of maximum capacity  that each represents, a weighting factor (W)  
determined from Table 3-1 in the AC, and  the percentage of time each operating condition  occurs.  Table  
3-25  presents  the factors for calculating (Cw). 

C  = (𝐶𝐶1𝑥𝑥𝑃𝑃1𝑥𝑥𝑊𝑊1)+(𝐶𝐶𝑛𝑛𝑥𝑥𝑃𝑃𝑛𝑛𝑥𝑥𝑊𝑊𝑛𝑛)
w  

(𝑃𝑃1𝑥𝑥𝑊𝑊1)+(𝑃𝑃𝑛𝑛𝑥𝑥𝑊𝑊𝑛𝑛) 

), and peaking factors  

Table 3-25: (Cw) Calculation    

OPERATING  
CONDITION  

PERCENT OF  HOURLY  TIME CAPACITY, OCCURRING,  C  P  

PERCENT  
OF 

MAXIMUM 
CAPACITY  

WEIGHTING 
FACTOR, W  

 Dual Runways (VFR)  206  79%  100%  1 
  Dual Runways (IFR)  74  14%  36%  4 
Single Intersecting 

 (VFR)  104  6%  50%  25 

Single Intersecting 
 (IFR)  72  1%

   Source: HNTB Analysis (December 2022) 

 35%  4
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Weighted Annual Service Volume – Single East-West Runway with Intersecting Crosswind 
Runway 

The  resulting weighted  capacity (Cw) is 126.22.  

Applying the peaking factors from  Section  3.5.1.6  results in a  weighted ASV  of  349,000. FAA Order  5100-
38D,  Airport Improvement Program Handbook, Change 1, February  2019 states that 60% of the annual  
capacity of an airport’s primary and secondary runways is  the  threshold for considering when to plan a  
new runway. For the parallel east-west runways with  crosswind runway  scenario this equates to 209,400  
annual operations.  

A second ASV calculation  was completed to simulate a condition with a single east-west runway with  
crosswind runway.  The  calculation utilized all the same inputs as the parallel east-west  runway with  
intersecting crosswind runway  condition.   

The calculated weighted ASV for this condition is  237,000. The 60% threshold for when to consider  
planning a new runway in this scenario is  142,200 annual operations.  



 

  
   

  
 
  

 

Figure 3.3: Capacity Summary 
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Capacity Conclusion  

The LTP does not propose any modifications to the number  of  runways  at  FCM. Runway 18-36 is required  
to accommodate small aircraft in crosswind conditions and the parallel runways  allow air traffic control  
to separate small piston aircraft from turboprop and jet aircraft operations. 

As presented in Chapter 2,  the 2040  forecast annual demand at FCM is 142,752. This demand is below 
60% of the capacity of a single east-west runway with intersecting crosswind runway as shown in 
Figure 3-3. 

Pavement  Strength Analysis  
The  Metropolitan Airports  Commission Ordinance 97, effective January  31,  2003, restricts  operations at  
FCM to aircraft with a Certified Maximum Gross  Takeoff Weight (MTOW)  of 60,000 lbs.  or less.  The FAA  
defines  MTOW as the maximum certified  weight for  an  airplane at takeoff, i.e., the start of the takeoff  
run. In 2002, MAC conducted a geotechnical review to determine the appropriate  weight limitation for  
FCM. Using available geotechnical data and applying reasonable engineering judgment, this review  
determined that existing pavement throughout the airfield is adequate to support  60,000 lbs. In  2005, the  
primary runway at FCM,  Runway 10R-28L,  which is subjected to  the heaviest aircraft loads, was  
reconstructed to  meet the maximum  60,000 lb. design strength.  As noted in  Section  Error! Reference  
source not found.  the critical design aircraft at Flying Cloud is the Challenger 350. The  MTOW of the  
Challenger 350 is  40,600 lb., therefore the  existing pavement structure is suitable for the  critical aircraft.   

2040 Forecasted Demand 
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