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CHAPTER 4:  FACILITY REQUIREMENTS 

Introduct ion  

This chapter of the Airport Master Plan analyzes the existing and anticipat ed future facility needs at 
the Pierre Regional Airport (PIR). It is divided into sections that assess the needs of primary airport 
elements including airside, commercial passenger terminal, general aviation, air cargo, s upport and 
landside facilities.  

Airside requirements are those necessary for the operation of airc raft. Landside requirements are those 
necessary to support airport, aircraft , and passenger operations. Anticipated airport needs  are based 
on a review of existing conditions, capacity levels, activity demand forecasts , discussions with airport 
management and users and airport design standards using FAA guidance and industry standards. This 
chapter identifies e xisting facility deficiencies along with  those facilities  needed to meet demand 
through the planning period . The level of review completed is suffici ent to identify major elements 
that should be addressed in this comprehensive airport plan.  

This chapter provides a review of the facility needs for the following airport infrastructure categories:  

¶ Airside Facilities ; 

¶ Passenger Terminal;  

¶ Air Cargo; 

¶ General Aviation; 

¶ Support Facilities ; and 

¶ Landside Facilities. 

All recommended items from this chapter are highlighted in the Summary Section at the end of this 
chapter and specific alternatives that propose solutions to address fac ility needs are evaluated in 
Chapter 5: Alternatives Analysis .  

Planning Act iv i ty  Levels  (PALs) 

Various elements of airport activity are used to determine airport facility requirements including : 
passenger enplanements; peak hour activity ; annual operations; and based aircraft.  Airport activity can 
be sensitive to industry changes, national , regional,  and local economic conditions. This results in 
difficulty in identifying a specific calendar year for associated demand-driven improvements.  

For this study, PALs are used to identify demand thresholds for many recommended facility 
improvements. If a  specific  activity is approaching a PAL, then the airport should prepare to implement 
improvements to accommodate that activity level . Alternatively, activity element s that are not 
approaching a PAL can result in  deferred improvements. The demand forecasts developed in this study 
correspond with  an anticipated planning level calendar year associated with  each PAL (2021, 2026, 
2031, 2036) based on the preferred aviation  forecasts as outlined in Table 4 -1.  

Table 4-1 ς Planning Activity Levels (PALs) 
Key Activity Metrics  Base PAL 1 PAL 2 PAL 3 PAL 4 

Forecast Year  2016 2021 2026 2031 2036 

 Annual Enplanements 7,698 13,204 15,051 16,902 18,698 

 Airline Operations  4,544 4,094 4,248 4,386 4,505 

 Enplaned/Deplaned Cargo (lbs.) 408,729 449,185 488,817 526,781 562,927 

 Based Aircraft 63 67 70 73 76 

Total Operations  27,144 28,180 29,789 31,624 33,712 
Source: KLJ Analysis 

Table 4 -2 lists the PAL activity thresholds for annual operations  
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Table 4-2 ς Operations Planning Activity Levels (PALs) 
Key Activity Metrics  Base PAL 1 PAL 2 PAL 3 PAL 4 

Unconstrained Forecast Year  2016 2021 2026 2031 2036 

 Total Aircraft Operations  27,144 28,180 29,789 31,624 33,712 
Source: KLJ Analysis 

Airside Faci l i t ies  

Airfield Design Standards  

Airport design standards provide basic guidelines for a safe, efficient, and economic airport system. 
FAA guidance is found in FAA AC 150/5300-13A, Airport Design (Change 1).  Careful selection of basic 
aircraft characteristics for which the airport wil l be designed is important. Airport development  based 
solely on the existing critical aircraft can severely limit an airportõs ability to expand to meet future 
requirements for larger, more demanding aircraft. Likewise, airport development  based on more 
demanding aircraft unlikely to operate at the airport are uneconomical.  

Key FAA airport design standards are listed below.  

¶ Critical Design Aircraft  

¶ Airfield Design Classifications 
o Aircraft Approach Category (AAC); 
o Airplane Design Group (ADG); 
o Approach Visibility Minimums . 

¶ Airport Reference Code (ARC) 

¶ Runway Design Code (RDC) 

¶ Runway Reference Code (RRC) 
o Approach Reference Code (APRC); 
o Departure Reference Code (DPRC). 

¶ Taxiway Design Group (TDG) 

¶ Other Design Considerations 
o Runway/Taxiway Configuration ; 
o Approach and Departure Airspace & Land Use; 
o Meteorological Conditions; 
o Navigation Aids & Critical Areas; 
o Airfield Line of Sight ;  
o Interface with Landside ; 
o Environmental Factors.  

Critical D esign Aircraft  

The critical design aircraft (or types) must be identified to determine the appropriate airport design 
standards to incorporate into airport planning. The existing and future critical design aircraft 
characteristics at the Pierre Regional Airport  are summarized in the following sections . 

OPERATIONAL BREAKDOWN 

Passenger Airlines  
Table 4 -3 summarizes PIRõs design aircraft operations  by the scheduled and unscheduled passenger 
carriers, air cargo, and general aviation . The design aircraft for passenge r aircraft is currently the ARC 
C-II, TDG-2 Embraer ERJ 145 airplane transitioning to an ARC D-II, TDG-3 Bombardier CRJ 200 airplane 
in the future. The most demanding aircra ft to regularly use the airport pavement w ill transition from 
an ACN of 12 (ERJ 145) to 13 (CRJ-200) representin g maximum takeoff weights of 45,415 and 51 ,000 
pounds, respectively.  

https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
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Table 4-3 ς Projected Design Aircraft Operations Breakdown 

Representative Aircraft  
Design 

Standards* 
Base PAL 1 PAL 2 PAL 3 PAL 4 

 

Scheduled Passenger Aircraft  

Beech 1900D B-II-2-4 1,152 0 0 0 0 

CRJ-200 D-II-3-16 0 1,460 1,460 1,460 1,460 

Embraer ERJ 145 C-II-2-15 929 0 0 0 0 

Air Cargo Aircraft  

Piper  Navajo Chieftain ** B-I-1A-4 614     

Cessna 208 Caravan** A-II-1A-4 522     

 

Aircraft Approach Category  

Total AAC-A 522 2,756  1,001  416 0 

Total AAC-B 1,766      

Total AAC-C 929     

Total AAC-D 0 2,205 4,438 5,138  6,448  

Airplane Design Group  Total ADG-III 1,102  2,600  4,628  5,096  6,448  

Taxiway Design Group  
Total TDG-2 507 541 356 42 0 

Total TDG-3 4,172 4,420 5,083  5,523  6,448  

Aircraft Classification Number  
Total ACN > 12 833 1,009  1,175  1,186  1,248  

Total ACN > 13 456 468 273 0 0 
Source: KLJ Analysis, FAA Traffic Flow Management System (2017).  
*Design Standards include AAC/ADG/TDG/ACN. **Estimated 
AAC: Aircraft Approach Category, ADG:  Airplane Design Group, TDG: Taxiway Design Group, ACN: Aircraft 
Classification Number. ACN values assume flexible pavement and subgrade  category C. 

Air Cargo 
The current  air cargo design aircraft is a combination of the Piper Navajo Chieftain and the Cess na 
Caravan 208, which currently are  ARC B-I, and A-II aircraft, respectively both with a TDG-1A 
classification . Each of these aircraft perform more than 500 annual operations. These aircraft are 
feeder aircraft that  support mainline cargo operations . Both the Piper Navajo Chieftain and the Cessna 
Caravan 208 are classified as òSmalló aircraft with maximum gross takeoff weights of 12,500 pounds or 
less. 

In the future, based on discussions with both FedEx and UPS representatives, these feeder air cargo 
aircra ft are expected to be representative of the cargo aircraft serving  PIR, given their existing cargo 
capacity and the forecast volume of future cargo shipments.  

General Aviation  
The general aviation design aircraft fleet mix is currently an ARC B -II, TDG-2 airplane. The heaviest 
aircraft to regularly use the airport is app roximately up to 30,000 pounds maximum aircraft weight 
(dual wheel) with an app roximate ACN value of 12. A full breakdown is provided in Table 4 -4.  

In the long -term the design aircraft AAC m ay see an increase from AAC-B to AAC-C. An increase from 
ADG-II to ADG-III is unlikely, but occasional operations including large charter aircraft do use the 
general aviation area. Airport operations should be monitored regu larly using available FAA data.  
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Table 4-4 ς General Aviation Design Aircraft Operations Breakdown 

MAKE MODEL 
ENGINE 
TYPE AAC ADG TDG MTOW 2016 

 

All B-I Aircraft  709 

CESSNA Conquest Turboprop B II 
 

9,850 95 

DASSAULT Falcon 2000 Jet B II 
 

35,800 2 

GULFSTREAM 
AEROSPACE Gulfstream G280 Jet B II 

 
39,600 6 

GULFSTREAM 
AEROSPACE Jetprop Commander 1000 Turboprop B II 

 
10,325 3 

BEECHCRAFT King Air C90 Turboprop B II 1-A 10,100 444 

CESSNA Citation CJ4 Jet B II 1-A 17,110 22 

EMBRAER Phenom 300 Jet B II 1-A 17,968 13 

BRITISH AEROSPACE Hawker 1000 Jet B II 1-B 28,000 4 

DASSAULT HU-25 Guardian Jet B II 1-B 28,660 16 

FAIRCHILD DORNIER Dornier 328JET Jet B II 1-B 34,524 6 

HAWKER BEECHCRAFT Hawker 4000 Jet B II 1-B 39,500 2 

BEECHCRAFT King Air 200 Turboprop B II 2 12,500 330 

BEECHCRAFT Super King Air 300 Turboprop B II 2 14,000 28 

BEECHCRAFT Super King Air 350 Turboprop B II 2 15,000 59 

CESSNA Citation CJ3 Jet B II 2 13,870 5 

CESSNA Citation II  Jet B II 2 15,100 46 

CESSNA Citation II SP Jet B II 2 15,100 2 

DASSAULT Mystère 50 Jet B II 2 39,700 22 

DASSAULT Mystère 900 Jet B II 2 48,300 28 

FAIRCHILD (1) Merlin 3 Turboprop B II 2 16,100 8 

FAIRCHILD (1) Merlin 4 / Metro 2  Turboprop B II 2 14,500 14 

SWEARINGEN SA-26 Merlin 2 Turboprop B II 2 16,000 2 

EMBRAER EMB-120 Turboprop B II 3 26,609 8 

All B-II Aircraft  1,165  

ATR ATR-42-300 Turboprop B III 2 36,817 2 

All B-III Aircraft  2 

GATES LEARJET 55 Jet C I 
 

21,500 8 

IAI 1124 Westwind 2 Jet C I 
 

23,500 14 

PIAGGIO P-180 Avanti Turboprop C I 
 

12,100 2 

GATES LEARJET 31 Jet C I 1-A 17,700 10 

LEARJET 60 Jet C I 1-B 23,500 32 

LEARJET 45 Jet C I 1-B 20,200 64 

All C-I Aircraft  130 

BOMBARDIER Challenger 350 Jet C II 
 

40,600 6 

LEARJET 70 Jet C II 
 

21,500 10 

LEARJET 75 Jet C II 
 

21,500 10 

GULFSTREAM 
AEROSPACE Gulfstream G100 Jet C II 

 
24,650 10 

CESSNA Citation III  Jet C II 1-A 22,450 16 

BOMBARDIER BD-100 Challenger 300 Jet C II 1-B 38,850 34 

BOMBARDIER Challenger 650 Jet C II 1-B 43,100 28 

BRITISH AEROSPACE Hawker 800 Jet C II 1-B 28,000 55 

CESSNA Citation 10  Jet C II 1-B 36,100 56 

CESSNA Citation Sovereign Jet C II 1-B 30,300 48 
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MAKE MODEL 
ENGINE 
TYPE AAC ADG TDG MTOW 2016 

        

GULFSTREAM 
AEROSPACE Gulfstream G200 Jet C II 1-B 39,600 8 

EMBRAER EMB-135 Jet C II 2 44,092 28 

All C-II Aircraft  309 

BOMBARDIER Sentinel Jet C III 
 

98,106 6 

All C-III Aircraft  6 

GATES LEARJET R-35 Jet D I 1-A 18,300 10 

All D-I Aircraft  10 

CANADAIR CRJ-100 Jet D II 1-B 53,000 4 

CESSNA Citation Excel  Jet D II 2 20,200 84 

CESSNA Citation Ultra  Jet D II 2 16,630 120 

GULFSTREAM 
AEROSPACE Gulfstream 4 Jet D II 2 73,600 27 

All D-II Aircraft  235 

GULFSTREAM 
AEROSPACE Gulfstream 5 Jet D III 2 90,500 26 

All D-III Aircraft  26 

2016 Total IFR Operations  3,318  
Source: KLJ Analysis, FAA Traffic Flow Management System (2016) 
AAC: Aircraft Approach Category, ADG: Airplane Design Group, TDG: Taxiway Design Group, MTOW: Maximum 
Takeoff Weight.  
Note: Representative airplanes identified.  

Crosswind Runway 
Aircraft needing the crosswind runway must perform a  minimum of 500 operations to s upport FAA 

funding. This is demonstrated at PIR by evaluating the fleet mix and wind coverage.  

The existing crosswind runway is available 24 hours per day. During these times, there is a wind 

coverage deficiency of 3 .03 percent without a crosswind runway. In effect, 3 .03 percent of the time, 

FAA ARC A-I and B-I aircraft  require  a crosswind runway when crosswinds on Runway 13/31  are 

excessive and that runway is not usable . Aviation demand forecasts and TFMS data show that ARC A-I 

and B-I aircraft needing the  crosswind runway  at PIR currently exceed  the FAA 500 annual 

operations  threshold and will exceed that threshold throughout the planning period  as shown in 

Table 4 -5. 

Table 4-5 ς Crosswind Runway Operations 
Metric  Base PAL 1 PAL 2 PAL 3 PAL 4 

Crosswind Runway Operations (AAC -A/B, Small Aircraft, ADG -I) 

 Single, Multi & Other Operations  20,969 21,769 23,012 24,430 26,043 

 VMC Wind Coverage òGapó 3.03% 

 Crosswind Runway Operations 635 660 697 740 789 
Source: KLJ Analysis. AAC = Aircraft Approach Category, ADG = Airplane Design Group. Small Aircraft: < 12,500 
lbs. Maximum Takeoff Weight. Green highlight depicts operations exceeding FAA substantial  use by aircraft 
requiring crosswind runway.  
Visual Meteorological Conditions Rules  

PIR Design Aircraft  
The existing critical design airplane at PIR is an ARC C-II with a TDG-2 classification (Embraer ERJ 145) 
and an ACN value of 12. The Airportõs critical design airplane is driven by passenger airline operation s. 
In the future the critical design airplane classificatio n is expected to change to ARC D -II, TDG-2, 
ACN: 13 (Bombardier CRJ 200) .  The tabulation of forecast design aircraft operations is shown in Table 
4-6.  
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Table 4-6 ς Design Aircraft Operations 
Metric  Base PAL 1 PAL 2 PAL 3 PAL 4 

Aircraft Approach Category (AAC)  

 Aircraft Approach Category C 929 0 0 0 0 

 Aircraft Approach Category D 0 1,460 1,460 1,460 1,460 

Airplane Design Group (ADG)  

 Airplane Design Group II 929 1,460 1,460 1,460 1,460 

Taxiway Design Group (TDG) 

929 929 0 0 0 0 

 Taxiway Design Group 3 0 1,460 1,460 1,460 1,460 

Aircraft Classification Number  

 ACN > 15 929 0 0 0 0 

 ACN > 16 0 1,460 1,460 1,460 1,460 

Overall Design Aircraft  

 AAC-ADG-TDG-ACN C-II-2-15 D-II-3-16 D-II-3-16 D-II-3-16 D-II-3-16 
Source: KLJ Analysis. Green highlight depicts substantial use by the design aircraft.  

SUMMARY 

The existing and future design airplane characteristics are described in Table 4 -7.  

Table 4-7 ς Existing and Future Airfield Design Aircraft 
Design Characteristics  Runway 13/31  Runway 7/25  

Planning Period Existing Future Existing Future 

Representative Aircraft 
Make(s)/Model(s) 

Embraer ERJ 
145 

Bombardier 
CRJ 200 

Embraer ERJ 
145 

Bombardier 
CRJ 200 

Airplane Approach Category C D C D 

Airplane Design Group II II II II 

Taxiway Design Group 2 3 2 3 

Wingspan 65.75 feet  68.67 feet  65.75 feet  68.67 feet  

Length 98.0 feet  87.83 feet  98.0 feet  87.83 feet  

Tail Height  22.17 feet  20.75 feet  22.17 feet  20.75 feet  

Cockpit to Main Gear 47.42 feet  37.42 feet  47.42 feet  37.42 feet  

Main Gear Width 15.72 feet  13.17 feet  15.72 feet  13.17 feet  

Approach Speed (1.3 x Stall) 124 knots 140 knots 124 knots 140 knots 

Maximum Takeoff Weight 48,501 lbs. 47,450 lbs. 48,501 lbs. 47,450 lbs. 

Landing Gear Configuration  Dual (D) Dual (D) Dual (D) Dual (D) 

Aircraft Classification Number  15 16 15 16 
Source: Airbus, Boeing, Cessna, Piper, Transport Canada, FAA AC 150/5300-13A, KLJ Analysis 

The future design ai rplane for Runways 7/25 and 13/31  will change from an AAC-C Embraer regional jet 
to an AAC-D Bombardier regional jet airplane.  

Meteorological Considerations  

Meteorological conditions that affect the facility requirements of an airport include but are not limited 
to wind direction, wind speed, cloud ceiling, visibility, and temperature. Hourly metrol ogical data was 
reviewed from the PIR Automated Surface Observation System (ASOS) facility . These data are available 
from the National Climatic Data Center (NCDC). Periodic òspecialó weather observations within each 
hour were removed. This method provides considers the true average weather trends at an airport 
without skewing conditions toward IFR where multip le observations may be taken each hour due to 
changing conditions.  

Wind coverage and weather conditions are evaluated based on the two different flight rules, VFR and 
IFR. Visual Meteorological Conditions (VMC) are encountered when the visibility is 3 naut ical miles or 

http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-13A-chg1-interactive.pdf
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Small Aircraft Crosswind Landing Diagram  

(faasafety.gov)  

greater, and the cloud ceiling height is 1,000 feet or greater. Conditions less than these weather 
minimums are considered Instrument Meteorological Conditions (IMC) requiring all flights to be 
operated under IFR. 

WIND COVERAGE 

Wind coverage is important to airfield configuration and 
use. Aircraft ideally takeoff and land into a headwind 
aligned with the runway. Aircraft are designed and pilots 
are trained to land aircraft  during limited crosswind 
conditions. 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 not more than  5 
percent of the time.  This is known as the ò95 percent wind 
coverageó standard. Each aircraftõs AAC-ADG combination 
corresponds to a maximum crosswind component.  

Even when the 95 percent wind coverage standard is 
achieved for the design airplane or airplane design group, cases  arise where certain airplanes with 
lower crosswind capabilities are unable to use the primary runway.  The maximum crosswind component 
for different aircraft sizes and speeds are shown in Table 4 -8.  

Table 4-8ς 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-III 16.0 knots 

A-IV through D-VI 20.0 knots 
Green highlight depict  aircraft that make up the critical aircraft at Pierre.  
Source: FAA AC 150/5300-13A ð Change 1, Airport Design 

 

The airport wind coverage consists of all weather  and IMC periods. All -weather analysis helps 

determine runway orientation and use. Local weather patterns commonly change in IMC. An IMC review 

helps determine the runway configuration for es tablishing instrument approach procedures . Table 4 -9 

lists the wind coverage of the runways for the various AAC and ADG classif ications.  

Table 4-9 ς All-Weather Wind Analysis 

Runway AAC-ADG 
Crosswind Component (Wind Speed)  

10.5 knots  13.0 knots  

Runway 13/31 A-I/II & B-I/ II 91.97% 95.78% 

Runway 7/25  A-I/II & B-I/ II 74.36% 82.71% 

Combined*  - 96.71% 98.73% 

*Combined assumes up to maximum design aircraft crosswind component for each runway  
 Green highlight depict s areas that exceed FAA standards 
Source: National Climatic Data Center  data from PIR ASOS (2007-2016; hourly)  

For all -weather conditions, the B -II design aircraft crosswind component (13 knots) is accommodated 

on Runway 13/31  with wind coverage exceeding 95 percent. The combination of Runway 13/31  and 

Runway 7/25  provides greater than  95 percent wind coverage at 10.5 knots for A-I and B-I small 

aircraft . The current runway configuration meets FAA standards for overall all -weather wind 

coverage.  

http://www.faa.gov/documentLibrary/media/150-5300-13A-ch1-interactive.pdf
http://www.ncdc.noaa.gov/
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Runways 7/25  and 13/31  both accommodate operations in IMC. Combined, the two runways provide  the 

FAA recommended 95 percent wind coverage for all aircraft during IMC.  

Runway 7 is the preferred end based on wind coverage during IMC (54.31%) when analyzed by runway 

end. However, Runway 31, which provides 51.09% coverage, is the only runway with precision 

instrument approach capability. However, non -precision approach capability is provided to each of the 

other runway ends.  

Table 4-10 ς IMC Wind Analysis 

Runway 
Crosswind Component (Wind Speed)  

10.5 knots  13.0 knots  16.0 knots  20.0 knots  

Runway 13/31 86.49% 91.94% 96.51% 98.70% 

Runway 7/25  67.94% 75.21% 82.62% 89.85% 

Combined 93.75% 96.91% 98.70% 99.68% 

Runway 13 Only 43.21% 45.37% 47.29% 48.05% 

Runway 31 Only 51.09% 54.38% 57.02% 58.45% 

Runway 7 Only 54.31% 59.14% 63.23% 65.72% 

Runway 25 Only 21.43% 23.87% 27.19% 31.93% 
*Combined assumes up to maximum design aircraft crosswind component for each runway  
Green highlight depict s wind conditions that exceed FAA standards  
Source: National Climatic Data Center  data from PIR AWOS (2005-2014; hourly)  

WEATHER CONDITIONS 

Cloud Ceiling & Visibility  

When IMC weather conditions occur, aircraft must operate under IFR and use instrument approach 

procedures. IMC conditions drive the need to accommodate instrument approach procedures with 

sufficient weather minimums to enhance airport use.  

Current ILS approach weather minimums are 200-foot cloud celling and ½ mile flight visibility for 

Runway 31. 

Lowering approach weather minimums requires additional airfield infrastructure and safety areas of 

varying degrees. An upgrade to the existing  precision approach would entail substantial cost with 

limited benefit .  Therefore an upgrade to the existing preci sion approach capability is not 

recommended. 

Temperature  
Temperature affects recommended runway lengths. Average high temperature data for the hottest 
month was reviewed from climate data available from the NCDC for PIR. NCDC data from 1981-2012 
indicates the average high temperature in July to be 88.8 degrees Fahrenheit. 

Airfield Capacity  

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

departures capable of being accommod ated for a runway and taxiway configuration. Delay occurs when 

operations exceed the available capacity at an airport. Airports should plan to provide capacity 

enhancements well in advance 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 .  

Airfield capacity is measured using various metrics as defined by FAA:  

¶ Hourly Capacity : The maximum number of aircraft operations th at can take place on a runway 
system with a specific runway use configuration in a 1 -hour period.  

http://www.ncdc.noaa.gov/
http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/22824
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
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¶ Annual Service Volume (ASV): The reasonable (practical) estimate of an airportõs annual 
capacity accounting for differences in runway use, aircraft mix, weath er conditions, etc. that 
would be encountered over a yearõs time. 

¶ Delay: The added trip time attributable to congestion at the study airport, where congestion 
constitutes any impediment to the free flow of aircraft and/or people through the system.  

INPUT FACTORS 

Aircraft Fleet Mix  

The different types of aircraft operations impact airport capacity . In addition to required arrival and 

departure flow separation requirements between similar aircraft types, aircraft with different speeds 

create the need addition al spacing requirements to maintain minimum separation. The airportõs fleet 

mix index is established using guidelines  established in Table 4 -11 from ACRP Report 79. 

Table 4-11 ς Aircraft Fleet Mix Classifications 
Aircraft Classification  Characteristics  

Small - S Less than 12,500 lbs. (Single Engine) 

Small - T Less than 12,500 lbs. (Twin Engine) 

Small + Corporate airplanes between 12,500 lbs. and 41,000 lbs.  

Large - TP Turboprop between 12,500 lbs. and 255,000 lbs.  

Large - Jet Jet between 41,000 lbs. and 300,000 lbs.  

Large - 757 Boeing 757 series 

Heavy More than 300,000 lbs. 
Source: ACRP Report 79 

The aircraft fleet -mix percentage for capacity calculations is based on the aviation forecasts. Overall 

fleet mix assumptions for PIR are summarized in Table 4 -12.  

Table 4-12 ς Aircraft Fleet Mix Assumptions 
Aircraft Classification  Base PAL 4 

Small - S 80.0% 80.0% 

Small - T 10.0% 8.0% 

Small + 4.0% 4.0% 

Large TP 4.0% 5.0% 

Large Jet 2.0% 3.0% 
Source: ACRP Report 79, KLJ Analysis 

Runway Use 

The runway use configuration affects the operational efficiency and capacity of an airfield. At PIR, a 

single-runway configuration is assumed with  Runway 13/31  assumed to be the primary usable runway as 

this runway can handle VFR and IFR operations, arrivals, and departures. Runway 7/25  is used during 

crosswind conditions as well as by airline and general aviation traffic due to the operational procedures 

and proximity to the terminal; however, it  does not factor into the overall airfield capacity 

calculati ons. 

Other Considerations  

Meteorological conditions are a significant  consideration for capacity calculations. An analysis of the 

weather observations over the past 10 years show Visual Meteorological Conditions (VMC) conditions 

are experienced 85.01 percent of the time. Instrument Meteorological Conditions (IMC) represent the 

remainder.  

Touch-and-go operations are those that land then takeoff on the same runway without exiting the 

runway. These are typically conducted during flight training activities. Touch-and-go operations 

http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
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normally occur with small training aircraft and represent two operations, thus increasing airfield 

capacity. For capacity calculation purposes, it is assumed 5 percent  of the total operations at PIR are 

touch-and-go. 

HOURLY CAPACITY 

Hourly capacity is calculated during IMC and VMC using assumptions identified in this report and 

calculations identified in ACRP Report 79. Weighted hourly capacity is determined based on runway 

use, weather conditions and an FAA weighting factor. The results listed in Table 4 -13 assume a mix of 

arrivals and departures. With no change to the airfield configuration, the hourly capacity does n ot 

significantly change due to a minimal change in fleet mix.  

Table 4-13 ς Hourly Capacity 
Factors  Base PAL 4 

Single Runway Use Scenario (Mixed Operations)  

 VMC Hourly Capacity 60 60 

 IMC Hourly Capacity  38 38 
Source: ACRP Report 79, KLJ Analysis 

ANNUAL SERVICE VOLUME 

Annual Service Volume (ASV) is an estimate of the total annual aircraft operations capacity of  an 

airfield annually. ASV is calculated based on the weighted hourly capacity multiplied by hourly and 

daily demand ratios. The ratio of the total operations to an airportõs ASV determines when an airport 

should plan for capacity improvements to increase overall capacity. The ASV for PIR (136,700 

operations) is calculated based on hourly capacity and other assumptions.  Table 4 -14 compares the 

Airportõs ASV versus the projected operational demand for each of the PALs. 

Table 4-14 ς Annual Service Volume (ASV) 
Metric  Base PAL 1 PAL 2 PAL 3 PAL 4 

 Annual Operations 27,144 28,180 29,789 31,624 33,712 

 Average Busy Day 136 141 149 158 169 

 Average Design Hour 9.8 10.1 10.7 11.4 12.1 

 Annual Service Volume 136,700 136,700 136,700 136,700 136,700 

 Capacity Level  19.9 % 20.6 % 21.8 % 23.1 % 24.7 % 
Source: FAA AC 150/5060-5, Airport Capacity and Delay , KLJ Analysis 

PIR does not approach the threshold of 60 percent, which would trigger planning for capacity 

improvements. Thus, there are no foreseen airfield capacity issues at PIR.  

Runways 

PIR has two (2 ) runways. Runway 13/31  is the airportõs primary runway. Both Runway 13/31  and 7/25  
are maintained to FAR Part 139 standards by the airport.  

Runway 13/31 : PIRõs primary runway is 6,900 feet long and 100 feet wide. This runway is currently  
designed to accommodate precision instrument approaches and aircraft weights up to  168,000 pounds 
with dual-tandem wheel  configuration . The runway pavement is in good condition with its last major 
rehabilitation in 20 14. This runway is equipped with High Intensity Runway Lighting (HIRL), and has 
precision pavement markings.  

Runway 7/25 :  PIRõs crosswind runway is 6,881 feet long and 150 feet wide. This runway is currently 
designed to accommodate non-precision instrument approaches with vertical guidance and aircraft 
weights up to 145,000 pounds with dual-tandem wheel  configuratio n. The pavement is in poor 
condition  and will need major reco nstruction in the next 2 -5 years. This runway is equipped with High 
Intensity Runway Lighting (MIRL), and has non-precision pavement markings. 

http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_079.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150_5060_5.pdf
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CONFIGURATION 

Runways 7/25  and 13/31  are generally arrayed in a non-intersecting L-configuration . However, Runway 
7/25  does intersect the Runway 13/31  RSA, which will be addressed in the Alternatives analysis.  

RUNWAY DESIGN CODE 

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

Runway 13/31 :  The existing RDC for Runway 13 is C-II-4000 (not lower than ¾  mile)  and for  Runway 31 
it  is C-II-2400 (½ mile). It should be noted that the RDC for Runway 13/31  listed in the Inventory 
chapter differs from the RDC identified in the Facility Requirements chapter since the Inventory  
information is based on the data contained in the 2008 Airport Layout Plan. The RDC identified in this 
chapter is based on data obtained from the TFMS, which supersedes the Inventory information  with  this 
more recent and accurate information.  The recommende d future RDC code for Runway 13 is D -II-
4000 (not lower  than ¾ mile) and the recommended RDC of Runway 31  is D-II-2400 ( (½ mile).  The 
change in design aircraft results in  the recommended changes. The Runway 13 and 31 visibility 
minimums are not expected to change.  

Runway 7/25 : The existing RDC for Runway 7/25  is C-II-5000 (not lower than 1 mile) for both runway 
ends. Recommended futu re RDC for both runway ends is D-II-4000 (Not lower  than 3/4  mile).  The 
change in design aircraft , similar to Runwa y 13/31  results in the recommended changes.  

RUNWAY REFERENCE CODES 

Runway Reference Codes (RRCs) indicate current operational capabili ties where no special operational  
procedures are necessary, and without consideration of the actual runway length. There are two 
components to the Runway Reference Code ð the Approach Reference Code (APRC) and the Departure 
Reference Code (DPRC). The existing operational capabilities of a runway are identified based on a 
taxiway separation distance. At PIR, the current  runway to parallel taxiway separation distance 
between Runway 13/31  and the parallel taxiway is 563  feet.  The runway and taxiway infrastructure 
does not limit existing, future or ultimate RDC classifications at PIR. 

Runway 13/31 :  The existing APRC for Runway 13 is C-II-4000 and for Runway 31 the existing APRC is C-
II-2400. The existing DPRCs are D-VI for both runway ends. Future APRCs for Runway 13 and 31 are D-II-
4000 and D-II-2400 respectively  based on the change in the airportõs design aircraft. 

Runway 7/25 : Since APRCs and DPRCs are based on the runway to parallel taxiway separation and  
Runway 7/25  lacks a parallel taxiway, the APRC and DPRC are not applicable to Runway 7 and 25. 

DESIGN STANDARDS 

Basic Safety 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 and RRC as established by the design 
aircraf t. Some of the safety standards include:  

¶ Runway Safety Area (RSA); 

¶ Runway Object Free Area (ROFA); 

¶ Runway Obstacle Free Zone (ROFZ). 

Other basic design standards include runway width, runway surface gradient, runway shoulder width, 
blast pad, 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.  

The existing RSA, ROFA and ROFZ standards for all runways meet existing airport design standards.  
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LAND USE CONTROL 

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 RPZõs function is to enhance the protection of people and 
property on the ground. The RPZ size varies based on the runwayõs RDC. The RPZ is further broken 
down an Approach RPZ and Departure RPZ. 

Airport owners should, at a minimum, maintain the RPZ clear of all facilities supp orting incom patible 
activities, such as residential structures. It is desirable to clear all above -ground objects from the RPZ.  
Protection of the RPZ is achieved through airport control over RPZs including fee title ow nership or 
clear zone easement.  

There are no non-aeronautical structures  within the existing RPZs at PIR. However, portions of the 
Runway 7 and 31 RPZõs are located off airport property and PIR should consider acquiring land to 
control all existing, future and ultimate RPZs in fee simple or through avigat ion easements. 

Land Acquisition  
Land acquisition allows the airport to protect airspace and land use areas from possible intrusions. FAA 
encourages the airport sponsor to own the following land for existing an d planned airport facility:  

¶ Airport Infrastruct ure; 

¶ Runway and Taxiway Object Free Areas; 

¶ Runway Protection Zones; 

¶ Building Restriction Line;  

¶ Navigational Aid Critical A reas; 

¶ Airspace Protection .  

Identified land acquisition areas to help meet current standards include acquiring remaining land 
use control within the Runway 7 and 31 RPZs.  Land required for future development will be 
identified in Chapter 5: Alternatives Analysis .  

Airport Zoning  
FAA recommends airport sponsors protect airport land use and airspace through local zoning. Owners of 
public airports are encouraged  to enact airport overlay zoning to protect airspace and surrounding land 
use for public safety. The inten t 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 wit hin the vicinity of the airport;  and 

¶ Protect t he public investment made by taxpayers in the airport and the economic benefits it 
provides to the region restrict land uses.  

The City of Pierreõ existing Comprehensive Land Use Plan was adopted in 2008. The Plan stated the 

following for the land surrounding the airport: òSteep ravines dominate the largely undeveloped land to 

the east and south while land to the west towards Pierre has fewer ravines and is generally used for 

agriculture, housing and industry. To the north, the land is more level an d agricultural use is the most 

prevalent, with some industrial and residential usesó. A stated recommendation of the Plan was that 

the City establish an Airport Safety Overlay Zone District with appropriate provisions for zoning 

regulations to restrict the  intensity of development in certain areas surrounding the airport.  

In 2012, the City of Pierre enacted the following ordinances aimed at protecting PIR:  

1.  Airport Zoning ð This ordinace is located in Chapter 12 Article 11.  It provides general provisions 

and describes the Airport Zone and the Airport Noise Zones.  
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Airport Hazard Zoning ð This ordinance is lcocated in Chapter 13, Article 12.  It provides general 
provisions and desribies the Airport Hazard Zon ing.  

There are no recommendations for additional zo ning for the Pierre Airport.  

RUNWAY LENGTH 

FAA AC 150/5325-4B, Runway Length Requirements for Airport Design  is the current gui dance for 
determining airport  runway lengths as of the date this Master Plan study was initiated . A revision to 
this guidance, FAA AC 150/5325-4C, Runway Length Recommendations for Airport Design (DRAFT) was 
proposed in 2013. 

Runway 13/31  is the longest runway at PIR with a length o f 6,900 feet while Runway 7/25  has a length 
of 6,881 feet.  

Required Runway Length  

Small Airplanes Up to 12,500 Pounds  
The FAA approach for calculating  recommended runway length for  small aircraft is identified in 

Chapter 2 of FAA AC 150/5325-4B. The assumptions used in this AC are: approaches and departures 

with no obstructions; zero wind; dry runway surfaces; and zero effective runway gradient.  The 

methodology provides several steps, including identifying the percentage of the flee t using the airport 

(95 percent and 100 percent) with  runway length calculate d based on the respective 95 and 100 

percent  curves. Calculations for PIR are identified in Table 4 -15. 

For small general aviation aircraft, the FAA runway length requirements of 100 percent of fleet would 
apply at PIR due to its metropolitan location  and remoteness. The recommended runway length for 
small general aviation aircraft at PIR is 4,35 0 feet.  

Large Airplanes Up to 60,000 Pounds  
The FAA design approach to determine recommended runway length in large aircraft greater than 
12,500 pounds up to 60,000 pounds is identified in Chapter 3 of FAA AC 150/5325-4B. The method 
requires several steps, including identifying percentage of fleet, useful load factor , and using airport 
data to calculate runway length based on curves.  

The recommended runway length calculatio ns at PIR for large aircraft up to 60,000 pounds are 
summarized in Table 4 -15. 

 

  

http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
http://www.faa.gov/documentLibrary/media/Advisory_Circular/draft_150_5325_4c_industry_commmentenabled.pdf
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
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Table 4-15 ς FAA AC 150/5345-4B Runway Length Requirements 
Airport and Runway Data  

 Runway 7/25  Runway 13/31 

Airport Elevation  1,744.1 feet  

Mean Daily Maximum Temperature of Hottest Month  88.8°F 

Maximum Difference in Runway Centerline Elevation  41.93 feet 1 9.17 feet 1 

Runway Condition Wet and Slippery Runways2 

Aircraft Classification  Recommended Runway Length  

Small Airplanes 12,500 Pounds or less  

10 or more passenger seats 4,500 feet  

Less than 10 passenger seats at 100 percent of fleet  4,350 feet  

Less than 10 passenger seats at 95 percent of fleet  3,720 feet  

Large Airplanes more than 12,500 Pounds but less than 60,000 Pounds  

   100 percent of fleet at 90 percent useful load (Dry)  8,700 feet  8,700 feet  

   100 percent of fleet at 90 percent useful load ( Grade) 9,100  feet  9,1 00 feet  

   100 percent of fleet at 60 percent useful load (Dry)  5,900 feet  5,900 feet  

   100 percent of fleet at 60 percent useful load ( Grade) 6,300 feet  6,000 feet  

    75 percent of fleet at 90 percent useful load (Dry)  6,700 feet  6,700 feet  

    75 percent of fleet at 90 percent useful load (Wet)  7,000  feet  7,000  feet  

    75 percent of fleet at 60 percent useful load (Dry)  4,900 feet  4,900 feet  

    75 percent of fleet at 60 percent useful load (Wet)  5,500 feet  5,500 feet  
Source: FAA AC 150/5325-4B, KLJ Analysis  
Note: Runway length requirements estimated based on charts for airport planning purposes only.  
1 

The runway lengths obtained  for  75 percent and 90 percent of  the  fleet  are increased at the rate of 10 feet (3 

meters) for each foot (0.3 meters) of elevation difference between the high and low p oints of the runway 
centerline.  
2 Wet and Slippery Runways (Applicable Only to Landing Operations of Turbojet -Powered Airplanes). By 
regulation, the runway length for turbojet -powered airplanes obtained from the ò60 percent useful loadó curves 
are increased by 15 percent or up to 5,500 feet (1 ,676 meters), whichever is less.  By regulation, the runway 
lengths for turbojet powered airp lanes obtained from the ò90 percent useful loadó curves are also increased by 
15 percent or up to 7,000 feet (2, 133 meters), whichever is less.  

The 2016 IFR operations from FAA Traffic Flow Management System Counts (TFMSC) were used to 
determine the design  aircraft for large aircraft greater than 12,500 pounds up to 60,000 pounds. In 
2016, a total of 581 operations were performed in aircraft classified as 75 percent of the fleet,  which 
meets the FAAõs regular use threshold. The useful load was assumed to be 90 percent because 
historical destinations are more than 1,000 nautical miles from PIR including airports in Arizona, 
California, Texas, and Washington. The recommended existing runway len gth based on calculations 
using FAA AC 150/5325-4B for larg e general aviation aircraft is 7,000  feet.  

Aircraft Greater than 60, 000 pounds  

Existing 

The FAA design approach identified in  Chapter 4 of FAA AC 150/5325-4B for aircraft greater than 
60,000 pounds requires reviewing the individual aircraft performance based on how the aircraft 
actually operates at the airport.  

FAA data was used to determine the design aircraft at PIR. In 2016, the existing design aircraft was the 
Embraer ERJ-145 operated by ADI, with approximately 928  annual operations.  When combined with 
aircraft comprising  100% of the business jet fleet that operate more than 500 nautical miles ( at 90 
percent useful load),  a runway length of 9 ,100 feet would be needed at PIR.  

Table 4 -16 identifies the recommended runway lengths for existing design aircraft, which includes 
critical business jet operations.  

http://www.faa.gov/documentLibrary/media/advisory_circular/150-5325-4B/150_5325_4b.pdf
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
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Table 4-16 ς Existing and Future Runway Length Requirements 

Aircraft Type  Operator  Destinations  
Useful 
Load 

Factor  

Runway 
Length  

2016 
Ops. 

Source 

Existing  Runway Length Requirement  

75% of Business Jet Fleet Various > 500 nm 90% 7,000 feet  581 FAA 

100% of Business Jet Fleet Various > 500 nm 90% 9,100 feet  360 FAA 

ERJ-145 ADI DEN 100% 6,350 feet  928 FAA 

Recommended Existing Runway Length:  6,900 feet  

Future Runway Length Requirement  

75% of Business Jet Fleet Various > 500 nm 90% 7,000 feet  581 FAA 

100% of Business Jet Fleet Various > 500 nm 90% 9,100 feet  360 FAA 

CRJ-200 TBD DEN 85% 6,350 feet  1,460 Forecast 

Recommended Future  Runway Length:  6,900 feet  
Source: FAA Traffic Flow Management System, Embraer, Bombardier, KLJ Analysis 

Primary Runway 
The future design aircraft for runway length calculations is expected to be aircraft comprising 75 
percent of the general aviation fleet . These aircraft perform ed a significant number of operations (581 
in 2016) at PIR and could be expected to operate  at maximum takeoff weight. In addition, a substantial 
number of aircraft comprising 100 percent of the general aviation fleet, which require even longer 
runway lengths currently operate at PIR and the volume of operations by these aircraft is expected to 
grow throughout the planning period. The calculated runway length for 75 percent of the general 
aviation fleet operating at 90 percent of useful load under wet runway conditions using FAA AC 
150/5325-4B is 7,000 feet. The recommended f uture primary runway length is 6,9 00 feet to 
accommodate the larger general aviation aircraft currently operating at PIR,  based on FAA runway 
length  data .  

Crosswind Runway 
FAA recommends secondary òcrosswindó runways have a length capable of accommodating the lower 
crosswind capable aircraft expected to use th e runway. The length of a runway must now be justified 
to accommodate the aircraft that requires its use.  

FAA Advisory Circular 150/5000-17, òCritical Aircraftó states in Section 3.8.2 that uses of the crosswind 
runway can change based òon growth in operational demand or the development of new terminal 
facilities that are proximate to a secondary runway could result in increasing use of that runway by 
more demanding aircraft.   If there is an analytical planning basis and reasonable expectation that 
supports use of a more demanding aircraft with operations that exceed the regular use threshold, then 
that aircraft should be designated as the Future Critical Aircraft.ó 

In conversations with Mustang Aviation (the FBO), ADI/Great Lakes personnel, and airport management 
this is the case at PIR.  The location  of the commercial terminal area allows air  carriers to more readily 
access Runway 7/25.  Based on further conversations with airport management, the FBO , and ADI the 
current approaches from and departures to Watertown and Denver allow for more direct flight patterns 
on Runway 7/25 as opposed to Runway 13/31. Therefore the air carriers prefer  Runway 7/25 in order to 
minimize  fuel  consumption and expedite flight operations .  Based on current uses and the proximity to 
the terminal the current critical aircraft for Runway 7/25 is the ERJ-145, which is a C-II aircraft  and 
the future critical aircraft will be the CRJ-200, which is a D-II aircr aft .  

FAA AC 150/5325-4B, òRunway Length Requirements for Airport Designó states that the crosswind 
runway length should be equal to ò100% of primary runway length when built for the same individual 
design airplane or airplane design groupó. Based on the fact the crosswi nd is currently being used by 
the same aircraft operating  on the primary runway and the future critical aircraft is expected to also 
preferentially use Runway 7/25 , a runway length of 6,900  feet  is required.  

http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
https://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5000-17-Critical-Aircraft.pdf
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
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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) 

¶ Takeoff Distance Available (TODA) 

¶ Accelerate-Stop Distance Available (ASDA) 

¶ Landing Distance Available (LDA) 

Runway 7/25 currently has declared distances with regards to ASDA (6,830 feet) and LDA (6,830 feet) 
due to a fence being located approximately 50 feet into the runway safety area.  The Chapter 5: 
Alternatives Analysis  will review options to remove the decla red distances off Runway 7/25.  

Runway Length Summary  
The runway length needs at PIR for the existing (PAL 1), future (PAL 2), and ultimate (PAL 4) planning 
periods are identified in Table 4 -17.  It should be noted that the recommended runway lengths 
calculated using the procedures in FAA AC 150/5325-4B for Runways 7/25 and 13/31 are 119 feet and 
100 feet longer respectively than the recommended runway lengths identified in Table 4 -17, which 
represent the òexistingó physical runway lengths at PIR. While both runways would technically be 
eligible for a runway length of 7,000 feet, it would be financially and economically unrealistic to 
extend the existing runways to achieve an overall length of 7,000 feet since the two runways at their  
current lengths adequately meet the existing and future needs of the airport users.  

Table 4-17 ς Runway Length Summary 

Runway(s) Runway Classification  
Existing 
Length  

Recommended Runway Length  

Existing  
(PAL 1) 

Future  
(PAL 2) 

Ultimate  
(PAL 4) 

13/31 Primary Air Carrier  6,900 feet  6,900 feet  6,900 feet  6,900 feet  

7/25  
Crosswind, 

Secondary Air Carrier 
6,881 feet  6,881 feet  6,881 feet  6,881 feet  

Source: FAA AC 150/5325-4B, KLJ Analysis 
Note: Runway length requirements estimated for airport planning purposes only.  

PAVEMENT STRENGTH 

Airfield pavements should be adequately maintained, rehabilitated and reconstructed to meet the 
operational needs of the airport. The published pavement strength is based on the construction 
materials, thickness, aircraft weight, gear configuration and op erational frequency for the pavement t o 
perform over its useful life.  

The FAA standard for measuring the reporting pavement strength on runways with pavement strengths 
greater than 12,500 pounds is defined in FAA AC 150/5335-5, Standard Method of Reporting Airport 
Pavement Strength. The Aircraft Classification Number ð Pavement Classification Number (ACN-PCN) 
method is defined within this guidance. The PCN values measures the cumulative damage resu lting 
from an aircraft fleet mix. In general, the PCN value should equal or exceed the ACN value assigned for 
the design aircraft. Larger aircraft could occasionally exceed the pavement strength , but not on a 
regular basis. 

The South Dakota Aeronautics Commission completed an ACN-PCN analysis in 2015. An independent 
analysis was completed by KLJ as part of this study using an updated fleet mix  for Part 139 runways. 
The results are summarized in Table 4 -18.  

  

http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5325-4
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5335-5c.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5335-5c.pdf
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Table 4-18 ς Pavement Strength Requirements 

Runway 
Existing Published  Existing Calculated  

Capacity  PCN Capacity  PCN 

Runway 13/31 

91,000 (SW) 

51/F/C/W/T  

91,000 (SW) 

66/F/C/W/T  108,000 (DW) 108,000 (DW) 

168,000 (DT) 168,000 (DT) 

Runway 7/25  

91,000 (SW) 

58/F/C/W/T  

91,000 (SW) 

81/F/C/W/T  114,000 (DW) 114,000 (DW) 

145,000 (DT) 145,000 (DT) 
SW = Single Wheel, DW = Dual Wheel, DT = Dual Tandem landing gear configuration 

The existing critical design aircraft (ERJ -145) has an ACN of 12 while the forecast critical design 
aircraft (CRJ-200) has an ACN of 13. The calculated PCN of 66 for Runway 13/31 and 81 for Runway 
7/25 will provides a  pavement strength that will be  more than sufficient to accommodate regular use 
by the existing and forecast  critical  design aircraft at maximum takeoff weight without cumulative 
pavement damage, therefore it is recommended that the pavement strength be reduced to 90,000 
pounds. 

RUNWAY WIDTH 

Runway width is driven by the RDC and approach visibility minimums for each runway as  identified in 
FAA AC 150/5300-13A. No changes are recommended to the existing Runway 13/31  width b ased on the 
existing and r ecommended future design standard for the runway  (see Table 4-30). The existing 
Runway 7/25  width of 150 feet exceed s the recommended width, based on the existing and 
recommended future design standard  for this  runway along with the visibility minimums  (see Tables 4-
30). The recommended future Runway 13/31 and Runway 7/25  width is 100  feet.  

PAVEMENT SURFACE 

Runway grooving improves aircraft stopping performance when runway contaminants are present 
(water, ice, snow, slush, etc.). FAA recommends runway grooving or friction treatment  for the primary 
and secondary runways at commercial service airports and  FAA AC 150/5320-12C considers this t o be 
high priority safety work.  

The Runway 7/25 and 13/31 pavements both consist of a grooved asphalt pavement surface. 

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 azimu th along the runway centerline.  

The 2017 magnetic declination at PIR is 5° 41õ east, changing 0° 6õ west per year as the location of the 
magnetic north pole moves. Table 4 -19 lists the existing and future runway azimuths based on the 
changing magnetic declination. No changes to the runway designations are required during the planning 
period based on the future runway bearings. 

Table 4-19 ς Runway Designation Requirements 

Runway 
Designation  

Existing True 
Bearing (2017 ) 

True Azimuth  
(2017 ) 

True Azimuth - 
Magnetic Declination  

(2017)  

True Azimuth - 
Magnetic Declination 

(2036)  

Runway 7/25 N 77 9 16.8314° 77 9 16.8314 71.46 69.56 

Runway 13/31 S 40 38 30.447 140 38 30.4447 134.95 133.05 
Source: National Oceanic and Atmospheric Association (NOAA), KLJ Analysis 

https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
http://www.faa.gov/documentlibrary/media/advisory_circular/150-5320-12c/150_5320_12c.pdf
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PAVEMENT CONDITION 

The typical useful life of a bituminous pavement ranges from 20 to 30 years if properly maintained. The 
useful life for a concrete pavement can extend to 40 years and beyond. In 2015, the South Dakota 
Aeronautics Commission (SDAC) completed a pavement management system update for PIR. A summary 
of the existing runway pavement condition with recommendations is contained in Table 4 -20:  

Table 4-20 ς Runway Pavement Condition & Recommendations 

Runway ID 
 Action Plan (Lowest PCI)  

PCI 1-5 Years 6-10 Years 11-20 Years 

Runway 7/25 70 Reconstruct Maintain Maintain 

Runway 13/31 92 Maintain Maintain Major Rehab. 

Reconstruct = total removal of pavement and base/sub -base material; Major Rehab = mill and overlay of 
pavement; Maintain = slurry/crack seal; crack repair .  Source: South Dakota Aeronautics Commission Pavement 
Condition Assessment (2015), KLJ Analysis Red indicates a required change  

Runway 7/25 : The Runway 7/25 surface is rated at a PCI of 70 and is in need of major reconstruction 
within the next five (5) ye ars. While the runway is down for reconstruction it is anticipated that issues 
within the runway  and runway safety area (grading and fenci ng issues) will be addressed. 

Runway 13/31 : Runway 13/31 was rehabilitated in 2014 and is not anticipated to need major 
reconstruction until 10 -15 years from the date of this analysis .  

DEFICIENCIES TO DESIGN STANDARDS 

Known deficiencies to the existing runway design standards at PIR include:  

¶ Runway 13/31  and Runway 7/25  Intersecting RSAõs 
o Deficiency:  The Runway 7/25  RSA lies within the RSA for Runway 13/31 . 
o Action Plan:  While the RSAõs overlap, this is an existing condition that will remain in 

place as per the guidance in AC 150/5300-13A. 

¶ Runway 7/25  Line -of-sight  
o Deficiency:  The Runway 25 end elevation is approximatel y 1,700 feet. The elevation of 

the Runway 31 end is approximately 1,729 feet, which causes a line of sight issue with 
an aircraft taking off from the Runway 25 end . That aircraft  would not be able to see 
an aircraft on the Runway 31 end since the aircraft on the Runway 31 end would be 
much higher than the aircraft taking off from the Runway 25 end, i.e., the aircraft on 
the Runway 31 end would essentially be sitting on top of a hill out of the line of vision 
of a pilot taking off from the Runway 25 end.  

o Action Plan: Re-grade Runway 7/25  to correct the existing line -of-sight problem during 
the next runway reconstruction project.  

¶ Runway 7/25  RSA 
o Deficiency:  The Runway 25 RSA is intersected by a fence 
o Action Plan:  Remove the fence 

Any existing deficiencies to airport design standards will  be noted on the ALP and a Modification to 
Design Standards requested from FAA if they are to remain . 

Instrument Procedures  

Instrument approach procedures to a runway end enable landing aircraft to navigate to the airport 
during instrument conditions when the cloud ceiling is less than 1,000 feet and/or visibility is less than 
3 miles. Establishing approaches with the lowest possible weather minimums allow the airport to 
maximize its operational util ity . Each approach type requires differing infrastructure and navigational 
aids. 
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Runway 31 currently has a published precision instrument approach procedure while each of the 
remaining runway ends all have published non -precision instrument approach proced ures as noted 
previously.  Table 4 -21 lists the approaches available by runway end.  

An upgrade to the existing R unway 7 approach with visibility minimums not lower than ¾ mile should 
be evaluated to improve the airportõs operational efficiency. 

Table 4-21 ς Existing Approaches by Runway End 
Runway End Approach  Decision Height (FT.)  Visibility  

    

Runway 7 
RNAV/GPS 300 1 mile  

VOR/DME or TACAN 500 1 mile  

Runway 25 
RNAV/GPS 300 1 mile  

VOR or TACAN 400 1 mile  

Runway 13 RNAV/GPS 300 ¾ mile  

Runway 31 
ILS/LOC 200 ½ mile  

RNAV/GPS 300 ½ mile  
Source: AirNav (2017), KLJ Analysis 

Airspace Protection  

Airspace is an important resource around airports essential for safe flight operations. As of the time of 
this report, an obstruction analysis is underway to identify obstructions to Part 77 and other airspace 
surfaces using Aeronautical Survey data collected in September 2015. There are no known airspace 
penetrations to the existing FAA airp ort design runway approach (threshold siting) surfaces. There 
may be obstacles that penetrate other airspace surfaces that require further study. The full results  of 
this analysis will be identified in the ALP drawing set. An Obstacle Action Plan in accord ance with 2015 
FAA guidance will be developed from these results and identified in the ALP.  

AREA AIRSPACE 

PIR is located in Class E airspace including and within 5 nautical miles of the airport beginning 700 feet 
above ground level. Class E airspace is used to transition between the terminal and enroute airspace 
environments. The existing airspace classifications in the PIR area are considered sufficient to support 
the existing  instrument approach procedures.  

PART 77 CIVIL AIRPORT IMAGINARY SURFACES 

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 òimaginaryó 
three -dimensional airspace surfaces and are obstructions. Table 4 -22 lists the existing, future,  and 
ultimate approach airspace surfaces for PIR. 

  

https://www.faa.gov/airports/engineering/media/Policy-Reminder-Protecting-Approach-and-Departure-Surfaces.pdf
https://www.faa.gov/airports/engineering/media/Policy-Reminder-Protecting-Approach-and-Departure-Surfaces.pdf
http://www.ecfr.gov/cgi-bin/text-idx?rgn=div5&node=14:2.0.1.2.9
http://www.ecfr.gov/cgi-bin/text-idx?rgn=div5&node=14:2.0.1.2.9


 

Pierre Regional Airport : Airport Master Plan Study   September 13, 2018 Draft  
Chapter 4: Facility Requirements   Page 4-20 
 

Table 4-22 ς Part 77 Approach Airspace Requirements 
Runway 

End 
Approach Standards  

Part 77 
Code 

Inner 
Width*  

Outer 
Width  

Length  Slope 

Existing  

13 
Non-Precision 

Other-Than-Utility  
As low as 1 mile 

C 1,000õ 3,500õ 10,000õ 34:1 

31 
Precision 

Other-Than-Utility  
As low as ½ Mile 

PIR 1,000õ 16,000 50,000õ 50:1/40:1  

7/25  
Non-Precision 

Other-Than-Utility  
As low as 1 mile 

C 1,000õ 3,500õ 10,000õ 34:1 

Future  

7/25  

Non-Precision 
Other-Than-Utility  
Not lower than 3/4  

mile  

C 1,000õ 3,500õ 10,000õ 34:1 

Ultimate  

No Change 

Source: Title 14 CFR Part 77, KLJ Analysis *Inner width is also the Primary Surface width driven by the most 
demanding approach to a runway.  

Existing, future, or ultimate Part 77 obstructions will be identified on the ALP for further action.  

RUNWAY APPROACH/DEPARTURE SURFACES 

FAA identifies sloping approach surfaces that must be cleared at an absolute minimum for safety for 
landing aircraft. These surfaces are identified in Table 3 -2 of FAA AC 150/5300-13A, Change 1. 

The departure surface applies to runways with instrument departures  available . It begins at the e nd of 
the takeoff distance available and extends upward and outward at a 40:1 slope. No new penetrations 
are allowed unless an FAA study has been completed and a determination of no hazard has been issued . 

The applicable approach/departure surface standard s are identified in Table 4 -23.  

Table 4-23 ς Approach/Departure Surface Requirements 
Runway 
End(s) 

Table 3 -2 
Row 

Description  Slope 

Existing  

13 7 
Approach end of runways expected to accommodate instrument 

approaches having visibility minimums < 3/4 statute  mile      
(1.2 km)  

30:1 

7,25,31 8 
Approach end of runways to accommodate approaches with 

vertical guidance  
30:1 

All 9 Departure runway ends for all instrument operations  40:1 

Future  

No Change 

Ultimate  

No Change 
Source: FAA AC 150/5300-13A, Change 1, KLJ Analysis 
Note: Most critical row(s) shown.  

http://www.ecfr.gov/cgi-bin/text-idx?rgn=div5&node=14:2.0.1.2.9
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
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TERMINAL INSTRUMENT PROCEDURES (TERPS) 

FAA Order 8260.3B, U.S. Standards for Terminal Instrument Procedures (TERPS) and related orders 
outlines standards to develop instrument approach and departure procedures. Some TERPS surfaces 
may even be more restrictive that Part 77 standards. Penetrations to TERPS surfaces can result in 
higher weather minimums or operational rest rictions.  

A full TERPS study is not planned at this time, however coordination with FAA Flight Procedures Office 
is recommended to identify the critical obstruction within each approach.  The instrument approach 
minimums to other runway sends are as low as possible for the current infrastructure, indicating there 
are no obstructions at this time that cause any higher minimums.  

ONE ENGINE INOPERATIVE (OEI) SURFACES 

One Engine Inoperative (OEI) procedures are developed by air carriers to clear obstacles in sit uations 
where one engine becomes inoperative. OEI obstacle surfaces have shallow slopes to provide object 
clearance when aircraft climb performance is reduced because of engine power loss. In 2012, FAA 
removed the 62.5:1 standard from Airport Design until a new policy is developed. KLJ recommend s 
the previous  62.5:1 surface be used for future runway, airspace,  and land use planning  if possible.  

OTHER DESIGN SURFACES 

Other airport design airspace surfaces considered protect navigational aids and identify airport data t o 
populate FAA databases. 

Inner -Approach  Obstacle Free Zones  
Runway 31 has an existing approach lighting system. As a result , a clear inner -approach OFZ is 
necessary. The inner-approach OFZ is a 50:1 sloped surface begins 200 feet from the ru nway threshold 
and extends 200 feet b eyond the last approach light  (2,700 feet from runway end) . The existing Inner -
Approach  OFZ to Runway 31  is clear of all obstacles.  

Inner -Transitional Obstacle Free Zones  
The inner-transitional OFZ airspace surface is r equired for future visibility minimums lower than ¾ mile 
along the sides of the ROFZ. Objects not necessary for airport operations, including aircraft tails 
cannot penetrate this surface.  Runway 13/31  does not have existing penetrations to the Inner -
Transi tional OFZ.  

Precision Obstacle Free Zone (POFZ)  
For runways with a vertically -guided instrument approach with minimums lower than 250 ft. cloud 
ceiling and ¾ mile visibility an  800õ x 200õ POFZ which begins at the runway threshold. Objects not 
required for  airport operations , including aircraft or vehicles on the ground cannot penetrate this 
surface. Runway 31  has an existing Precision OFZ , which is  clear of obstacles.  

VISUAL AID SURFACES 

Airport v isual aids require clear Obstacle Clearance Surfaces (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, a 31.29:1 sloped surface must be clear. The specific airspace 
standards for this and for approach lighting systems are defined in FAA Order 6850.2B. There are no 
known obstructions to visual aid surfaces at PIR. 

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.  

http://www.faa.gov/documentLibrary/media/Order/FAA_Order_8260.3B_Chgs_1-26.pdf
http://www.faa.gov/documentLibrary/media/Order/FINAL%20FAA%20Order%206850.2B.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-18B-chg1-consolidated.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-18B-chg1-consolidated.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-18B-chg1-consolidated.pdf
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An aeronautical survey is currently in progress with this planning effort as required by FAA. Imagery 
was acquired in September 2016. When safety-critical data is needed to update runway end data or 
enhance an instrument approach a new aeronautical survey is required.  All projects at primary FAR 
Part 139 certificated airports must comply with Airports GIS standards for all development projects.  

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 s of NAVAIDS required are determined by FAA guidance based on an 
airportõs location, activity and usage type.  

AREA NAVIGATION 

Satellite -based NAVAIDs will primarily be used for area navigation (RNAV) with ground -based NAVAIDs 
used for secondary purposes. Wide Area Augmentation System (WAAS) provides the framework for 
satellite ðbased navigation and approach procedures. PIR has satellite -based approaches for all air 
carrier runways.  

The existing ground-based VOR system located 5.5 miles east  of PIR is a low-altitude VOR/DME that is 
owned and operated by the FAA. This facility is identified as a retained VOR in the FAAõs national VOR 
minimum operational network. Maintaining the existing VOR facility at PIR is recommended.  

RUNWAY APPROACH 

Other NAVAIDs are developed specifically to provide òapproachó navigation guidance, which assists 
aircraft in landing at a specific airport or runway. These NAVAIDs are electronic or visual in type.  FAA 
Order 6750.16D, Siting Criteria for Instr ument Landing Systems and FAA Order 6850.2B, Visual 
Guidance Lighting Systems defines the standards for establishing these  systems. 

Precision Approach Categories 
There are three categories of precision instrument approaches  (less than ¾ mile visibility) . Each 
category is capable of supporting approaches in equipped aircra ft with lower weather minimums, 
however each category also requires an increasing complexity of airport equipment as well as aircraft 
and flight crew certifications. Runway 31 has an existing precision approach. Wit h a ½ mile visibility 
and 200 ft. decision height, the precision approach is class ified as a Category I ILS (see Table 4 -24).  

Table 4-24 ς Precision Approach Categories 

Approach  Category Decision Height (ft.)  
Runway Visual Range 

(ft.)  
Equivalent Visibility  

Category I 200 2,400 or 1,800 ½ mile or 3/8 mile  

Category II 100 1200 ¼ mile  

Category III 100 -> 0 700 -> 0 ¼ mile -> 0 
Source: FAA Aeronautical Information Manual  

Instrument Landing System (ILS)  
An ILS is a ground-based system that provides precision instrument guidance to aircraft approaching 
and landing on a runway. ILS approaches enable a safe landing in IMC with low cloud ceiling and/or 
visibility. Major components of ILS include the localizer  antenna for horizontal guidance; glide slope 
antenna for vertical guidance and an approach lighting system.  

No new ILS systems are currently being installed nationwide. FAAõs policy in FAA Order 5100.38D, AIP 
Handbook states that the development of a GPS approach will be used instead of installation of a new 
CAT-I ILS at all locations where technically feasible. These approaches provide nearly equivalent 
capabilities. PIR should plan to use GPS technology for approach upgrades. Ultimately, the ground -
based localizer and glideslope systems may eventually be replaced by precision GPS systems. 

http://www.faa.gov/documentLibrary/media/Order/ND/6750_16D.pdf
http://www.faa.gov/documentLibrary/media/Order/ND/6750_16D.pdf
http://www.faa.gov/documentLibrary/media/Order/FINAL%20FAA%20Order%206850.2B.pdf
http://www.faa.gov/documentLibrary/media/Order/FINAL%20FAA%20Order%206850.2B.pdf
http://www.faa.gov/air_traffic/publications/ATPubs/AIM/aim.pdf
http://www.faa.gov/airports/aip/aip_handbook/media/AIP-Handbook-Order-5100-38D.pdf
http://www.faa.gov/airports/aip/aip_handbook/media/AIP-Handbook-Order-5100-38D.pdf
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Typical Approach Lighting System (FAA) 

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 installed on runway ends to enhance 
visual vertical guidance to the runway end. The 2-light  system is for non-jet runways and the  4-light  
system is for jet -capable runways. PIR currently has 4 -box PAPI systems on Runway 7, 25, 13, and 31. 
All PAPIs should meet obstacle clearance requirements.  

Runway End Identifier Lights (REIL)  
REILs consist of high-intensity flashing white strobe lights located on the approach ends of runways . 
They assist the pilot in early identification of the runway threshold. PIR currently has REILs installed on 
Runway ends 7, 13, and 25. These REILs should be maintained through the long -term.  

Approach Lightin g System (ALS) 
ALS help pilots transition from instrument flight to visual 
flight for landing. There are various configurations, lighting 
types, and complexities to these systems. The requirement 
for an ai rport run way end is dependent on the type of 
approach and visibility minimums of the approach.  

Installation of additional /upgraded approach light systems 
are not anticipated at PIR during the planning period.  

AIRFIELD VISUAL 

Visual NAVAIDs provide airport users with visual references within the airport environment. They 
consist of lighting, signage and pavement markings. Visual NAVAIDS are necessary airport components 
that  enhance 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 airport beaconõs location at PIR adequately serves the 
airport without known obstructions to its line of sight. The  minimum light beam angle is 2 degrees.  

Runway Lighting  
Runway edge lights are placed off the edge of the runway surface to help pilots define the edges and 
end of the runway during night  and low visibility conditions.  

Both Runway 7/25 and 13/ 31 are equipped with a High Intensity  Runway Lighting System (HIRL). 

Taxiway Lighting  
Taxiway edge lighting delineates the taxiway and apron edges. The taxiway system at PIR operates 
with Medium Intensity Taxiway Lighting (MITL).  The airport should continue to maintain  the MITL 
system on the airfield.  

Lighting Activation  
Lighting is pilot controlled through Common Traffic Advisory Frequency (CTAF). There are no known 
issues with how airfield lighting is activated at PIR. 

AIRFIELD SIGNAGE 

PIR has mandatory, location , and directional signage on the airfield  compliant with FAR Part 139 
requirements . All movement area signage is lighted and reflective  in accordance with FAA AC 
150/5340-18F, Standards for Airport Sign Systems. 

http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5340-30
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5340-30
https://www.faa.gov/documentlibrary/media/advisory_circular/150_5340_18f.pdf
https://www.faa.gov/documentlibrary/media/advisory_circular/150_5340_18f.pdf
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Airports certificated under 14 CFR Part 139 such as PIR must have a sign plan developed and 
implemented to identify taxi routes and holding positions. This plan must be consistent with FAA AC 
150/5340-18F. This plan should be maintained  to meet current standards and operating procedures.  

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  (see Figure 4 -1).  

Runway 
The minimum required runway markings for a runway are as follows:  

¶ Visual (landing designator, centerline) ;  

¶ Non-Precision (landing designator, ce nterline, threshold) ;  

¶ Precision (landing designator, centerline, threshold, aiming point, touchdown zone, edge) .  

The following recommendations are made for PIR runway markings: 

¶ Maintain Runway 13/31  precision instrument markings ;  

¶ Maintain Runway 7/25  non-precision instrument markings .  

Taxiway/Taxilane  
Taxiway and taxilane markings are important for directio nal guidance for taxiing aircraft and ground 
vehicles. PIRõs taxiway/taxilane markings are maintained by airport maintenance staff and are in good 
condition . They include taxiway/taxilane centerlines, enhanced centerlines, movement/non -movement 
markings, runway hold -lines, and painted holding position signs (markings on pavement) on all runway 
hold lines and applicable taxiways/taxilanes. There are n o long-term modification recommendations 
for taxiway/taxilane markings at PIR.  

Holding Position  
Hold position markings are a visual reference to prevent aircraft and vehicles from entering critical 
areas such as an active runway environment. The required h old position setbacks for runways at PIR are 
240 feet from runway centerline.  All runways meet the FAA minimum design standard regarding hold 
position marking.  

METEOROLOGICAL 

Aircraft operating to and from an airport require meteorological aids to provide current weather data. 
Airports have various aids installed providing local weather information.  

Surface Weather Observation  
PIR has an existing FAA-owned Automated Surface Observation System (ASOS) located approximately 
1,100 feet north of the  Runway 7 end. The ASOS is expected to provide adequate weather service 
through this planning period.  

Wind Cone(s) 
PIR has an existing centerfield primary  lighted windsock and segmented circle located south of Taxiway 
òCó and east of Runway 13/31 . Supplemental wind cones are located near each runway end.  Wind 
cones allow pilots to instantly obtain real -time wind direction and speed information . 

COMMUNICATIONS & ATC 

A pilotõs ability to communicate with other pilots and air traffic control (ATC) is critical for the safety 
and efficiency of the overall air transportation system. PIR will continue to be an uncontrolled airport. 
Communications with ATC are made possible through an on-site transmitter allowing communications 
at lower altitudes. Radar coverage is available starting at app roximately 5,000 feet MSL.  Coverage with 
ATC should be enhanced at lower altitudes with the establishment of satellite -based ADS-B 
infrastructure over time.  No airport action is currently necessary. 

https://www.faa.gov/documentlibrary/media/advisory_circular/150_5340_18f.pdf
https://www.faa.gov/documentlibrary/media/advisory_circular/150_5340_18f.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150_5340_1L.pdf
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Figure 4-1 ς Non-Precision and Precision Runway Markings 

 

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 
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taxiway system should meet the standards design requirements identified in FAA AC 150/5300-13A, 
Change 1.  

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 suffici ent taxiway edge 
safety margin ; 

¶ Simplify t axiway intersections to reduce pilot confusion using the three -node concept, where a 
pilot has no more than th ree choices at an intersection;  

¶ Eliminate òhot spotsó identified by the FAA Runway Safety Action Team where enhanced pilot 
awareness is encouraged; 

¶ Minimize the number of runway crossings and avoid direct acce ss from the apron to the 
runway;  

¶ Eliminate aligned taxiways whose centerline coi ncides with a runway centerline;  

¶ Other considerations include avoiding wide expanses of pavement and avoiding òhigh energy 
intersectionsó near the middle third of a runway. 

In general, the taxiway/taxilane layout at PIR was constructed with taxiways perpendicular to each 
other. The majority of  intersections on t he airfield intersect at  90-degree (perpendicular ) angles, 
which is most desirable for aircraft safety and pilot awareness of other moving objects on the airfield 
(vehicles, other aircraft, etc.). Perpendicular intersections provide optimal visibility.  

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 particular taxiway. Some of the safety 
standards include:  

¶ Taxiway Width; 

¶ Taxiway/Taxilane Safety Area (TSA); 

¶ Taxiway Edge Safety Margin (TESM); 

¶ Taxiway/Taxilane Object Free Area (TOFA) . 

Other design standards include taxiway shoulder width to prevent jet blast soil erosion or debris 
ingestion fo r jet engines, and required separation distances to other taxiways/taxilanes.  

The existing taxiways and taxilanes meet design standards. Table 4 -25 and Table 4 -26 describe the 
specific FAA taxiway design standards for various ADG and TDG design aircraft, respectively.  Figure 4-2 
graphically depicts the taxiway design group classifications at PIR.  

  

http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
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Figure 4-2 ς PIR Taxiway Design Groups 

 

Table 4-25 ς FAA Taxiway Design Standards Matrix (ADG)  
Design Standard Airplane Design Group (ADG)  

 ADG-I ADG-II ADG-III 

Taxiway Safety Area 49 feet  79 feet  118 feet  

Taxiway Object Free Area 89 feet  131 feet  186 feet  

Taxilane Object Free Area  79 feet  115 feet  162 feet  

Taxiway Centerline to Parallel Taxiway/Taxilane Centerline  70 feet  105 feet  152 feet  

Taxilane Centerline to Parallel Taxiway/Taxilane Centerline  44.5 feet  65.5 feet  93 feet  

Taxiway Centerline to Fixed or Movable Object  64 feet  97 feet  140 feet  

Taxilane Centerline to Fixed or Movable Object  39.5 feet  57.5 feet  81 feet  

Taxiway Wingtip Clearance 20 feet  26 feet  34 feet  

Taxilane Wingtip Clearance 15 feet  18 feet  27 feet  
Source: FAA AC 150/5300-13A, Change 1, KLJ Analysis 

¶ Parallel Taxiway A is a 50-foot wide full -length apron edge taxiway serving the primary Runway 
13/31. The taxiway is offset from the runway centerline by 563 feet. Taxiway A provides 
aircraft access to the FBO, passenger terminal, U.S. Customs, and air cargo facilities. The 
associated 75-foot wide entrance taxiways range from A1 through A3. These entrance taxiways 
provide aircraft access to the runway and help facilitate the fluid movement of aircraft. This 
taxiway network is designed to TDG -5 width 1 standards. 

¶ Taxiway B is a 50-foot wide connector taxiway that  provides access from the Runway 7 End to 
Parallel Taxiway A (Runway End 13). The terminal apron is located off this taxiway as well.  

¶ Taxiway C is a 40-foot wide connector taxiway that  provides access from the center of  the 
crosswind runway (7/25 ) to the 13 End of Runway 13/31 . This taxiway is weight restricted.  

¶ Taxiway A1 is a 65-foot wide taxiway connecting the north ern GA apron area to Runway 13/31 . 

http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-13A-chg1-interactive.pdf
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¶ Taxiway A2 is a 50-foot wide taxiway connecting the center GA apron area to Runway 13/31 . 

¶ Taxiway A3 is a 65-foot wide taxiway connecting the southern GA apron area to Runway 13/31 . 

Table 4-26 ς FAA Taxiway Design Standards Matrix (TDG) 

Design Standard 
Airplane Design Group (TDG)  

TDG-1A TDG-2 TDG-3/4  

Taxiway Width 25 feet  35 feet  50 feet  

Taxiway Edge Safety Margin (TESM) 5 feet  7.5 feet  10 feet  

Taxiway Shoulder Width 10 feet  15 feet  20 feet  

Crossover Taxiway Separation for Reverse 
Turns (Minimum) 

70 feet  162 feet  162 feet  

Centerline Turn Radius (90 degrees) 35 feet  81 feet  81 feet  

Taxiway A òAlphaó    X 

Taxiway A1   X 

Taxiway A2   X 

Taxiway A3   X 

Taxiway B òBravoó   X 

Taxiway C òCharlieó  X  

North GA Apron (Taxilanes) X   

South GA Apron (Taxilanes) X   

Air Carrier Apron (Taxilanes)    X 
Source: FAA AC 150/5300-13A, Change 1, KLJ Analysis 
NOTE: Taxiways include respective entrance taxiways to runways  
Green cell  indicates planned change in fut ure design standard 

The existing Runway 13/31  parallel taxiway  is set back 563 feet  from the  runway centerlines . This 
distance exceeds the FAA design standards for the parallel taxiway . 

There are no existing deficiencies regarding taxiway design standards.  

FAA taxiway fillet geometric design standards changed in 2012 with FAA AC 150/5300-13A. These 
standards should be incorporated during taxiway reconstruction or new construction.  

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. High speed 
taxiways allow aircraft to exit a runway without having to decelerate to typical taxiway speed. FAA 
guidance is available in  FAA AC 150/5300-13A, Change 1 and FAA AC 150/5060-5, Airport Capacity and 
Delay. 

Entrance taxiways should be oriented 90 degrees to  the runway centerline to enhance visibility of 
runway operations. The outer edge of entrance taxiways at runway ends should also be curved. 
Entrance taxiways at PIR meet ADG standards throughout the airfield.  

Exit taxiways should also be aligned at 90 (ideal), 45 , or 30 degrees for high-speed exit taxiways  and 
should be located along the runway in locations that enable  landing traffic to efficiently exit the 
runway and reduce runway occupancy times. The existing exit taxiway locati ons and configurations  at 
PIR are deemed appropriate  and meet ADG standards throughout the airfield.  

The FAA recommends capacity enhancements when the peak hourly operations reach 80 percent of the 
peak hour capacity . Peak hour operations are not expected to approach this threshold during the 
planning period . All taxiway exit locations and configurations appear to be sufficient  for all aircraft 
types to minimize runway occupancy time . 

http://www.faa.gov/documentLibrary/media/Advisory_Circular/150-5300-13A-chg1-interactive.pdf
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5300-13
http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/22824
http://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/22824
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BYPASS TAXIWAYS & HOLDING BAYS 

Aircraft awaiting departure clearance or c ompleting pre -flight checks can cau se runway departure 
delays. Bypass taxiways and holding bays provide the flexibility to allow runway use when an aircraft is 
not ready for takeoff and would otherwise block the taxiway. Bypass taxiways provide a secondary  
access to runways, whereas holding bays a provide space for aircraft away from the taxiway 
environment. Both bypass taxiways and holding bays improve capacity and overall flow.  

Airport activity is not projected to require the incorporation of bypass taxiw ays or holding bays during 
the planning period.  

TAXIWAY PAVEMENT STRENGTH & CONDITION 

Table 4 -27 lists the taxiway pavement classification numbers for the existing taxiway system.  

Table 4-27 ς Taxiway Pavement Strength Requirements 

Taxiway (Runway)  
Existing /Future  Calculated Taxiway  
Pavement Classification Number s  

Taxiway A 
30/F/C/W/T  

66/F/C/W/T  

Taxiway B 33/F/C/W/T  

Taxiway C 27/F/C/W/T  

Taxiway A-1 66/F/C/W/T  

Taxiway A-2 66/F/C/W/T  

Taxiway A-3 66/F/C/W/T  

Source: KLJ Analysis 

Taxiways at PIR meet or exceed existing and future conditions through out the planning period.  A 
summary of the taxiway pavement condition with recommendations is presented in Table 4 -28.  

Table 4-28 ς Taxiway Pavement Condition & Recommendations 

Taxiway ID  
Action Plan (Lowest PCI)   

Highest PCI 0-5 Years 6-10 Years 11-20 Years 

Taxiway A 100 Maintain Major Rehab. Reconstruction 

Taxiway B 54 Reconstruction Maintain Maintain 

Taxiway C 61 Reconstruction Maintain.  Maintain 

Taxiway A1 85 Maintain Major Rehab Reconstruction 

Taxiway A2 98 Maintain Major Rehab Reconstruction 

Taxiway A3 92 Maintain Major Rehab Reconstruction 

Reconstruct = total removal of pavement and base/sub -base material; Major Rehab = mill and overlay of 
pavement; Maintain = slurry/crack seal; crack repair.  Source: South Dakota Aeronautics Commission Pavement 
Condition Assessment (2015), KLJ Analysis Red indicates a required change  

Airside Data Summary  

The following tables provide summary data of the facility requirements and recommendations 
associated with each of the runways at PIR through the planning period(s) identified in this study : 

¶ Table 4 -29: Runway 7/ 25 Design Standard Matrix  

¶ Table 4 -30: Runway 1 3/3 1 Design Standard Matrix  
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Table 4-29 ς Runway 7/25 Design Standards Matrix 

Design Standard 
Actual 

Condition  

Facility Requirement or Recommendation  

 Existing   Future   Ultimate  

Runway Identification  7/ 25 7/25  7/25  7/25  

Runway Classification Other-Than-Utility  Other-Than-Utility  Other-Than-Utility  Other-Than-Utility  

Aircraft Classification  Large Aircraft  Large Aircraft  Large Aircraft  Large Aircraft  

Runway Design Code (RDC) 
C-II-5000 (7) 
C-II-5000 (25) 

C-II-5000 (7) 
C-II-5000 (25) 

D-II-5000 (7) 
D-II-5000 (25) 

D-II-5000 (7) 
D-II-5000 (25) 

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

Departure Reference Code (DPRC) N.A. N.A. N.A. N.A. 

Pavement Strength (Wheel Loading) 145,000 (DTW) 145,000 (DTW) 90,000 (DW) 90,000 (DW) 

Pavement Strength (PCN) 81 81 81 81 

Pavement Surface Type Asphalt Asphalt Asphalt Asphalt 

Pavement Surface Treatment  Grooved Grooved Grooved Grooved 

Effective Runway Gradient  0.061% 2.0% Max. 2.0% Max. 2.0% Max. 

Line of Sight Requirements Met No No Yes Yes 

Percent Wind Coverage (per RDC) 74.36% 74.36% 74.36% 74.36% 

Runway Length 6,881õ 6,881õ 6,881õ 6,881õ 

 Take Off Run Available (TORA) 6,881õ 6,881õ 6,881õ 6,881õ 

 Take Off Distance Available (TODA) 6,881õ 6,881õ 6,881õ 6,881õ 

 Accelerate Stop Distance (ASDA) 6,830õ 6,830õ 6,881õ 6,881õ 

 Landing Distance Available (LDA) 6,830õ 6,830õ 6,881õ 6,881õ 

Runway Width 150õ 100õ 100õ 100õ 

Displaced Threshold 0õ 0õ 0õ 0õ 

Shoulder Width 10õ 10õ 10õ 10õ 

Blast Pad Width 0õ 120õ 120õ 120õ 

Blast Pad Length 0õ 150õ 150õ 150õ 

Runway Safety Area (RSA) Width 500õ 500õ 500õ 500õ 

RSA Length Past Departure End 980õ 1,000õ 1,000õ 1,000õ 

RSA Length Prior to Threshold 600õ 600õ 600õ 600õ 

Runway Lighting Type HIRL MIRL MIRL MIRL 

Approach RPZ Start from Runway 200õ 200õ 200õ 200õ 

Approach RPZ Length 
1,700õ (7) 
1,700õ (25) 

1,700õ (7) 
1,700õ (25) 

1,700õ (7) 
1,700õ (25) 

1,700õ (7) 
1,700õ (25) 

Approach RPZ Inner Width 
500õ (7) 
500õ (25) 

500õ (7) 
500õ (25) 

1,000õ (7) 
1,000õ (25) 

1,000õ (7) 
1,000õ (25) 

Approach RPZ Outer Width  
1,010õ (7) 
1,010õ (25) 

1,010õ (7) 
1,010õ (25) 

1,510õ (7) 
1,510õ (25) 

1,510õ (7) 
1,510õ (25) 

Departure RPZ Start from Runway 

No Objects 

200õ 200õ 200õ 

Departure RPZ Length 1,700õ (Both) 1,700õ (Both) 1,700õ (Both) 

Departure RPZ Inner Width 500õ (Both) 500õ (Both) 500õ (Both) 

Departure RPZ Outer Width 1,010õ (Both) 1,010õ (Both) 1,010õ (Both) 

Runway Marking Type Non-Precision Non-Precision Non-Precision Non-Precision 

14 CFR Part 77 Approach Category 
34:1 (7) 
34:1 (25) 

34:1 (7) 
34:1 (25) 

34:1 (7) 
34:1 (25) 

34:1 (7) 
34:1 (25) 

Approach Type NPI Both NPI Both NPI Both NPI Both 
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Design Standard 
Actual 

Condition  

Facility Requirement or Recommendation  

 Existing   Future   Ultimate  

Visibility Minimums  
1 mile (7)  
1 mile (25)  

1 mile (7)  
1 mile  (25) 

1 mile (7)  
1 mile (25)  

1 mile (7)  
1 mile (25)  

Type of Aeronautical Survey Reqõd VGA VGA VGA VGA 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

ROFA Width 800õ 800õ 800õ 800õ 

ROFA Length Past Departure End 1,000õ 1,000õ 1,000õ 1,000õ 

ROFA Length Prior to Threshold 600õ 600õ 600õ 600õ 

ROFZ Length Past Runway 200õ 200õ 200õ 200õ 

ROFZ Width 400õ 400õ 400õ 400õ 

Inner Approach OFZ No No No No 

Inner Transitional OFZ No No No No 

Precision ROFZ Length N.A. N.A. N.A. N.A. 

Precision ROFZ Width N.A. N.A. N.A. N.A. 

Runway 7 & 25 
Threshold Siting Surface (TSS) Type 

Non-Precision  
1 mile  

Non-Precision  
1 mile  

Non-Precision  
Not lower 

than 3/4 mile  

Non-Precision  
Not lower 

than 3/4 mile  

TSS Start from Runway End 200õ 200õ 200õ 200õ 

TSS Length 10,000õ 10,000õ 10,000õ 10,000õ 

TSS Inner Width 800õ 800õ 800õ 800õ 

TSS Outer Width 3,800õ 3,800õ 3,800õ 3,800õ 

TSS Slope 34:1 34:1 34:1 34:1 

Visual and Instrument NAVAIDs 
PAPI 4, REIL (7)  
PAPI 4, REIL (25) 

N.A. PAPI 4, REIL (7)  
PAPI 4, REIL (25) 

PAPI 4, REIL (7)  
PAPI 4, REIL (25) 

Runway and Taxiway Separation N.A. N.A. N.A. N.A. 

Runway and Parking Separation 400õ N.A. 400õ 400õ 

Runway and Hold Line Separation 280-330õ 250õ 250õ 250õ 

Taxiway Design Group (TDG) 2 2 2 2 

Taxiway and Taxilane Width  35õ 35õ 35õ 35õ 

Taxiway and Taxilane Safety Area 79õ 79õ 79õ 79õ 

Taxiway and Taxilane Separation 105õ 105õ 105õ 105õ 

Taxiway and Taxilane Lighting  MITL MITL MITL MITL 
Note: RED indicates a known deficiency  or change to existing minimum design standards  
Source: FAA AC 150/5300-13A ð Change 1, Airport Design, KLJ Analysis 

  

http://www.faa.gov/documentLibrary/media/150-5300-13A-ch1-interactive.pdf
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Table 4-30 ς Runway 13/31 Design Standards Matrix 

Design Standard 
Actual 

Condition  

Facility Requirement or Recommendation  

 Existing   Future   Ultimate  

Runway Identification  13/ 31 13/ 31 13/ 31 13/ 31 

Runway Classification Other-Than-Utility  Other-Than-Utility  Other-Than-Utility  Other-Than-Utility  

Aircraft Classification  Large Aircraft  Large Aircraft  Large Aircraft  Large Aircraft  

Runway Design Code (RDC) 
C-II-5000 (13) 
C-II-2400 (31) 

C-II-5000 (13) 
C-II-2400 (31) 

D-II-5000 (13) 
D-II-2400 (31) 

D-II-5000 (13) 
D-II-2400 (31) 

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

Departure Reference Code (DPRC) N.A. N.A. N.A. N.A. 

Pavement Strength (Wheel Loading) 168,000 (DTW) 168,000 (DTW) 168,000 (DTW) 168,000 (DTW) 

Pavement Strength (PCN) 66 66 66 66 

Pavement Surface Type Asphalt Asphalt Asphalt Asphalt 

Pavement Surface Treatment  Grooved Grooved Grooved Grooved 

Effective Runway Gradient  0.188% 2.0% Max. 2.0% Max. 2.0% Max. 

Line of Sight Requirements Met Yes Yes Yes Yes 

Percent Wind Coverage (per RDC) 91.97% 91.97% 91.97% 91.97% 

Runway Length 6,900õ 6,900õ 6,900õ 6,900õ 

 Take Off Run Available (TORA) 6,900õ 6,900õ 6,900õ 6,900õ 

 Take Off Distance Available (TODA) 6,900õ 6,900õ 6,900õ 6,900õ 

 Accelerate Stop Distance (ASDA) 6,900õ 6,900õ 6,900õ 6,900õ 

 Landing Distance Available (LDA) 6,900õ 6,900õ 6,900õ 6,900õ 

Runway Width 100õ 100õ 100õ 100õ 

Displaced Threshold 0õ 0õ 0õ 0õ 

Shoulder Width N/A 10õ 10õ 10õ 

Blast Pad Width 125õ 120õ 120õ 120õ 

Blast Pad Length 100õ 150õ 150õ 150õ 

Runway Safety Area (RSA) Width 500õ 500õ 500õ 500õ 

RSA Length Past Departure End 1,000õ 1,000õ 1,000õ 1,000õ 

RSA Length Prior to Threshold 600õ 600õ 600õ 600õ 

Runway Lighting Type HIRL HIRL HIRL HIRL 

Approach RPZ Start from Runway 200õ 200õ 200õ 200õ 

Approach RPZ Length 
2,500õ (13) 
1,700õ (31) 

2,500õ (13) 
1,700õ (31) 

1,700õ (13) 
1,700õ (31) 

1,700õ (13) 
1,700õ (31) 

Approach RPZ Inner Width 
1,000õ (13) 
1,000õ (31) 

1,000õ (13) 
1,000õ (31) 

1,000õ (13) 
1,000õ (31) 

1,000õ (13) 
1,000õ (31) 

Approach RPZ Outer Width 
1,750õ (13) 
1,510õ (31) 

1,750õ (13) 
1,510õ (31) 

1,750õ (13) 
1,510õ (31) 

1,750õ (13) 
1,510õ (31) 

Departure RPZ Start from Runway 

No Objects 

200õ 200õ 200õ 

Departure RPZ Length 1,700õ (Both) 1,700õ (Both) 1,700õ (Both) 

Departure RPZ Inner Width 500õ (Both) 500õ (Both) 500õ (Both) 

Departure RPZ Outer Width 1,010õ (Both) 1,010õ (Both) 1,010õ (Both) 

Runway Marking Type 
Non-Precision 

(13) 
Precision (31) 

Non-Precision 
(13) 

Precision (31) 

Non-Precision 
(13) 

Precision (31) 

Non-Precision 
(13) 

Precision (31) 

14 CFR Part 77 Approach Category 
34:1 (13) 
50:1 (31) 

34:1 (13) 
50:1 (31) 

34:1 (13) 
50:1 (31) 

34:1 (13) 
50:1 (31) 

Approach Type 
Non-Precision 

(13) 
Precision (31) 

Non-Precision 
(13) 

Precision (31) 

Non-Precision 
(13) 

Precision (31) 

Non-Precision 
(13) 

Precision (31) 

Visibility Minimums  
1 mile ( 13) 
½ mile ( 31) 

1 mile ( 13) 
½ mile ( 31) 

1 mile ( 13) 
½ mile ( 31) 

1 mile ( 13) 
½ mile ( 31) 
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Design Standard 
Actual 

Condition  

Facility Requirement or Recommendation  

 Existing   Future   Ultimate  

Type of Aeronautical Survey Required VGA VGA VGA VGA 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

Runway Departure Surface Yes Yes Yes Yes 

ROFA Width 800õ 800õ 800õ 800õ 

ROFA Length Past Departure End 1,000õ 1,000õ 1,000õ 1,000õ 

ROFA Length Prior to Threshold 600õ 600õ 600õ 600õ 

ROFZ Length Past Runway 200õ 200õ 200õ 200õ 

ROFZ Width 400õ 400õ 400õ 400õ 

Inner Approach OFZ No No No No 

Inner Transitional OFZ No No No No 

Precision ROFZ Length N.A. N.A. N.A. N.A. 

Precision ROFZ Width N.A. N.A. N.A. N.A. 

Runway 13 / 31 
Threshold Siting Surface (TSS) Type 

Non-
Precision/  
Precision 

Non-
Precision/  
Precision 

Non-
Precision/  
Precision 

Non-
Precision/  
Precision 

TSS Start from Runway End 200õ 200õ 200õ 200õ 

TSS Length 10,000õ 10,000õ 10,000õ 10,000õ 

TSS Inner Width 800õ 800õ 800õ 800õ 

TSS Outer Width 3,800õ 3,800õ 3,800õ 3,800õ 

TSS Slope 50:1/34:1  50:1/34:1  50:1/34:1  50:1/34:1  

Visual and Instrument NAVAIDs 
GS (31), LOC, 

PAPI, REIL (13), 
MALSR, PAPI (31) 

GS (31), LOC, 
PAPI, REIL (13), 

MALSR, PAPI (31) 

GS (31), LOC, 
PAPI, REIL (13), 

MALSR, PAPI (31) 

GS (31), LOC, 
PAPI, REIL (13), 

MALSR, PAPI (31) 
Runway and Taxiway Separation N.A. N.A. N.A. N.A. 

Runway and Parking Separation 400õ N.A. 400õ 400õ 

Runway and Hold Line Separation 250õ 250õ 250õ 250õ 

Taxiway Design Group (TDG) 2 2 2 2 

Taxiway and Taxilane Width  35õ 35õ 35õ 35õ 

Taxiway and Taxilane Safety Area 79õ 79õ 79õ 79õ 

Taxiway and Taxilane Separation 105õ 105õ 105õ 105õ 

Taxiway and Taxilane Lighting  MITL MITL MITL MITL 
Note: RED indicates a known deficiency  or change to existing minimum design standards  
Source: FAA AC 150/5300-13A ð Change 1, Airport Design, KLJ Analysis 

Passenger Terminal 

Background  

The requirements identified for the passenger terminal are identified to accommodate the travelling 
public with a sufficient level of service based on existing and projected growth. This section will 
identify key issues with the existing passenger terminal building and provide planning -level space 
requirements. Landside require ments for passenger loading & unloading and automobile parking are 
evaluated separately. Requirements identified as based on the following references to FAA, 
Transportation Security Administration (TSA), and International  Air Transport Association (IATA) and 
industry standards:  

¶ FAA AC 150/5360-13A, Planning and Design Guidelines for Airport Terminal Facilities (2012) 

¶ Airports Cooperative Research Program (ACRP), Report 25: Airport Passenger Terminal Planning 
and Design Guidebook (2010) 

http://www.faa.gov/documentLibrary/media/150-5300-13A-ch1-interactive.pdf
http://www.faa.gov/documentLibrary/media/Advisory_Circular/150_5360_13.PDF
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_025v1.pdf
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_025v1.pdf
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The object of this section is to evaluate overall space needs compared to existing and future demand 
requirements . Alternativ es addressing how needs will be fulfilled will be developed and presented in 
Chapter 5: Alternatives Analysis . Broad recommendations will be made in this study; details on a 
specific engineering and architectural review would be completed in a separate study.  

Terminal Design  

Passenger Terminal 

Background  

The passenger terminal requirements are identified to accommodate the travelling public with a 
sufficient level of service based on existing and projected growth. This section will i dentify key issues 
with the existing passenger terminal building and provide planning -level space requirements. Landside 
requirements for passenger loading & unloading and automobile parking are evaluated separately. 
Requirements identified as based on the  following references to FAA, Transportation Security 
Administration (TSA), and International Air Transport Association (IATA) and industry standards:  

¶ FAA AC 150/5360-13A, Planning and Design Guidelines for Airport Terminal Facilities (2012);  

¶ Airports Cooperative Research Program (ACRP), Report 25: Airport Passenger Terminal Planning 
and Design Guidebook (2010).  

The object of this section is to evaluate overall space needs compared to existing and future demand 
requirements. Alternatives addressing how needs will be fulfilled will be developed and presented in 
Chapter 5: Alternatives Analysis .  Broad recommendations will be made in this study; details on a 
specific engineering and architectural review would be completed in a separate study.  Figure s 4-3 and 
4-4 depict the areas within the first and second floor of the terminal building, respectiv ely.  

Terminal Design  

OVERALL CONSIDERATIONS 

The PIR Terminal was completed in 2011 and is designed to accommodate 26,800 annual enplaned 
passengers a year with 72 pa ssengers during the peak hour . Based on the approved forecasts it is not 
anticipated that the terminal will require  major updates; however , the following factors were analyzed 
to ensure that the terminal functions for the trave lling public and airport staff:  

¶ Total Passenger Volume :  The annual number of passenger enplanements affects the total size 
and recommended configuration of a terminal building.  

¶ Passenger Peaking Characteristics :  Arriving or departing flights concentrated into a small 
timeframe require adequate space and throughput for surges in passenger ticketing, security, 
gates, baggage claim and concessions. 

¶ Passenger Preferences :  Business travelers typically are more experienced with airports, 
demand shorter wait times and efficiency. Leisure passengers require more time, attra ct 
meters/greeters and typically have more baggage to process. Airline fees also drive passenger 
preferences to check or carry -on baggage. 

¶ Airline Station Characteristics :  A spoke airport such as PIR has destinations as airline hubs. 
Spoke airports accommodate origin & destination (O&D) passengers rather than those using PIR 
to connect to another flight. Aircraft tend to remain overnight for the first flight out to a hub 
airport. Passengers have a requirement for check -in,  security, baggage and parking.  

¶ Aircraft Mix :  The size and frequency of the aircraft affects the number and size of the gates, 
passenger waiting holdroom and th e terminal apron configuration.  

  

http://www.faa.gov/documentLibrary/media/Advisory_Circular/150_5360_13.PDF
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_025v1.pdf
http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_025v1.pdf
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Figure 4-3 ς Terminal Building ς First Floor 
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Figure 4-4 ς Terminal Building ς Second Floor 

 

Industry Trends : Industry changes are affecting terminal design. Examples include reduced airline 

flight frequency, higher load factors, evolving aircraft types, use of check -in kiosks, TSA pre-check 

program and airline baggage fees. 

LEVEL OF SERVICE 

Terminal improvements are evaluated in their ability to serve passengers and provide a comfortable 
experience through the airport. A Level Of Service (LOS) concept uses a set of standards to measure 
the quality of the passenger experience. LOS standard s are used to evaluate the efficiency of passenger 
flow, space requirements and wait time. Each LOS has a defined space-planning standard to determine 
facility requirements as identified in Table 4 -31.  

  

203

MECHANICAL

202
JA N

S01

STAIR 1

204

TSA

OFFICE

207

CONFERENCE

ROOM

211

AIRPOR T

ADMINISTRA TION

OFFICE

210

WORK

ROOM

209

RECEPTION

S02

STAIR 2

EL01

ELEV

201

HALL/CIR CULA TION

208

RR

205

TSA

OFFICE

205A

CL OSET

205B

CL OSET

265 SF

209 SF

129 SF

961 SF

4' 8'0 16'

2

A-102

SECOND FL OOR PLAN

685 SF

350 SF

149 SF

695 SF



 

Pierre Regional Airport : Airport Master Plan Study   September 13, 2018 Draft  
Chapter 4: Facility Requirements   Page 4-37 
 

Table 4-31 ς Level of Service (LOS) Standards 

LOS Service Level  

Excellent (A)  
Conditions of free flow; no delays; direct routes; excellent level of 

comfort  

High (B) Condition of stable flow; high level of comfort  

Good (C) 
Condition of stable flow; provides acceptable throughput; related 

systems in balance 

Adequate (D) 
Condition of unstable flow; delays for passengers; condition 

acceptable for short periods of time  

Unacceptable (E) 
Condition of unstable flow; subsystems not in balance; represents 

limiting capacity in the system  

System Breakdown (F) Unacceptable congestion and delays 

Source: ACRP Report 25: Airport Passenger Terminal Planning and Design 

The assumption for this master plan is to obtain LOS C which peak wait  times are 10 minutes or below. 
Delays and space requirements are typically considered acceptable. LOS C is considered reasonable 
balance between ideal size and economic considerations.  

Demand Factors  

The primary function of a terminal is to provide adequa te space to serve passengers. An evaluation of 
the passenger and gate demand is first completed to provide overall t erminal space planning metrics.  

PASSENGER ACTIVITY LEVELS 

Planning activity levels (PAL) numbers in Table 4 -32 are used for terminal building space planning. 
These figures provide an estimate of the number of passengers to arrive, depart and generally flow 
through the terminal building. The figures are based on a percentage of total enplaned passengers the 
existing airline schedule. No surge factor is provided for irregular operations.  

Table 4-32 ς Terminal Passenger Activity Levels 

Metric  Base PAL 1 PAL 2 PAL 3 PAL 4 

Terminal Passengers  

 Annual Enplanements 7,698 13,204 15,051 16,902 18,698 

 Design Hour Departing  15 26 30 33 37 

 Design Hour Arriving  15 26 30 33 37 

 Design Hour Total  30 52 60 66 74 

Source: KLJ Analysis 

DESIGN HOUR FLEET MIX 

The aircraft fleet mix in the terminal area is determined using the total number of forecast departures 
as shown during the design hour. The design hour operations occur at two points daily in the morning 
and the evening.  

Design hour aircraft types are gro uped in Airplane Design Group (ADG. The design aircraft for PIR will 
continue as a narrow-body, ADG-II type aircraft accommodating up to 50 passengers.  The airport will 
continue to see up to 12 charter flights a year.  These charter operations can hold up to 175 people 
however these operations will not drive the terminal makeup they will impact the design of certain 
aspects of the terminal.  Also over the course of the planning period it is anticipated that the 
commercial service (regional) fleet will change  to larger aircraft. Thus, the total number of flig hts is 

http://onlinepubs.trb.org/onlinepubs/acrp/acrp_rpt_025v1.pdf
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projected to decrease by  30 percent whereas the total number of passengers will increase n early 40 
percent through PAL 4.  

GATE REQUIREMENTS 

Gates are necessary for aircraft to adequately serve arriv ing and departing aircraft. The minimum 
number of gates at an airport is a function of the peak hour activity. Additional contingency metrics 
are also used to determine the required gates.  

PIR has one gate, which  is ground loading, but a passenger boarding bridge is anticipated t o be 
available by January 2018. 

The airport currently has a commercial flight departing in the morning and early evening (afternoon).  
These flights are operated by ADI operating as Great Lakes Express and it is not anticipated that 
another carrier will be operating (at the same time) at the Airport during the planning period.  

It is not anticipated that PIR will need to build another ga te during the planning period.  

Building Areas  

Individual functional areas of the terminal building h ave been evaluated to determine planning -level 
space needs to accommodate current and future demand. Space requirements will be a major 
consideration when evaluating terminal building development alternatives.  

AIRLINE SPACE 

There is approximately 589 SF of existing space behind the ticketing counters dedicated for the airline 
administration and operations offices. This space consists of a managerõs office, operations room, 
break room, and training supplies/locker room.  Based on discussions with airport/airl ine staff and 
assuming each airline requires 600 SF of space, there is adequate space for airline management and 
circulation for the exis ting provider at PIR.  

TICKETING & CHECK-IN 

The passenger check-in process continues to change as new technologies and processes are 
implemented. These changes have reduced the space needed in the ticketing lobby space and staffed 
ticket counter positions. Waiting times are also reduced. Traditional ly, all passengers checked in at the 
ticket counter to both receive boarding passes and check baggage. Now, remote self -service equipment 
allows individuals to obtain boarding passes online or at the airport without the need to use staffed 
ticket counters.  A dedicated airline bag -drop representative accommodates checked baggage at the 
counter. The use of self -service equipment continues to grow. Potential future trends include self -
tagging stations and remote off -airport bag -drop facilities, which  would red uce the need to have 
staffed positions at the airport.  

The passenger check-in assumptions are important to evaluate space and facility needs. For planning 
purposes the following assumptions are made:  

¶ Passengers Checking Baggage: Average is 50 percent, 70 percent for leisure flights ;  

¶ Checked Baggage Location:  100 percent within the terminal ;  

¶ Passenger Check-In Location:  100 percent in -terminal counter .  

The ticketing lobby consists of approximately 497 SF of space and is located on the front of the 
terminal building. When passengers enter the terminal, ticket counters are located directly across from 
the entrance used to enter the building. ADI, operating  as Great Lakes Express currently uses one of 
the two available ticketing counters and there is no self -service check-ins located at the airport.  

Ticket space is adequate at this time and  through the foreseeable future . 
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BAGGAGE SCREENING 

Baggage screening is located directly behind the southern portion of the ticket podium area. This area 
and associated equipment are operated by the Transportation Security Administration (TSA) to screen 
airline baggage prior to being loaded onto the aircraft. This area houses one in-line baggage screening 
system, as well as tables, chairs, and office equipment used by the TSA for baggage processing. Bags 
are fed into this room via a bag belt directly behind the ticket counters.  Cleared bags are sent to the 
baggage make-up facility as one integrated baggage system.  

At PIR the baggage screening room is approximately 733 SF in size with Equipment includes a metal 
detector , AIT body scanner, and an x-ray baggage screener. TSA makes decisions to upgrade 
equipment , but existing equ ipment meets current and future anticipated needs. 

BAGGAGE MAKE-UP 

Baggage make-up facilities are located on the west half of the first floor of the terminal building. The 
existing baggage make-up area has approximately 1,005 SF of usable space. After security screening, 
bags are loaded onto a single carousel (sterile -side) and loaded by ground handlers for proper loading 
onto respective aircraft. Based on the interviews conducted of airline personnel, the existing layout is 
conducive for one airline proces sing bags. The existing layout only allows a few bag carts at a time to 
load bags, and can only load on one side of the carousel.  The existing baggage make-up is adequate for 
the Airport.  

SECURITY CHECKPOINT 

The Security Screening Checkpoint (SSCP) area is used by TSA to screen passengers and property prior 
to entering the sterile area of the terminal concourse.  

TSA staff at PIR processes passengers on the first floor. There is a total of 961 SF of space dedicated to 
staging and processing passengers and their baggage for security screening . There is one walk-through 
metal detector that services  the baggage screening lanes. PIRs TSA screening area did have one 
Advanced Image Technology (AIT) whole body scanner but was relocated to a different airport based  on 
passenger demand. 

The TSA office space is approximately 499 SF, is located on the second floor next to the airport 
administration offices.  Deplaning passengers exit through a double-door exit lane located directly south 
of the TSA screening area. The doors are controlled and do not allow passengers to w alk back into the 
waiting area.  

Throughput calculations of passengers at PIR were calculated using the ACRP 25 Terminal Planning 
Spreadsheet with basic assumptions: 

¶ Throughput rate of 70 passengers per hour;  

¶ Peak 30-minute originating passengers from check -in was calculated at half of the peak -hour 
demand for each PAL; 

¶ Maximum wait time goal to be achieved is five minutes . 

The existing checkpoint meets the goals of the existing  and projected passenger needs. 

PASSENGER HOLDROOMS 

Passenger holdrooms are designated areas in the sterile concourse area where passengers wait to board 
the aircraft at the gate.  

There is one combined passenger holdroom providing seating for outbound flights at PIR. The total 
usable area is approximately 1,119 SF to provide seating and amenities for passengers waiting to board 
their flights . There are 50 seats currently located in  the hold room.  

It is assumed that 85 percent of the travelers leaving PIR are uti lizing the seating area,  while 15 
percent are choosing to stand . 
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The existing effective holdroom size in total is at capacity based on current airport demand standards 
coupled with discussions with airport management which has stated that the holdroom does not 
accommodate enough seats or have enough space for the existing travelers needs (space for carryon - 
baggage). Based on the ACRP 25 guidance recommendations the existing holdroom should be expanded 
by 200 SF to accommodate existing needs. Since the aviation community is changi ng it is also good 
planning practice to review the space requirements if a 76 -seat aircraft (Large Regional Aircraft) were 
to operate at PIR.  Based on the ACRP 25 guidance recommendations the holdroom  would need to be 
1,770 SF in size. 

BAGGAGE CLAIM & HANDLING 

Baggage claim devices are provided for arriving passengers to retrieve their checked bags from the 
aircraft. Bags are offloaded from the aircraft, placed on baggage carts, transported to a baggage 
handling area, and then offloaded onto the baggage sleds in a secure area. 

The baggage claim area is located on the first floor in the northwest portion of the terminal area with 

1,081 SF of dedicated to it. There are two sleds with approximately 110 linear feet of claim frontage, 

however from discussions with the airport manager the sleds are not long enough and baggage gets 

either stuck on the sled or taken off th e sled and placed on the floor.  

Longer and wider sleds should be considered for the immediate future and a conveyor belt should be 

explored for long-term  solution.  

CONCESSIONS 

Concessions areas within the airport terminal used for retail space are in the public and sterile portions 
of the terminal. Airport industry trends demand more concessions in the sterile portion of the terminal 
as passengers have increased dwell times after the security checkpoint. Additionally liquids, aerosols 
and gels are heavily restricted through the security checkpoint.  

Vending machines are located on the first floor directly north of the baggage claim area. Vending 
machines are also located on the second floor h old room.  

There has not been expressed a need to provide additional retail or food/beverage concession space.  

RENTAL CAR 

Rental car facilities are conveniently located directly east of the bagg age lobby area. Two companies 
(Avis, Budget) provide vehicle rental services for PIR. Total rental car space is 359 SF, which includes 
service counters and customer queuing space away from the general termin al lobby circulation area. 
The rental agencies indicated there is no  expressed need from residents or travelers for additional 
rental car s. 

AIRPORT ADMINISTRATION 

PIR has a total of nearly 603 SF of airport administration space. Space requirements are deemed 
adequate for the planning period.  

PUBLIC SPACES 

Public spaces include non-revenue generating areas of the terminal building used for restrooms, 
circulation, seating and waiting areas. Building systems to support the operations of the terminal 
include mechanical, electrical  and telecommunications spaces. 

Public restrooms at PIR are located in a central location within the secure airside area. Additional 
public restrooms are located in the non -secure landside area on the first and second floors. Within the 
airside area, there are a total of 4 womenõs fixtures and 4 menõs fixtures and two family/unisex 
restrooms. Restrooms should be sized to accommodate passengersõ carry-on luggage. Female restrooms 
have an additional 25% fixture factor added to meet some building code requirements. One 
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unisex/family restrooms should also be  provided per restroom module. Total restroom fixtures needed 
were calculated based on ACRP Report 130: Guidebook to Airport Terminal Restroom Planning and 
Design. No additional res troom fixtures are needed to meet existing or future demands.  

General circulation in the terminal is sufficient with three public entry/exit points. The secure waiting 
area has a narrow circulation corridor. The existing effective width of this corridor is  10 feet where 20 
feet is recommended. Widening the corridor would affect holdrooms space which is already at capacity 
during peak periods. The overall depth of the concourse should be widened during a future terminal 
expansion project. Circulation efficie ncy is a product of good way -finding  signage that exists at PIR. 

A 3,842 SF meet/greet lobby is located on the second level adjacent to the exit lane and the security 
checkpoint. The size of this area is sufficient to meet the nee ds through the planning pe riod.  

OTHER SPACES 

There is plenty of storage space located at the Airport; no additional space is needed at the Airport 
throughout the planning period.  

SPACE SUMMARY 

There are two areas within the terminal that  should be addressed: 

1. The hold-room should be expanded to 1,300 SF; this is approximately 200 SF more space than 

exists now. In the long term the hold -room may need to be expanded to 1,700 SF, if/when 

larger (70+ seat) aircraft begin serving the PIR market.  

2. The baggage claim area requires longer and wider sleds to meet existing needs and in the long 

term a baggage belt system should be explored.  

Aircraft Apron  

TERMINAL APRON 

The primary purpose of the terminal apron is to provide parking for commercial passenger aircraft at 
the terminal gate area and provide circulation space for aircraft and airline support functions. There is 
one ground loading gate currently, but a loading bridge will be installed in early 2018.  It is not 
anticipated that PIR will require additional gates as it currently  can accommodate aircraft as large as a 
Boeing 757-200 in addition to aircraft operated by charter operators . 

DEICING APRON 

Aircraft deicing is necessary prior to departure in cold weather conditions. Commercial passenger 
aircraft are pushed back from their gate and s taged on the western portion of the air carrier apron 
area for de -icing operations. There is no separate holding location for aircraft deicing operations. The 
de-icing aircraft location can cause logistical issues with maneuvering of other aircraft on the air 
carrier apron and t here is no deicing containment system.  

It is recommended a dedicated non -movement area aircraft deicing area to accommodate the design 
aircraft be developed as soon as practical. Deicing facilities need to have space for aircraft and  wingtip 
clearance, as well as space for mobile equipment maneuvering, access taxiway, appropriate runoff 
mitigation to meet environmental requirements, as well as lighting and support facilities. The size of 
the deicing pad should accommodate up to one ADG-II.  

REMAIN OVERNIGHT PARKING (RON) 

There is currently no designated off -terminal RON parking apron at PIR. In the past five years there 
have been times when there have been three (3) RON aircraft located at the airport howeve r there are 
no RON currently. 

RON requirements  are driven by airline schedule and how they operate their fleet of aircraft. It is 
difficult to predict whether or not an airline chooses to overnight a flight crew at a particular 

http://onlinepubs.trb.org/Onlinepubs/acrp/acrp_rpt_130.pdf
http://onlinepubs.trb.org/Onlinepubs/acrp/acrp_rpt_130.pdf
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destination. It is reasonable to anticipate that up to th ree aircraft could RON as they have previously. A 
multi -use aircraft deicing apron and RON parking apron should be considered.  

GROUND EQUIPMENT STORAGE 

Airlines typically operate their own ground servic e equipment (GSE), including a variety of aircraft 
tugs, pushbacks, service vehicles, deicers, ground power units (GPUs), baggage belt -loaders, and other 
support vehicles. PIR owns and maintains the boarding ramp, the ADA boarding stair and a ground 
power unit.  

GSE is mainly stored outside on the ramp area. Storage areas need to be clearly defined as the 
equipment is left along the side of the terminal building without a clearly defined area.  Also an 
overhang area should be considered for the equipment so it can be protected.  

PAVEMENT CONDITION & STRENGTH 

A summary of the passenger terminal air carrier pavement condition with recommendations is provided 
in Table 4 -32.  

Table 4-32 ς Air Carrier Pavement Condition & Recommendations  

Pavement ID 
Pavement Condition Index (PCI)  Action Plan (Lowest PCI)  

Highest PCI Lowest PCI 0-5 Years 6-10 Years 11-20 Years 

Commercial 
Service Apron 

97 Maintain Maintain Maintain 

Source: PIR Pavement Condition Assessment (2015), KLJ Analysis 

The commercial service  apron should generally be designed to accommodate the design aircraft using 
that particular area. At PIR this includes up to 120 ,000 pounds dual-wheel design aircraft. The existing 
calculated pavement strength of the air carrier apron is sufficient to ser ve the existing and future 
design aircraft and no changes are recommended. 

Terminal Curbside  

The terminal building is served by one curbside area adjacent to the arrival and departure areas. There 
are two  lanes providing access to the terminal area for vehicle traffic, including  public transportation, 
taxis, and shuttles. The curbside consists of an inner lane for passenger pick -up and drop-off and an 
outer bypass/through lane.  

¶ Inner Lane ð Direct inner cu rbside access next to the  terminal building providing approximately 
204 LF of curb length. 

¶ Bypass/through Lane ð Lane used for vehicle circulation.  

A summary of the design-hour vehicle traffic for both personal and commercial/public transportation 
space is provided in Table 4 -33. Higher vehicle dwell times are used for these calculations, including 5 
minutes for each personal vehicle.  
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Table 4-33 ς Curbside Requirements 
 Design Hour Demand 

Category Exist.  Base PAL 1 PAL 2 PAL 3 PAL 4 

Inner Curbside  

 Personal Occupancy Vehicles 38 38 38 40 42 47 

 Curbside Length  204 98 98 103 108 121 

Outer Curbside  

 Taxis - 1 1 1 2 2 

 Hotel Shuttle  - 0 0 0 0 5 

 Airport Shuttle  - 0 0 0 0 2 

 Busses - 2 2 2 2 2 

 Commercial/Other Vehicles  - 3 3 3 3 3 

 Curbside Length  204 103 103 109 114 135 
Source: KLJ Analysis 
Green highlight conditions that exceed FAA standards  

As enplanements increase so will the number of vehicles occupying the terminal curbside. The curbside 
length is anticipated to remain adequate through out PAL 4. The outer curb -length will remain more 
than adequate for commercial and bypass vehicle traffic throughout PAL 4. 

Automobile Parking  

Automobile parking requirements at a commercial service airport are directly relate d to the number of 
annual enplaned passengers. Types of automobile parking include public, em ployee, and rental car 
parking.  

Existing baseline automobile parking supply is summarized in the Table 4 -34. The terminal parking lot  
was constructed with the new terminal building in 2010, the òoverflowó constructed in 2015 to the east 
of Airport Drive. There is no òshort-termó parking lot. There is adequate space south of Lot C for future 
expansion opportunities. Calculations below assume 95 percent of the parking supply is available to the 
public due to maintenance, snow piling or for circulating parkers to find an available stall. The 
effective space count will be used for planning purposes.  

Table 4-34 ς Automobile Parking Supply 
Parking Category  Actual Spaces 

Public Parking  
 Terminal Lot 112 
 Overflow Lot  50 
 Total Public Parking  162 
Employee Parking  
 Employee Lot 20 
 Total Employee Parking  20 
Rental Car Parking  
 Ready-Return Lot 30 
 Rental Car Storage Lot N.A. 
 Total Rental Car Parking  30 

Total Parking Spaces  212 
Source: KLJ Analysis 

TERMINAL PUBLIC PARKING 

Public parking is available for terminal passengers in the terminal lot and the overflow lot, as needed.  
A total of 162 parking spaces (including overflow parking) are available for public -use. According to 
discussions with airport management and car rental agencies the terminal public parking area is 
adequate for existing and future needs throughout the planning period.  If more parking spaces are 
needed there are approximately 50 spaces located along the fence toward the FBO.  
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EMPLOYEE PARKING 

Employee parking is located on the southeast side of the airport terminal building with  20 available 
spaces. The lot is in a prime location adjacent to the terminal building. Demand was estimated based 
on June 2017 aerial imagery and coordination with airport staff. The number of employees at PIR 
represents a baseline that is expected to ade quately serve the project ed activity levels through out the 
planning period . Therefor no additional employee parking spaces will be required.  

Table 4-35 ς Employee Parking Requirements 
Category Base PAL 1 PAL 2 PAL 3 PAL 4 

 Employee Parking Demand 11 11 11 12 14 

 Employee Parking Supply 20 20 20 20 20 

 Excess Capacity/ Deficiency  9 9 9 8 6 
Source: KLJ Analysis 

RENTAL CAR PARKING & FACILITIES 

Rental car parking needs include a quick -turn around facility for rental car companies to clean and 
maintain vehicles. The car rental concessionaires at PIR will have slightly different facility needs. 
However, car rental facility requirements are evaluated cumulatively.  

Ready/Return Parking  
Ready/return parking needs correlate with the peak number of customer transactions rather than the 
total number of cust omers. Increased demand requires rental car staff to transport cars to/from the 
storage lot more frequently placing additional costs and demands on their operation. All rental car 
parking spaces are located immediately to the south west of the terminal buil ding in the public parking 
lot . There are currently 30 rental car parking spaces available in this area  immediately adjacent to the 
terminal building . 

General assumptions have been made in comparing design day passenger data to recommended rental 
vehicle demand. It is assumed 20 percent of the design day deplaning passengers will rent a vehicle. A 
summary of existing spaces available and recommended planning activity level  space requirements  are 
presented in Table 4 -36.  

Table 4-36 ς Rental Car Ready/Return Parking Requirements 
Category Base PAL 1 PAL 2 PAL 3 PAL 4 

 Design Day Deplaning Passengers 30 52 59  73 

Design Day Transactions/Demand * 6 10 12  15 

 Effective Ready/Return Supply  30 30 30 30 30 

Excess Capacity/Deficiency  24 20 18 16 15 
Source: KLJ Analysis; 
*Estimated 

Based on the data presented in Table 4 -36, the existing rental car ready lot will be adequate to 
accommodate projected demand throughout PAL4 . Actual demand may fluctuate based on passenger 
preference and local rental car company opera tions.  

Rental Car Storage 
The size of the rental car storage lot is directly tied to the total rental car fleet. Total fleet is directly 
associated with  the total number of arriving passengers requiring rental cars. Storage is typically at its 
highest when òramping upó to serve peak demand periods. 

Rental car storage space is included with the 30 total rental car parking spaces in the public parking 
lot . A general ratio of 1.00 storage space per 1,000 annual enplanements was applied to determine  
adequate storage/demand , as shown in Table 4 -37.  
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Table 4-37 ς Rental Car Storage Parking Requirements 
Category Base PAL 1 PAL 2 PAL 3 PAL 4 

Typical Rental Car Storage Demand 8 13 15 17 19 

Design Day Transactions/Demand* 6 10 12 - 15 

Total Rental Car Space Requirement 14 23 27 - 34 

Available Rental Car Parking Supply 30 30 30 30 30 

 Capacity/ Deficiency  16 7 3 5 4 
Source: KLJ Analysis 

By PAL 3 there will be a need for  additional  on-airport rental car storage space.  Actual demand will 
depend on local rental car company opera tions. Additional rental parking space  should be planned. 

Quick Turn Around (QTA)  Facility  
A facility to accommodate rental car operations is a maintenance or òquick-turn aroundó facility. 
These facilities are located with in the vicinity of rental car operations and parking. A typical rental car 
QTA consists of a car wash, maintenance bays, storage and fueling area. PIR currently does not have a 
rental car QTA. Vehicles requiring servicing are taken to local car washes and service stations for 
fueling.  

Space should be reserved for a 2-bay QTA facility for washing vehicles , based on discussions with 
airport management and the rental car companies.  

Air Cargo 

Background  

Pierre Regional Airport is currently home to regular air c argo service for FedEx freight and mail and 

UPS. FedEx air cargo is served through CSA Air, Inc., which is a feeder FedEx and operates Cessna 208 

Caravan aircraft.  Mustang Aviation provides air cargo services for UPS using Beech 1900 aircraft. The 

United States Postal Service (USPS) ceased using the airport for mail in the early 2000õs. 

The airport processed over 4.5 million pounds of cargo in 2016; this rate has stayed consistent over the 

past several years. 

Processing and Storage Buildings  

Mustang Aviation (FBO) operates Piper Navajo cargo planes for UPS under contract and unloads the 

planes on the ramp located in front of the ir  building . UPS then loads the cargo onto trucks for delivery . 

Mustang stated they are looking at acquiring different aircraft to s upport their UPS contract but have 

not selected a replacement aircraft as yet.  

FedEX has a 23,000-square foot multi -use cargo sorting facility  in the Industrial Park that  supports 

ground operations.  The planes arrive at PIR and are unloaded on the ramp then the cargo is brought to 

the building where it is sorted and placed on trucks.  

Both FedEx and UPS were contacted to see if the current  facilities meet or are expected to meet their 

anticipated operations . Both operators indicated the volume of air carg o has not changed significantly 

over the past 30 years and confirmed the existing facilities will meet their needs throughout  the 

planning period.  

Aircraft Apron  

SIZE & CONFIGURATION 

Sufficient apron space is necessary to accommodate peak activity. The air cargo apron is 3,800 square 

yards in size and is typically only occupied by one cargo operator at a time.  In discussions with both 
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FedEx and UPS they feel that the air cargo ramp is adequately sized to handle ex isting and projected 

operations; howe ver estimates were developed based on industry standards.  

The number and size of the air cargo aircraft on the ramp at one time drive the necessary cargo apron 

size. The purpose of this analysis is to determine the triggering point for additional air cargo  apron 

space by determining the estimated fleet mix based on FAA Airplane Design Group (ADG) classification. 

Fleet mix assumptions include:  

¶ One UPS ADG-II aircraft  

¶ One FedEx ADG II aircraft  

It is estimated cargo aircraft will stay the same throughout the  planning period.  Size requirements 

were calculated for each design aircraft using calculated clearances from other aircraft, objects and an 

assumed taxilane. An additional 10 percent is added for Ground Support Equipment (GSE).  

¶ Airplane Design Group II ð 2,400 square yards per aircraft  

The results of this assessment show that the existing air cargo ramp meets the needs of the cargo 

users. 

Air cargo deicing operations were also evaluated. Currently and in the future deicing operations for air 

cargo aircraft  are and will be conducted at the FBO. 

PAVEMENT CONDITION & STRENGTH 

The Corporate and Cargo Apron is made of Portland Cement Concrete (PCC) that was poured in 2000. A 
summary of the air cargo pavement condition with recommendations is in Table 4 -38.  

Table 4-38 ς Air Cargo Pavement Condition & Recommendations  

Pavement ID 

Pavement Condition 
Index (PCI) 

Action Plan (Lowest PCI)  

PCI 0-5 Years 6-10 Years 11-20 Years 

Air Cargo Apron 89 Maintain Major Rehab. Major Rehab. 

Reconstruct = total removal of pavement and base/sub -base material; Major Rehab = mill and overlay of 
pavement; Maintain = slurry/crack seal; crack repair  Red indicates a required change  
Source: South Dakota Aeronautics Commission Pavement Condition Assessment (2015), KLJ Analysis  

General  Aviat ion  

Background  

General Aviation (GA) includes all civil aviation activities except for commercial service. GA covers a 
much broader portion of the aviation community. GA activity at PIR includes corporate travel, me dical 
transport, flight trai ning, personal and business flights, and recreational flying. This aeronautical 
activity  serves a broad spectrum of the public and providing facilities and access for GA users will 
continue to serve an important role at  PIR. GA activity comprises a significant volume of all 
aeronautical activity at PIR.  

There are 63-based aircraft and over 22,000 annual flight operations  were performed in 2016 . Based 
aircraft are projected to  grow by almost 21 percent wi th operations gro wing by approximately 21 
percent as well through the planning period. GA facilities are necessary to support these ope rations. 
On-airport businesses providing aeronautical services known as Fixed-Base Operators (FBOs) provide 
aircraft maintenance, fueling,  and other pilot and passenger services. FBOs are vital to serve the needs 
of GA users. 


















