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Chapter 1 Introduction Chapter 1 Introduction 
101 Purpose 1.1 

1.2 

1.3 

Policy 
Standards, Recommended Practices and 
Requirements 
Federal Regulations 

102 Definitions. 1.5 Definitions 
103. Roles of Federal, State and Local 

governments. 
1.9 
1.10 
1.11 

Federal Assistance Program 
State Role 
Local Government Role 

104 Airport operator responsibilities. Deleted 
105 Planning. 2.2 

1.6
Airport Planning Relationship to Airport Design 

 Categories and Codes 
106 Airport Layout Plan (ALP). 1.7 Airport Layout Plan (ALP) 
107 Collection, processing and publication of 

airport data. 
1.8 Airport Data 

108 Related Advisory Circulars (ACs), Orders, 
and Federal regulations. 

1.12 Related Documents and Federal Regulations 

Table 1-1 Aircraft Approach Category (AAC) Table 1-1 Aircraft Approach Category (AAC) 
Table 1-2 Airplane Design Group (ADG) Table 1-2 Airplane Design Group (ADG) 
Table 1-3 Visibility minimums Table 1-3 Visibility Minimums 
Figure 1-1 Taxiway Design Groups (TDGs) Figure 1-1 Taxiway Design Groups (TDGs) 
Chapter 2 Design Process Chapter 2 Design Principles 
201 General. 2.1 General 
202 Design aircraft. 2.4.1 Critical Aircraft 
203 Runway incursions. 2.5.1 Runway Incursions 
204 Airport design standards and the 

environmental process. 
2.4 Design Process 

205 Planned visibility minimums for 
instrument procedures. 

2.4.2 
2.4.3 

Considerations for Visibility Minimums 
Visibility Categories 

206 Airport Traffic Control Tower (ATCT) 
siting. 

Deleted  

207 Airport Reference Point (ARP). Deleted 
208 Heliports/helipads. 2.8.1 Heliports/Helipads 
209 Other aeronautical uses on airports. 2.8 Diverse Aeronautical Uses on Airports 
210 Drainage considerations. 6.3 Airfield Drainage 
211 Security of airports. 6.8 Security of Airports 
212 Pavement strength and design. Deleted 
213 Location of on-airfield facilities. Deleted 
Table 2-1 Changes in airport design standards 

associated with an upgrade in the first two 
components (Aircraft Approach Category 
[AAC] and Airplane Design Group 
[ADG]) of the Runway Design Code 
(RDC) 

Table L-1 Differences in Design Standards with Upgrade in 
Aircraft Approach Category (AAC) and Airplane 
Design Group (ADG) 

Table 2-2 Changes in airport design standards 
associated with lowering the third 
component (approach visibility minimums) 
of the Runway Design Code (RDC) 

Table L-2 Differences in Airport Design Standards with 
Lowering Approach Visibility Minimums 

Table 2-3 Aircraft characteristics and design 
components 

Table L-3 Relationship of Aircraft Characteristics to Design 
Components 

Chapter 3 Runway Design Chapter 3 Runway Design 
301 Introduction. 3.1 Introduction 
302 Runway design concepts. 3.3 Runway Design Concepts and Considerations 
303 Runway end siting requirements. 3.4 Runway End Siting Criteria 
304 Runway geometry. 3.6 Runway Geometry 
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-13A -13A -13B -13B 
305 Runway line of sight requirements. 3.7 Runway Line of Sight 
306 Object clearing. I.3 Object Clearing 
307 Runway Safety Area (RSA) / Engineered 

Materials Arresting Systems (EMAS). 
3.9 Runway Safety Area (RSA) / Engineered 

Materials Arresting Systems (EMAS) 
307.a(1) Historical Development I.1.1 Historical Development 
307.a(2) Recent Changes I.1.2 Incremental Improvements 
308 Obstacle Free Zone (OFZ). 3.10 Obstacle Free Zone (OFZ) 
308.a Runway Obstacle Free Zone (ROFZ). 3.10.3 Runway Obstacle Free Zone (ROFZ) 
308.b Inner-approach OFZ. 3.10.4 Inner-approach OFZ (IA-OFZ) 
308.c Inner-transitional OFZ. 3.10.5 Inner-transitional OFZ (IT-OFZ) 
308.d Precision Obstacle Free Zone (POFZ). 3.10.6 Precision Obstacle Free Zone (POFZ) 
309 Runway Object Free Area (ROFA). 3.11 Runway Object Free Area (ROFA) 
310 Runway Protection Zone (RPZ). 3.12 Runway Protection Zone (RPZ) 
310.a RPZ Background. I.2 Runway Protection Zone (RPZ) Background 
311 Clearway standards. 3.13 Clearway 
312 Stopway standards. 3.14 Stopway 
313 Surface gradient. 3.15 Surface Gradient 
314 Turf runways. 3.16 Turf Runways 
315 Marking and lighting. 3.17 Marking and Lighting 
316 Parallel runway separation requirements. 3.8 Parallel Runway Separation 
317 Approach procedures. 3.18 Instrument Flight Procedures 
318 Aircraft Rescue and Fire Fighting (ARFF) 

access. 
6.5.3 ARFF Access Roads 

319 Jet blast. 3.19 Jet Blast 
320 Runway design requirements matrix. 3.20 Runway Design Requirements Matrix 
321 On-airport farming. Deleted 
322 Declared distances. Appendix H Declared Distances 
323 Approach and Departure Reference Codes. Appendix K Approach and Departure Reference Codes 
Table 3-1 Allowable crosswind component per 

Runway Design Code (RDC) 
Table B-1 Allowable Crosswind Component per Runway 

Design Code (RDC) 
Table 3-2 Approach/departure standards table Table 3-1  

Table 3-2 

Table 3-3 

Table 3-4 

Visual and Daytime IFR Circling Obstacle 
Clearance Surfaces 
Non-Precision and Nighttime IFR Circling 
Obstacle Clearance Surfaces 
APV and PA Instrument Runway Obstacle 
Clearance Surfaces 
Instrument Departure Runway Obstacle Clearance 
Surface 

Table 3-3 Transverse grades Table 3-5 Transverse Grades 
Table 3-4 Standards for Instrument Approach 

Procedures 
Table 3-6 Criteria to Support Instrument Approach 

Procedure Development 
Table 3-5 Runway design standards matrix Online tool 

Table 3-7 
Runway Design Standards Matrix 
Runway Design Standards Lookup Table 

Table 3-6 Runway to taxiway separation for reverse 
turns from a high-speed exit based on 
Taxiway Design Group (TDG) 

Table 4-7 Runway to taxiway separation for reverse turns 
from a high-speed exit based on Taxiway Design 
Group (TDG) 

Table 3-7 Approach Reference Code (APRC) Table K-1 Approach Reference Code (APRC) 
Table 3-8 Departure Reference Code (DPRC) Table K-2 Departure Reference Code (DPRC) 
Figure 3-1 Runway ends Figure 3-1 Runway Ends 
Figure 3-2.a Threshold siting based on approach slope Figure 3-2 Standard Approach Surface 
Figure 3-2.b Threshold siting based on approach slope Figure 3-3  Displaced Threshold 
Figure 3-3 Approach slopes – with offset approach 

course 
Figure 3-7 Offset Approach Plane 

Figure 3-4 Departure surface for instrument runways 
(40:1) 

Figure 3-8 Instrument Departure Runway Obstacle Clearance 
Surface 
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-13A 
Figure 3-5 

-13A 
Runway Safety Area (RSA) 

-13B 
Figure 3-16 

-13B 
Runway Safety Area (RSA) 

Figure 3-6 Intersecting runways Figure 3-12 Intersecting Runways 
Figure 3-7 Runway visibility zone Figure 3-13 Runway Visibility Zone 
Figure 3-8 Percent of aircraft overrun versus distance 

beyond the runway end 
Figure I-1 Percent of Aircraft Overrun Versus Distance 

Beyond the Runway End 
Figure 3-9 Obstacle Free Zone (OFZ) for visual 

runways and runways with not lower than 
3/4 statute mile (1.2 km) approach 
visibility minimums 

Figure 3-17 Obstacle Free Zone (OFZ) for Visual Runways 
and Runways with Not Lower Than 3/4 Statute 
Mile (1.2 km) Approach Visibility Minimums 

Figure 3-10 OFZ for operations on runways by small 
aircraft with lower than 3/4 statute mile 
(1.2 km) approach visibility minimums 

Figure 3-18 OFZ for Operations on Runways by Small Aircraft 
with Lower Than 3/4 Statute Mile (1.2 km) 
Approach Visibility Minimums 

Figure 3-11 OFZ for operations on runways by large 
aircraft with lower than 3/4 statute mile 
(1.2 km) approach visibility minimums 

Figure 3-19 OFZ for Operations on Runways by Large Aircraft 
with Lower Than 3/4 Statute Mile (1.2 km) 
Approach Visibility Minimums 

Figure 3-12 OFZ for operations on runways by large 
aircraft with lower than 3/4 statute mile 
(1.2 km) approach visibility minimums and 
displaced threshold 

Figure 3-20 OFZ for Operations on Runways by Large Aircraft 
with Lower Than 3/4 Statute Mile (1.2 km) 
Approach Visibility Minimums and Displaced 
Threshold 

Figure 3-13 Sectional views of the OFZ Figures 3-17, 
3-18, 3-19, 3-
20 

Incorporated into Figures 3-9 thru 3-12 

Figure 3-14 Precision Obstacle Free Zone (POFZ) – no 
displaced threshold 

Figure 3-21 Precision Obstacle Free Zone (POFZ) – No 
Displaced Threshold 

Figure 3-15 POFZ – displaced threshold Figure 3-22 POFZ – Displaced Threshold 
Figure 3-16 Runway Protection Zone (RPZ), Runway 

Object Free Area (ROFA) and Runway 
Safety Area (RSA) 

Figure 3-23 Runway Protection Zone (RPZ), Runway Object 
Free Area (ROFA) and Runway Safety Area 
(RSA) 

Figure 3-17 Runway with all declared distances equal 
to the runway length 

Figure 3-24 Runway with All Declared Distances Equal to the 
Runway Length 

Figure 3-18 Approach and departure RPZs where the 
Takeoff Run Available (TORA) is less 
than the Takeoff Distance Available 
(TODA) 

Figure 3-25 Approach and Departure RPZs Where the Takeoff 
Run Available (TORA) is less than the Takeoff 
Distance Available (TODA) 

Figure 3-19 Clearway Figure 3-26 Clearway 
Figure 3-20 Stopway Figure 3-27 Stopway 
Figure 3-21 Longitudinal grade limitations for aircraft 

approach categories A and B 
Figure 3-29 Longitudinal Grade Limitations for Aircraft 

Approach Categories A and B 
Figure 3-22 Longitudinal grade limitations for aircraft 

approach categories C, D, and E 
Figure 3-30 Longitudinal Grade Limitations for Aircraft 

Approach Categories C, D, and E 
Figure 3-23 Transverse grade limitations Figure 3-31 Transverse Grade Limitations 
Figure 3-24 RSA grade limitations beyond 200 feet (61 

m) from the runway end 
Figure 3-32 RSA Grade Limitations Beyond 200 feet (61 m) 

from the Runway End 
Figure 3-25 Parallel runway separation, simultaneous 

radar controlled approach – staggered 
threshold 

Figure 3-15 Parallel Runway Separation, Simultaneous Radar-
Controlled Approach – Staggered Threshold 

Figure 3-26 Typical airport layout Figure 3-33 Airport Layout Example 
Figure 3-27 Location of start of Accelerate-Stop 

Distance Available (ASDA), TODA, and 
TORA 

Figure H-1 Typical Starting Point for ASDA, TODA, and 
TORA 

Figure 3-28 Normal location of departure end of TORA Figure H-2 Typical Location for Departure End of TORA 
Figure 3-29 Departure end of TORA based on 

departure RPZ located to mitigate 
unacceptable incompatible land use 

Figure H-3 Modified Departure End of TORA due to 
Incompatible RPZ Land Use 
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Figure 3-30 TODA shortened to mitigate penetration to 

the departure surface resulting in shortened 
TORA 

Figure H-4 Modified TODA and TORA due to Object 
Penetration of 40:1 Surface 

Figure 3-31 TODA extended by use of a clearway, 
shortened TORA 

Figure H-5 Extended TODA with Clearway – Shortened 
TORA 

Figure 3-32 Normal location of departure end of TODA 
(no clearway) 

Figure H-6 Typical Location of TODA DER – No Clearway 

Figure 3-33 TODA extended by use of a clearway, 
normal TORA 

Figure H-7 Extended TODA with Clearway – Typical TORA 

Figure 3-34 Normal location of stop end of ASDA and 
Landing Distance Available (LDA) 

Figure H-8 Typical Location of Stop End of ASDA and LDA 

Figure 3-35 Stop end of ASDA and LDA located to 
provide additional RSA 

Figure H-9 Adjusted ASDA and LDA Stop End for the RSA 

Figure 3-36 Stop end of ASDA and LDA located to 
provide additional Runway Object Free 
Area (ROFA) 

Figure H-10 Adjusted ASDA and LDA Stop End for ROFA 

Figure 3-37 Stop end of ASDA located based on use of 
a stopway 

Figure H-11 Stop End of ASDA with Stopway 

Figure 3-38 Normal start of LDA Figure H-12 Typical Start of LDA 
Figure 3-39 Start of LDA at displaced threshold based 

on Threshold Siting Surface (TSS) 
Figure H-13 LDA Starting Point – Displaced Threshold for 

Threshold Siting Surface 
Figure 3-40 Start of LDA at displaced threshold based 

on approach RPZ located to mitigate 
unacceptable incompatible land use 

Figure H-14 LDA Starting Point – Displaced Threshold for 
Adjusted RPZ 

Figure 3-41 Start of LDA at displaced threshold located 
to provide additional RSA 

Figure H-15 LDA Starting Point – Displaced Threshold for 
Adjusted RSA 

Figure 3-42 Start of LDA at displaced threshold located 
to provide additional ROFA 

Figure H-16 LDA Starting Point – Displaced Threshold for 
Adjusted ROFA 

Chapter 4. Taxiway and Taxilane Design Chapter 4 Taxiway and Taxilane Design 
401. General. 4.1 General 
402. Taxiway definitions. Deleted 
403. Taxiway/taxilane width. 4.4 Straight Segment Taxiway/Taxilane Width 
404. Taxiway/taxilane clearance requirements. 4.5 Taxiway/Taxilane Clearance 
405. Parallel taxiways. 4.6 Parallel Taxiways 
406. Curves and intersections. 4.7 

4.3.3 
Taxiway Fillet Design 
Three-Node Concept 

407. Runway/taxiway intersections. 4.8 Runway/Taxiway Intersections 
408. Entrance taxiways. 4.8.2 Entrance Taxiways 
409. Exit taxiways. 4.8.4 Exit Taxiways 
410. Bypass taxiways. 4.8.3 Bypass Taxiways 
411. Crossover taxiways. 4.8.6 Crossover Taxiways 
412. Holding bays for runway ends. 4.9 Holding Bays for Runway Ends 
413. Taxiway turnarounds. 4.10 Taxiway Turnarounds 
414. Apron taxiways and taxilanes. 4.11 Apron Taxiways and Taxilanes 
415. End-Around Taxiways (EAT). 4.12 End-Around Taxiways (EAT) 
416. Aligned taxiways prohibited. J.5.15 Aligned Taxiways 
417. Taxiway shoulders. 4.13 Taxiway and Taxilane Shoulders 
418. Surface gradient and Line Of Sight (LOS). 4.14 Surface Gradient for Taxiways, Taxilanes, and 

TSAs 
419. Markings/lighting/signs. 4.17 Markings/Lighting/Signs 
420. Islands. Deleted 
421. Taxiway bridges. 4.18 Taxiway Bridges 
422. Jet blast. 4.19 Jet Blast 
Table 4-1. Design standards based on Airplane Design 

Group (ADG) 
Table 4-1 Design Standards Based on Airplane Design 

Group (ADG) 
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-13A 
Table 4-2. 

-13A 
Design standards based on Taxiway Design 
Group (TDG) 

-13B 
Table 4-2 

-13B 
Design Standards Based on Taxiway Design 
Group (TDG) 

Tables 4-3 
thru 4-9 

Standard intersection details for TDGs 1A, 
1B, 2, 3, 4, 5, 6 

Tables J-1 
thru J-8 

Standard intersection details for TDGs 1A, 1B, 
2A, 2B, 3, 4, 5, 6 

Table 4-10. Standard intersection details for TDG 7 Deleted 
Table 4-11. MGW-CMG combinations Deleted 
Table 4-12. Dimensions for runway entrance/exit 

taxiways (where the two 90-degree turns 
are nonstandard) 

Table 4-3 

Table 4-4 

Dimensions for Runway Entrance/Exit Taxiways 
with TDG 1A, 2A, or 2B (Where the Two 90-
Degree Turns are Nonstandard) 
Dimensions for Runway Entrance/Exit Taxiways 
with TDG 3, 4, 5, or 6 (Where the Two 90-Degree 
Turns are Nonstandard) 

Table 4-13. Exit taxiway cumulative utilization 
percentages 

Deleted 

Table 4-14. Crossover taxiways with direction reversal 
between taxiways based on TDG 

Table 4-8 Crossover Taxiways with Direction Reversal 
Between Taxiways Based on TDG 

Table 4-15. Crossover taxiways with direction reversal 
between taxiways based on ADG 

Table 4-9 Crossover Taxiways with Direction Reversal 
Between Taxiways Based on ADG 

Figure 4-1. Three-node taxiway intersection Figure 4-1 Three-Node Concept Taxiway Intersection 
Figure 4-2. Not recommended taxiway design Deleted 
Figure 4-3. Proper taxiway design Deleted 
Figure 4-4.a Taxiway designs that are not recommended 

(examples a, b, c, d) 
Figure J-22 High-Speed Exit Collocated with Connecting 

Taxiway 
Figure 4-4.b Taxiway designs that are not recommended 

(examples a, b, c, d) 
Figure J-24 Parallel Taxiway Adjacent to Apron Pavement 

Figure 4-4.c Taxiway designs that are not recommended 
(examples a, b, c, d) 

Figure J-16 Complex Taxiway Intersection not Meeting the 
“Three-Node Concept” 

Figure 4-4.d Taxiway designs that are not recommended 
(examples a, b, c, d) 

Figure J-18 Taxiway Intersection that Coincides with Multiple 
Runways 

Figure 4-5.e Taxiway designs that are not recommended 
(examples e, f, g) 

Deleted 

Figure 4-5.f Taxiway designs that are not recommended 
(examples e, f, g) 

Figure J-13 Extra-Wide Pavement Area at Runway Entrance 

Figure 4-5.g Taxiway designs that are not recommended 
(examples e, f, g) 

Figure J-19 Y-Shaped Taxiway Crossing a Runway 

Figure 4-6. Taxiway Edge Safety Margin (TESM) on 
straight segment 

Figure 4-4 Taxiway Edge Safety Margin (TESM) - Straight 
Segment 

Figure 4-7. Wingtip clearance - parallel taxiways Figure 4-5 Wingtip Clearance - Parallel Taxiways/Taxilanes 
Figure 4-8. Wingtip clearance from taxiway Figure 4-6 Wingtip Clearance from Taxiway 
Figure 4-9. Wingtip clearance from taxilane Figure 4-7 Taxilane Separations and Clearances 
Figure 4-10. Wingtip clearance from apron taxiway Figure 4-8 Wingtip Clearance from Apron Taxilane 
Figure 4-11. TSA and TOFA at taxiway intersections Figure 4-9 TSA and TOFA at Taxiway Intersections 
Figure 4-12. Parallel taxiways Figure 4-10 Parallel Taxiways 
Figure 4-13. Taxiway turn - 90 degree delta Figure 4-12 Taxiway Turn – 90 Degree Delta 
Figure 4-14. Taxiway turn - less than 90 degree delta Figure 4-13 Taxiway Turn - less than 90 Degree Delta 
Figure 4-15. Taxiway turn - greater than 90 degree delta Figure 4-14 Taxiway Turn - greater than 90 Degree Delta 
Figure 4-16 Key MGW-CMG combinations for 

modeling aircraft movements 
Deleted 

Figure 4-17 Entrance taxiway Figure 4-15 Entrance Taxiway 
Figure 4-18. High speed exit for TDG-5 Figure 4-17 High-Speed Exit – TDG-5 
Figure 4-19. Right-angled exit taxiway Figure 4-19 Right-Angled Exit Taxiway 
Figure 4-20. Poor design of high speed exits Figure J-28 Collocated High-Speed Runway Exit Taxiways 
Figure 4-21. Proper design of high speed exits Figure 4-20 High-Speed Exit Separation 
Figure 4-22. Bypass taxiway Figure 4-16 Bypass Taxiway Bay Configuration 
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Figure 4-23. Crossover taxiway where direction reversal 

is needed based on TDG 
Figure 4-21 Crossover Taxiway where Direction Reversal is 

Needed Based on TDG 
Figure 4-24. Crossover taxiway where direction reversal 

is necessary based on ADG 
Figure 4-22 Crossover Taxiway where Direction Reversal is 

Necessary Based on ADG 
Figure 4-25. Crossover taxiway without direction 

reversal between taxiways 
Figure 4-23 Crossover Taxiway Without Direction Reversal 

Between Taxiways 
Figure 4-26. Typical holding bay configuration Figure 4-24 Holding Bay Configuration 
Figure 4-27. Holding bay – not recommended design Figure J-26 Poor Holding Bay – Moderate Risk Configuration 
Figure 4-28. Poor holding bay design Figure J-27 Poor Holding Bay – Elevated Risk Configuration 
Figure 4-29. Taxiway turnaround Figure 4-26 Taxiway Turnaround 
Figure 4-30. End-Around Taxiway (EAT) – ADG-II Figure 4-27 End-Around Taxiway (EAT) – ADG-II 
Figure 4-31. EAT – ADG-III Figure 4-27 EAT – ADG-III 
Figure 4-32. Aligned taxiway Figure J-30 Aligned Taxiway and Corrected Design 
Figure 4-33. Taxiway transverse gradients Figure 4-29 Taxiway Transverse Gradients 
Chapter 5. Aprons Chapter 5 Aprons 
501. Background. 5.1 Background 
502. Apron types. 5.2 Apron Types 
503. Apron layout and runway incursion 

prevention. 
5.3 Apron Design Objectives 

504. Apron design. 5.4 Apron Location 
505. Fueling. 5.8 Fueling on Aprons 
506. Object Clearance. Deleted 
507. Deicing facilities. 5.2.5 Deicing Apron (Pads) 
508. Surface gradients. 5.9 Apron Surface Gradients 
509. Drainage. 5.10 Apron Drainage 
510. Marking and lighting. 5.12 

5.13 
5.14 

Apron Markings 
Apron Signage and Edge Lighting 
Area Lighting on Aprons 

511. Pavement design. 5.16 Apron Pavement Design 
512. Jet blast. 5.17 Jet Blast and Propeller Wash on Aprons 
513. Airport Traffic Control Tower (ATCT) 

visibility / Line Of Sight (LOS). 
5.18 Airport Traffic Control Tower (ATCT) Visibility / 

Line Of Sight (LOS) on Aprons 
514. Apron service roads. 5.19 Apron Vehicle Service Road 
Chapter 6. Navigation Aids (NAVAIDs) and On-

airport Air Traffic Control Facilities 
(ATC-F) 

Chapter 6 Airfield Systems and Facilities 

601. Background. 
602. Introduction and purpose. 6.1 Introduction 
603. Federally owned and non-federally owned 

NAVAIDs. 
Deleted 

604. Siting criteria/land requirements. 6.11.4 General Facility Criteria 
605. NAVAIDs as obstacles. 6.11.6 Facilities and Equipment near Runways 
606. Physical security. Deleted 
607. Maintenance access. Deleted 
608. Electrical power. Deleted 
609. Cable protection. Deleted 
610. Cable loop system. 6.10.3.3 Cable Loop Systems 
611. Communication and power cable trenches. Deleted 
612. Facilities. 6.11 CNSW and ATC Facilities and Equipment 
613. Towers and elevated structures. Deleted 
614. Air Traffic Organization (ATO) – Orders 

and Notices. 
Deleted 

615. Decommissioned facilities. Deleted 
616. Airport Traffic Control Tower (ATCT). 6.11.7 Airport Traffic Control Tower (ATCT) 
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-13A 
617. 

-13A 
Remote Transmitter/Receiver (RTR) and 
Remote Communications Outlet (RCO). 

-13B 
6.11.8 

-13B 
Remote Transmitter/Receiver (RTR) and Remote 
Communications Outlet (RCO) 

618. Airport Surveillance Radar (ASR). 6.11.9 Airport Surveillance Radar (ASR) 
619. Precision Runway Monitor (PRM). Deleted 
620. Airport Surface Detection Equipment 

(ASDE). 
6.11.10 Airport Surface Surveillance Capability 

(ASSC)/Airport Surface Detection Equipment 
Model X (ASDE-X) 

621. Approach Lighting System (ALS). 6.11.11 Approach Lighting System (ALS) 
622. Approach Lead-In Lighting System 

(LDIN). 
6.11.11.8 Approach Lead-In Lighting System (LDIN) 

623. Runway End Identifier Lighting (REIL). 6.11.12 Runway End Identifier Lighting (REIL) 
624. Airport rotating beacons. 6.11.13 Airport Rotating Beacons 
625. Precision Approach Path Indicator (PAPI). 6.11.14 Precision Approach Path Indicator (PAPI) 
626. Instrument Landing System (ILS). 6.11.15 Instrument Landing System (ILS) 
627. Distance Measuring Equipment (DME). 6.11.18 Distance Measuring Equipment (DME) 
628. Runway Visual Range (RVR). 6.11.19 Runway Visual Range (RVR) 
629. Very High Frequency Omnidirectional 

Range (VOR). 
6.11.20 Very High Frequency Omnidirectional Range 

(VOR) 
630. Non-Directional Beacon (NDB). 6.11.21 Non-Directional Beacon (NDB) 
631. Segmented circles and wind cones. 6.11.22 Segmented Circles and Wind Cones 
632. Automated Surface Observing System 

(ASOS) and Automated Weather 
Observing System (AWOS). 

6.11.23 Automated Surface Observing System (ASOS) 
and Automated Weather Observing System 
(AWOS) 

633. Weather Camera (WCAM). 6.11.24 Weather Camera (WCAM) 
634. Wind Equipment F-400 (WEF). 6.11.25 Wind Equipment F-400 (WEF)/Wind Measuring 

Equipment (WME) 
635. Low Level Windshear Alert System 

(LLWAS). 
6.11.26 Low Level Windshear Alert System (LLWAS) 

636. Runway Status Lights (RWSL). 6.11.27 Runway Status Lights (RWSL) 
Table 6-1. Fixed-by-function designation for 

NAVAID and Air Traffic Control (ATC) 
facilities for Runway Safety Area (RSA) 
and Runway Object Free Area (ROFA) 

Table 6-1 Fixed-by-function Designation for CNSW 
Equipment 

Table 6-2. List of NAVAID facility type Deleted 
Table 6-3. Surveillance facility type Deleted 
Table 6-4. Communications facility type Deleted 
Table 6-5. Weather detection facility type Deleted 
Figure 6-1. Typical Communications, Navigation, 

Surveillance and Weather (CNSW) 
Figure 6-3 Typical Communications, Navigation, 

Surveillance and Weather (CNSW) 
Figure 6-2. Two frangible connections Figure 6-4 Two Frangible Connections 
Figure 6-3. Airport Traffic Control Tower (ATCT) 

facility 
Deleted  

Figure 6-4. Remote Transmitter/Receiver (RTR) 
communication facility 

Figure 6-5 Remote Transmitter/Receiver (RTR) 
Communication Facility 

Figure 6-5. Airport Surveillance Radar (ASR) steel 
tower (17 feet [5 m] high) 

Figure 6-6 Airport Surveillance Radar (ASR) Steel Tower (17 
feet [5 m] high) 

Figure 6-6. Precision Runway Monitor (PRM) facility Deleted 
Figure 6-7. Approach Lighting System (ALS) with 

Sequenced Flashers II (ALSF-2) 
Figure 6-7 Approach Lighting System (ALS) with Sequenced 

Flashers II (ALSF-2) 
Figure 6-8. Simplified Short Approach Light System 

with Runway Alignment (SSALR) 
Figure 6-8 Simplified Short Approach Light System with 

Runway Alignment (SSALR) 
Figure 6-9. Medium Intensity Approach Lighting 

System (MALS) with Runway Alignment 
Indicator Lights (MALSR) 

Figure 6-9 Medium Intensity Approach Lighting System 
(MALS) with Runway Alignment Indicator Lights 
(MALSR) 

Figure 6-10. MALSR facility Deleted 
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Figure 6-11. MALS Figure 6-10 MALS 
Figure 6-12. MALS with Sequenced Flashers (MALSF) Figure 6-11 MALS with Sequenced Flashers (MALSF) 
Figure 6-13. Omnidirectional Airport Lighting System 

(ODALS) 
Figure 6-12 Omnidirectional Airport Lighting System 

(ODALS) 
Figure 6-14. Lead-in Lighting System (LDIN) Deleted 
Figure 6-15. Approach LDIN facility Deleted 
Figure 6-16. Runway End Identifier Lighting (REIL) Figure 6-14 Runway End Identifier Lighting (REIL) 
Figure 6-17. REIL Deleted 
Figure 6-18. Precision Approach Path Indicator (PAPI) Figure 6-15 4-Unit Precision Approach Path Indicator (PAPI) 
Figure 6-19. PAPI light boxes Deleted 
Figure 6-20. Instrument Landing System (ILS) 

Localizer (LOC) siting and critical area 
Figure 6-16 Instrument Landing System (ILS) Localizer 

(LOC) Siting and Critical Area 
Figure 6-21. LOC 8-antenna array Figure 6-17 LOC 8-Antenna Array 
Figure 6-22. LOC 14-antenna array Deleted 
Figure 6-23. Glideslope (GS) siting and critical area Figure 6-18 Glideslope (GS) Siting and Critical Area 
Figure 6-24. GS antenna and equipment shelter Figure 6-19 GS Antenna and Equipment Shelter 
Figure 6-25. Distance Measuring Equipment (DME) 

antenna 
Figure 6-20 Distance Measuring Equipment (DME) Antenna 

Figure 6-26. Touchdown Runway Visual Range (RVR) Figure 6-21 Touchdown Runway Visual Range (RVR) 
Figure 6-27. Enroute VHF Omnidirectional Range 

(VOR) facility 
Figure 6-22 Enroute VHF Omnidirectional Range (VOR) 

Facility 
Figure 6-28. Terminal VOR (TVOR) facility Deleted 
Figure 6-29. TVOR installation Figure 6-23 TVOR installation 
Figure 6-30. TVOR clearances Deleted 
Figure 6-31. Non-Directional Beacon (NDB) facility Figure 6-24 Non-Directional Beacon (NDB) Facility 
Figure 6-32. Segmented circle and wind cone Deleted 
Figure 6-33. Automated Surface Observing System 

(ASOS) weather sensors suite 
Figure 6-25 Automated Surface Observing System (ASOS) 

Weather Sensors Suite 
Figure 6-34. Weather Camera (WCAM) pole Figure 6-26 Weather Camera (WCAM) Pole 
Figure 6-35. Weather equipment sensor pole Figure 6-27 Weather Equipment Sensor Pole 
Figure 6-36. Low Level Windshear Alert System 

(LLWAS) sensor pole 
Figure 6-28 Low Level Windshear Alert System (LLWAS) 

Sensor Pole 
Chapter 7. Airfield Bridges and Tunnels 6.2 Airfield Bridges and Tunnels 
701. General. 6.2.1 General 
702. Siting guidelines. 6.2.3 General Siting Guidelines 
703. Dimensional criteria. 6.2.4 Dimensional Criteria 
704. Load considerations. 6.2.5 Load Considerations 
705. Marking and lighting. 6.2.6 Marking and Lighting for Bridges and Tunnels 
706. Other considerations. Deleted 
707. Storm water structures. Deleted 
Figure 7-1. Tunnel under a runway and parallel 

taxiway 
Deleted 

Figure 7-2. Cross-section of a tunnel under a runway 
and taxiway 

Deleted 

Figure 7-3. Airfield bridge Deleted 
Figure 7-4. Shoulder markings for taxiway bridges Figure 6-1 Shoulder Markings for Taxiway Bridges 
Figure 7-5. Example of a structural deck with lighted 

depressed roadway 
Deleted 

Appendix 1. Aircraft Characteristics Appendix A Aircraft Characteristics 
A1-1. Basic aircraft characteristics. A.1 Basic Aircraft Characteristics 
A1-2. Background. A.2 Background 
A1-3. Aircraft arranged by aircraft manufacturer, 

and Runway Design Code (RDC). 
A.3 Aircraft Arranged by Aircraft Manufacturer, and 

Runway Design Code (RDC) 
Table A1-1. Aircraft characteristics database – sorted 

by aircraft manufacturer/model 
A.3.1 Aircraft Characteristics Database (table removed; 

online reference) 
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Figure A1-1. Typical dimensions of large aircraft Figure A-1. Key Dimensions – Large Aircraft 
Figure A1-2. Typical dimensions of small aircraft Figure A-2. Key Dimensions – Small Aircraft 
Appendix 2. Wind Analysis Appendix B Wind Analysis 
A2-1. Objective. B.1 Objective 
A2-2. Crosswinds. B.3.1 Crosswind Components 
A2-3. Allowable crosswind components. B.3 Allowable Crosswind Components. 
A2-4. Coverage and orientation of runways. B.2 Coverage and Orientation of Runways 
A2-5. Assembling wind data. B.4 Wind Data Sources 
A2-6. Data source. B.4.1 National Climatic Data Center 
A2-6.a Data Not Available B.4.2 Data Not Available 
A2-7. Analyzing wind data. B.5 Analyzing Wind Data 
A2-8. Conclusions. Deleted 
A2-9. Assumptions. Deleted 
A2-10. Automated wind analysis tools. B.5.1 Standard Wind Analysis Tool 
Table A2-1. Standard wind analysis results for 

ALL_WEATHER 
Table B-2. Standard Wind Analysis Results for 

ALL_WEATHER 
Figure A2-1. Wind vector diagram Figure B-1 Wind Vector Diagram 
Figure A2-2. Blank windrose showing direction and 

divisions 
Figure B-2 Blank Windrose Graphic Showing Direction and 

Divisions 
Figure A2-3. Completed windrose using Figure A2 1 

data 
Figure B-3 Completed Windrose Graphic Using Table B-2 

Data 
Figure A2-4. Windrose analysis Figure B-4 Windrose Analysis 
Appendix 3. The Effects and Treatment of Jet Blast Appendix C The Effects and Treatment of Jet Blast 
A3-1. Introduction. C.1 Introduction 
A3-2. Jet blast effects. C.2 Jet Blast Effects 
A3-3. Jet engine exhaust velocity and 

temperature. 
C.2.3 Jet Engine Exhaust Velocity and Temperature 

A3-4. Blast fences. 6.6 Blast Fences 
A3-5. Shoulders and blast pads. Deleted 
A3-6. Aircraft parking layout and jet blast 

effect(s). 
Deleted  

Appendix 4. End-Around Taxiway (EAT) Screens Appendix D End-Around Taxiway (EAT) Screens 
A4-1. Screen sizing. D.1 Screen Sizing 
A4-2. Screen construction. D.2 Screen Construction 
Table A4-1. Aircraft characteristics Table D-1 Aircraft Characteristics 
Table A4-2. International Committee of Illumination 

(CIE) chromaticity coordinate limits 
Table D-5 International Committee of Illumination (CIE) 

Chromaticity Coordinate Limits 
Table A4-3. Minimum coefficient of retroreflection 

candelas/foot candle/square 
foot/candelas/lux/square meter 

Table D-6 Minimum Coefficient of Retroreflection 
Candelas/Foot Candle/Square 
Foot/Candelas/Lux/Square Meter 

Table A4-4. Visual screen panel wind loads Table D-7 Visual Screen Panel Wind Loads 
Figure A4-1. End-Around Taxiway (EAT) screen 

horizontal geometry 
Figure D-1 End-Around Taxiway (EAT) Screen Sizing and 

Location 
Figure A4-2. Visual screen width calculation 
Figure A4-3. EAT screen vertical dimension calculation Figure D-2 EAT Screen Vertical Dimension Calculation 
Figure A4-4. Stop end of the runway/EAT elevation 

difference 
Figure D-3 Stop End of the Runway/EAT Elevation 

Difference 
Figure A4-5. Examples of mounting screen to vertical 

column 
Figure D-4 Example Visual Screen Structure 

Figure A4-6. Examples of panel layout for 13-foot (4 m) 
high screen 

Figure D-5 Example Panel Layout for 13-foot (4 m) High 
Screen 

Figure A4-7. Diagonal stripe orientation Figure D-6 Visual Screen Stripe Orientations 
Appendix 5. General Aviation Aprons and Hangars Appendix E General Aviation Facilities 
A5-1. Background. E.1 Background 
A5-2. General aviation apron. E.2 General Aviation Apron 
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A5-3. 

-13A 
Wash pads. 

-13B 
E.5.3 

-13B 
Wash Racks 

A5-4. Fueling. E.5.1 Fuel Facilities 
A5-5. Object clearance. Deleted 
A5-6. Surface gradients. Deleted 
A5-7. Drainage. Deleted 
A5-8. Marking and lighting. Deleted 
A5-9. Hangars. E.3 Hangars 
Figure A5-1 Tiedown layouts (a) Figure E-3 Nested Tiedowns 
Figure A5-1 Tiedown layouts (b) Figure E-2 Tiedown Spacing 
Figure A5-1 Tiedown layouts (c) Figure E-1 Tiedown Layout 
Appendix 6. Compass Calibration Pad 6.9 Compass Calibration Pad 
A6-1. Purpose. Deleted 
A6-2. Background. Deleted 
A6-3. Design of compass calibration pad. 6.9.2 Compass Calibration Pad Design and Construction 

Standards 
A6-4 Location of compass calibration pad 6.9.1 Compass Calibration Pad Location 
A6-5. Construction of compass calibration pad, 

paragraph d 
F.1 Survey of the Compass Calibration Pad 

Figure A6-1. Compass calibration pad marking layout Deleted 
Figure A6-2 Typical compass calibration pad Figure 6-2 Compass Calibration Pad 
Appendix 7. Runway Design Standards Matrix 

(12 tables) 
Appendix G Runway Design Standards Tables 

(12 tables) 
Appendix 8. Taxiway Fillet Design J.2 Taxiway Fillet and Turn Design 
A8-1. Description. J.2.1 Description 
A8-2. Dimensions. J.2.2 Fillet Design Rationale 
A8-3. Transitions. J.2.3 Taper Transitions 
Figure A8-1. Filet design example Figure J-1 Fillet Design Example 
Figure A8-2. Angle of intersection (delta) Figure J-2 Angle of Intersection (Delta) 
Figure A8-3. Steering angle of no more than 50 degrees Figure J-3 Steering Angle of No More Than 50 Degrees 
Figure A8-4. Track of the main gear is modeled, offset 

by the TESM 
Figure J-4 Track of the Main Gear is Modeled, Offset by the 

TESM 
Figure A8-5. Minimize excess pavement while 

providing the required TESM 
Figure J-5 Minimize Excess Pavement While Providing the 

Standard TESM 
Figure A8-6. Pavement edge (main gear track + TESM) 

offset by 6 inches (15 cm) 
Figure J-6 Pavement Edge (Main Gear Track + TESM) 

Offset by 6 inches (15 cm) 
Figure A8-7. Detail of Figure A8-6 Figure J-7 Detail of Figure J-6 
Figure A8-8. Tapers selected to minimize excess 

pavement while considering 
constructability 

Figure J-8 Tapers Selection to Minimize Excess Pavement 
with Consideration for Constructability 

Figure A8-9. Radius of outer pavement edge determined 
based on the minimum CMG and 
maximum MGW in the TDG 

Figure J-9 Establishing Radius of Outer Taxiway Pavement 
Edge Based on the Centerline Radius and Taxiway 
Width for Each TDG 

Figure A8-10 Dimensions applied to the design Figure J-10 Dimensioning the Fillet Design 
Appendix 9 Acronyms Appendix M Acronyms 
Appendix 10 Index Appendix N Index 
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