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Introductions 

Justin Pittman 

• Production Manager, Airspace OMS 

• Airspace specialist 

 

Clyde Pittman 

• Director of Engineering at Federal Airways & Airspace (FA&A) 

• Technical Expert of Airspace and TERPS algorithms 

• Prior to joining FA&A in 1998, Clyde was Supervisor of Electronic 

Engineering of the FAA’s Great Lakes Region with 27 years of experience.  
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Introductions 

Federal Airways & Airspace 
• Established in 1984 

• Developers of Airspace® and TERPS® software used for determining FAA 

height compliance of tall structures 

• Number of US projects completed and approved by the FAA number into the 

10,000’s. Number of structures evaluated by Airspace OMS are in the millions. 

• Technical expert witness 

• State Governments 

• Technical experts to ODOT Aviation Department for tall structure applications 

• Airspace OMS is used by every industry that requires compliance with FAA 

rules and regulations 
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Discussion Topics 

• Title 14 CFR Part 77 
– FAA Notice Criteria 

– FAA Obstruction Standards 

• AC 70/7400-1L Change 2 
– Chapter 8. Duel Lighting with Red/Medium-Intensity Flashing White Light System 

– Chapter 10. Marking & Lighting of Catenary and Catenary Support Structures 

• Case Study #1 
– Designing Transmission Lines near airports 

• Case Study #2 
– Leveraging PLS-CADD for seeking FAA marking & lighting relief 
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Title 14 CFR Part 77 

§ 77.1 Purpose:  
(a) The requirements to provide notice to the FAA of certain proposed construction, or the alteration of existing 

structures;  

(b) The standards used to determine obstructions to air navigation, and navigational and communication 

facilities;  

(c) The process for aeronautical studies of obstructions to air navigation or navigational facilities to determine 

the effect on the safe and efficient use of navigable airspace, air navigation facilities or equipment; and  

(d) The process to petition the FAA for discretionary review of determinations, revisions, and extensions of 

determinations.  

Problem 
• How to accurately determine FAA notice and obstruction requirements without being subjected to 

excessive regulatory burdens, construction delays and obstacle lighting while enhancing efficiency through 

automation and PLS-CADD? 

 

 6/20/2019 Power Line Systems 5 



Part 77.9 Notice Criteria 

 

 

 

KNOW YOUR LIMITS 

What criteria is established that triggers notice to the FAA? 
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Part 77.9 Notice Criteria 

Notice Criteria 
• 77.9(a) – 200 ft AGL 

• 77.9(b) – Slope 

• 77.9(e) – Traverse Way 

• 77.9(d) – On Airport 

• IFR Direct & Offset Notice 

EMI 
EMI not part of Title 14 CFR Part 77. However, it 
is the structure owner’s responsibility that they 
will not interfere or block a light or signal of a 
navigational aid per FAA Act of 1958. 
 

Airspace accurately computes all Part 77 criteria 
and identifies potential EMI impact. 

 

 

6/20/2019 Power Line Systems 7 

 

 

 

 

 

 



Part 77.9 Notice Criteria 

 

 

KNOW YOUR LIMITS 

What criteria is established that normally triggers obstacle 
marking and/or lighting? 
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Part 77 Obstruction Standards 

Obstruction Standards 

Civil 
•77.17(a)(1) – 499 ft AGL 

•77.17(a)(2) – VFR Transitional 

•77.19(a) – Horizontal Surface 

•77.19(b) – Conical Surface 

•77.19(c) – Primary Area 

•77.19(d) – AOS Approach 

•77.19(e) – AOS Transitional 

Airspace accurately computes 
all Part 77 criteria and 
identifies potential EMI 
impact. 
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Part 77 Obstruction Standards 

Obstruction Standards 

Military 
•77.21(a)(1) – Inner Horizontal Surface 

•77.21(a)(2) – Conical Surface 

•77.21(a)(3) – Outer Horizontal Surface 

•77.21(b)(1) – Primary Surface 

•77.21(b)(2) – Clear Zone Surface 

•77.21(b)(3) – Approach Surface 

•77.21(b)(4) – Transitional Surface 

•Airspace accurately computes all 
Part 77 criteria and identifies 
potential EMI impact. 
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Part 77 Obstruction Standards 

Obstruction Standards 

Heliports 
•77.23(a) – Primary Surface 

•77.23(b) – Approach Surface 

•77.23(c) – Transitional Surface 

•Airspace accurately computes 
all Part 77 criteria and 
identifies potential EMI 
impact. 
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AC 70/7400-1L Change 2 

Effective: August 17, 2018  

Purpose 
• This Advisory Circular (AC) sets forth standards for marking and lighting 

obstructions that have been deemed to be a hazard to air navigation.  

 

Relevant Chapters for Transmission Lines and Design 
– Chapter 5. Red Obstruction Light System 

– Chapter 8. Duel Lighting with Red/Medium-Intensity Flashing White Light System 

– Chapter 10. Marking & Lighting of Catenary and Catenary Support Structures 
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AC 70/7400-1L Change 2 

Chapter 5 
Red obstruction lights are used to increase conspicuity during 

nighttime. Daytime and twilight marking is required. 

Recommendations on lighting structures can vary, depending 

on terrain features, weather patterns, geographic location, 

and number of structures. 

 

• Structures 150 Feet (46 m) AGL or Less. Two or more 

steady-burning red (L810) lights should be installed in a 

manner to ensure an unobstructed view of one or more 

lights by a pilot.  

• Structures Exceeding 150 Feet (46 m) AGL. At least 

one red flashing (L-864) light should be installed in a 

manner to ensure an unobstructed view of one or more 

lights by a pilot.  

 

 
6/20/2019 Power Line Systems 13 



AC 70/7400-1L Change 2 

Chapter 8  
This dual lighting system includes red lights (L-864) for 

nighttime and medium-intensity, flashing white lights (L-865) 

for daytime and twilight use. This lighting system may be 

used in lieu of operating a medium-intensity flashing white 

lighting system at night. Recommendations on lighting 

structures can vary, depending on terrain features, weather 

patterns, geographic location, and number of structures.  

 

• Structures Exceeding 200 Feet (60 m) AGL. At least 

one red flashing (L-864) light should be installed in a 

manner to ensure an unobstructed view of one or more 

lights by a pilot. Additionally multiple (L-810) light should 

be installed and configured to flash in sync with (L-864) 

light. 
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AC 70/7400-1L Change 2 

Chapter 10 
Purpose: Wires may be either energized or non-energized and are used for transmission, 

distribution, or for other purposes, as defined. The recommended marking and lighting of 

both the structures and wires provides day and night conspicuity and assists pilots in 

identifying and avoiding catenary wires and associated support structures.  
 

Catenary Notes: 
• Lighted markers should be used on transmission line catenary wires near airports, 

heliports, across rivers, canyons, lakes, areas of known risk to aviation, etc. 

• High-voltage (69 kV or greater) transmission lines should be fitted with lighted markers.  
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AC 70/7400-1L Change 2 
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Catenary Notes Cont.: 
• The maximum sag distance 

between the line energizing the 

lighted markers and the highest 

catenary wire above the lighted 

markers should be no more than 

25 feet (7.6 m), otherwise unlit 

marker balls will need to be 

installed on the shield wire. 
 

• When submitting top the FAA for 

obstruction analysis and approval 

the height of the catenary on the 

coldest day should be used.  



Case Study 1 (Bowman Field) 

Scope: 
Evaluate proposed transmission 

line to determine FAA notice 

height limit and maximum height 

to avoid obstruction marking and 

lighting structures.  

 

150 ft AGL was used as the 

maximum height a structure could 

be for the initial test. 
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Case Study 1 (Bowman Field) 

Approach: 
1. Leverage PLS-CADD “Structure Longitude, Latitude, and Height” report to 

facilitate ease in transferring proposed structure data to Airspace  

2. Load PLS-CADD report into Airspace for analysis 

3. Review results for FAA notice and obstruction height limits 

4. Redesign structure(s) if necessary to remain below obstruction height limit 

5. Export proposed structure data into Excel for FAA multipoint submission 
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Case Study 1 (Bowman Field) 
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Approach: 
• Leverage PLS-CADD “Structure 

Longitude, Latitude, and Height” report 

to facilitate ease in transferring 

proposed structure data to Airspace.  
 

• Load PLS-CADD report into Airspace 

for analysis. 

 



Case Study 1 (Bowman Field) 
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Approach Continued: 

• Review results for FAA notice and 

obstruction height limits 
 

• Redesign structure(s) in PLS-

CADD if necessary to remain 

below obstruction height limit, if 

desired or possible. 

 

 



Case Study 1 (Bowman Field) 
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Approach Continued: 

• Airspace creates a properly 

formatted Excel file of exported 

structure data to streamline FAA 

application submission process. 

• Excel structure data can be 

uploaded to FAA’s OEAAA web 

portal via multipoint submission. 

• Manual entry of structure data is 

avoided. 

• Possible typos is eliminated. 

 

 



Case Study 2 (Catenary > 200 ft AGL) 

Example: 
• Catenary has been identified to 

exceed 200 ft AGL.  

Parameters 
N 41° 03’ 27.94” 

W 74° 55’ 58.54” 

827 ft Ground Elevation 

231 ft Above Ground Level 

FAA Requirements 
• Exceeds 77.9(a) and filing notice of 

construction is required.  

• FAA standard recommendation is to 

require marking or lighting of catenary 

exceeding 200 ft.  
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Catenary Location 

> 200 ft AGL 

77.9(b) Notice Slope 

Offset Procedure 

Notice Area 

Navigational Aid 

Straight In Procedure 

Notice Area 

(N53) 

(1N7) 
(13N) 

(12N) 



Case Study 2 (Catenary > +200 ft AGL) 

Approach 

• Leverage PLS-CADD drawings to 

avoid marking and/or lighting 

requirements. 

• Develop graphics to accurately 

depict actual environment. 

• Utilize LiDAR data to enhance 

vegetation in area under 

catenaries exceeding 200 ft AGL 

and marking should not apply. 

• Demonstrate it is impractical for 

aircraft to operate in specific 

topographic features i.e. narrow 

ravines. 
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Case Study 2 (Catenary > +200 ft AGL) 

Initial FAA Outcome 
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Marking & Lighting Study Outcome 
 

 



Conclusion 

• Know your limits 

– FAA Notice Criteria 

– FAA Obstruction Standards 

• Improve FAA compliance efficiency 

– PLS-CADD reports and images 

– Airspace Analysis 

– Airspace Export to Excel 

• Design Transmission Line structures to minimize FAA 

notice as well as marking/lighting requirements. 
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Contact Information 

PLS-CADD 

Questions 

® 

FAC 008/009 

Drafting 

FAC 003 

NERC Ratings 

Structural Analysis 

PLS-POLE Joint Use 

Advanced Sag & Tension 
LiDAR Modeling 

Line Ratings 
TOWER 

Pole Analysis 

Vegetation Management 

Materials Management 

Line 

Optimization 

1000+ Users in 100+ Countries  Storm Hardening 

Project Estimating 

ASCE 

CENELEC 

NESC 

IEEE 

IEC 

CSA 

Distribution 

Transmission 
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