
Precision Approach Path 

Indicator (PAPI)Lights 

N98, Runway 09

Sources

• FAA AC 150/5345-28 H

• FAA AC 150/5340-30 

• Airmen’s Information Manual

• Wikipedia

https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5220-16
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Presentation Intent

This survey presentation is intended to introduce the Boyne City Airport

Advisory Board to fundamental Precision Approach Path Indicator (PAPI)

principals, requirements and issues affecting further decisions towards

acquiring and installing PAPI lights at the approach end of runway 27.



Definition 

Precision Approach Path Indicator (PAPI)

PAPI is visual aid for pilots to determine their aircraft’s position relative to the 

correct glidepath for the runway. Typically located on the left-hand side of 

the approach end of the runway, PAPI [is]visible from about 5 miles during the 

day and up to 20 miles at night. The visual glide path of the PAPI typically 

provides safe obstruction clearance within plus or minus 10 degrees of the 

extended runway centerline and to 3.4 NM from the runway threshold. 

Sources: 

Airman Information Manual

https://www.atgairports.com/lighting-solutions/papi-lights

https://www.atgairports.com/lighting-solutions/papi-lights


Why Acquire PAPI?

• Safety
• Provides visual approach slope guidance assisting flying a stabilized approach

• Has an effective visual range of approximately 5 miles during the day and up to 20 

miles at night

• Assists in maintaining a safe distance above hazardous objects. 

• This is especially true where sources of visual reference information are lacking 

or deceptive: i.e., hilltops, valleys and terrain grades 

• The visual aiming point reduces the probability of undershoots or overshoots

• Services
• Additional services (safety, fuel, courtesy car etc. attract more air traffic

• Revenue Generation
• Additional air traffic generates airport AND city revenue



Background

• Currently the approach end of runway 07 has 
an operable two box (L881-four light) PAPI 
system

• In 1998 a PAPI system was installed at the 
approach end of runway 27.  Shortly after 
installation the PAPI lights were removed 
because of insufficient approach zone 
obstruction clearance.  



Final Approach Glide Slope Guidance
 The visual of the PAPI typically provides glide path safe obstruction 

clearance within plus or minus 10 degrees of the extended runway centerline and to 4 SM from 
the runway threshold.

 The standard visual glideslope for PAPI is 3°.  For non-jet runways, the glideslope 
may be increased to 4° to provide obstacle clearance.
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Types of PAPI

L-880 system consists of 4 light units

L-881 (Boyne City) system consists of 2 light units 



PAPI 

Components



Site Requirements

 Should be located at the approach end of the runway on the left side. 

 Innermost light unit located 50 ft. (15 m) from the left runway edge

Rwy 09 PAPI 

Location

Displaced 

Landing Threshold

Ideal Rwy 27 PAPI 

Location



Site Requirements (cont.)

 Should be located at the approach end of the runway on the left side.

 Siting PAPI on a Runway Without an ILS Glide Path the position and aiming 
for the PAPI must be aligned to produce the required threshold crossing 
height and obstacle clearance for the runway approach path per the 
following: 

 The distance of the PAPI units from the runway threshold can be calculated 
from the equation: D1(calculated distance of the PAPI unit from the runway 
threshold) = TCH × cotangent (angle of lowest on-course signal)

 N98 (ideal) TCH = 40 feet



Site Requirements (cont.)

 The distance of the PAPI units from the runway threshold can be calculated 

from the equation: D1(calculated distance of the PAPI unit from the runway 

threshold) = TCH × cotangent (angle of lowest on-course signal)

 The cotangent of an angle is the length of the adjacent side divided by the 

length of the side opposite the angle.

cot(θ) = adjacent / opposite

 N98 Adjacent = 9500, Opposite = 1077 



PAPI Siting Relative to Approach Path 

Obstructions

 “The distance of the PAPI units from the runway threshold can be 

calculated…”

 Formula: TCH × Cotangent

 TCH = 40

 Cotangent = 8.82 (adjacent - 9500 / opposite -1077)

 Calculations: 40 x 8.82 = 352.8

 PAPI may be installed 353 on the left (south) side of the approach end of 

runway 27 and 353 feet from the runway threshold

 Disclaimer – Calculation yields a 6.28 degree glide slope.  DOES NOT 

comply with MDOT 20:1 glide slope obstruction clearance criteria



Siting Options

 PAPI glide slope to 4°

 will not ensure adequate obstacle clearance (6.28 ° required)

 Displace PAPI landing threshold with MDOT compliant glide slope (3.2 °)

 1077 x 20 = 21,540 feet (20:1 compliant GS)

-9500’ obstruction from threshold = 12,040’ displacement required

 Displace PAPI landing threshold with 4° glide slope 

 15420’ (run at 4° with rise of 1077) 

-9500’   (distance of obstacle from threshold)

= 5920’ displacement required



One Manufacturer’s Price (L-881 two box unit) 

Bottom Line

$8228.68
x   2
$16,457.36

Vendor quote good through April 8, 
2020. 

Price reflects cost of one box, L-881 
system requires two boxes.  

Does not include engineering siting and 
installation costs



Other Costs

 Engineering Support         ~ $ 15,000 (Prein & Newhof, Traverse City, MI)

 Installation                          ~ $ 30,000 (J. Ranck Electric, Inc., Mt. Pleasant, MI)



Total Costs 

 Hardware 16,500

 Engineering Support 15,000

 Installation 30,000

 Rough Order of Magnitude Total Cost   $ 61,500



Summary and Recommendation

 It appears the decision to remove the PAPI lights at the approach end of 

runway 27 was well founded.  Regardless of the bottom line costs, 

consideration of reinstalling the PAPI lights should be data driven.  Terrain 

height east of the runway 27 threshold substantially penetrates the 

Obstacle Clearance Surface (OCS).  Efforts to mitigate the obstacle issue 

cannot reasonably be affected.  A steeper glide slope of well over the 

maximum should not be adopted for safety and compliance reasons.  

Displacing the landing threshold is not feasible.  Total required 

displacement exceeds the existing runway length.

 Runway 27 is equipped with operable Runway End Identifier Lights (REIL).  

Boyne City Airport Management should insist on the continued use of the 

REILs and not attempt to replace the PAPIs. 


