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GoToMeeting Basics

Please mute your 
microphone to limit 

feedback noise when 
not talking.

Clicking on the person icon 
will list all attendees in the 

meeting.



Zoom Online Meeting Basics

You can chat with the 
participants in the 

meeting by clicking 
Chat.

You can chat with “Everyone” 
or you can select a person to 

send a private chat to.



Tom Werner C.M.
Executive Director 

Duluth Airport Authority
twerner@duluthairport.com

Kaci Nowicki
Project Manager/Sr. Aviation Planner

SEH
knowicki@sehinc.com

Introductions



• Taxiway Design Standards and User Needs - Review
• Refined Taxiway Alternatives – Taxiway C, F and D
• Apron layouts and aircraft parking
• Taxiway A layout and reconstruction phasing

Meeting Goals: 
• Gather stakeholder feedback on: 

• Refined taxiway layout alternatives
• Apron layout alternatives
• Taxiway A layout and phasing

Meeting Agenda



Taxiway Design Considerations



TDG requirements by aircraft type

Civilian Aircraft Requirements UFC / 
Military Aircraft

TDG 2
CRJ-700

TDG 3
A-319

TDG 4
MD-90

TDG 5
A-330

Class A
UC-35

Class B
F-16

Class B
C-5

Pavement Width 35’ 50’ 50’ 75’ 50’ 75’ 75’

Paved Taxiway Shoulder
Required No Recommended Yes Yes N/A1 Yes1 Yes2

Paved Taxiway Shoulder 
Width 15’ 20’ 20’ 30’ - 1 10’ 1 25’ 2

Total pavement width 65’ 90’ 90’ 135’ 50’ 95’ 125’

Notes: 
1Air Force taxiways devoted exclusively for fighter and trainer aircraft 
2Army and Air Force airfields 
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Runway 3/21 Taxiway Network 
Alternatives
Design Alternatives



• Large aircraft (UFC Class B, large) need taxi route to the 
Guard Ramp (via Foxtrot)

• 75’ wide with 25’ shoulders

• Must provide access for the 148th to utilize the ultimate 
Runway 3/21 length of 8,000’ (UFC Class B, fighter jet)

• 75’ wide with 10’ shoulders

• Civilian critical aircraft (A-320) outside the large aircraft 
taxiway route

• 50’ wide with 20’ shoulders

Runway 3/21 Taxiway Network Design 
Considerations
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• Runway 27 glideslope and PAPI are in the potential future 
Taxiway C areas

• When a PAPI is installed on a runway with an ILS, the 
TCH for the PAPI should match that of the ILS

• Must be located outside of protected runway surfaces

• Current non-standard conditions
• Runway 27 Glideslope TCH – 80’
• Runway 27 PAPI TCH – 91’
• Non standard conditions mitigated through higher ILS 

minimums. (3/4 mile visibility instead of typical ½ mile)

Runway 27 Glideslope and PAPI Location



Taxiway C Alternative 1 (Current ALP)

Civilian Critical Aircraft Design Standards (Current ALP)
• Taxiway C - 50' wide with 20' shoulders
• Taxiway D extended to Runway 3 - 50' wide with 20' shoulders
• Meets Runway to Taxiway C/L separation (400' minimum)
• Taxiway B Extension - 50' wide with 20' shoulders
• Taxiway F - 75' wide with 25' wide shoulders
• Tower ramp potential pavement expansion feasible
• Standard 60' TCH for RWY 27 Glideslope and PAPI



Glideslope and PAPI Location

• FAA funded glideslope siting 
study in 2017

• FAA had positive findings for a  
location that provided a 60’ TCH 
for Runway 27.  This location 
was feasible following the 
realignment of Taxiway C (ADG 
III, per current ALP)

• Additional study required for 
alternative locations or new 
taxiway layout. 



Taxiway C Alternative 2

Large Aircraft Taxi Route
• Taxiway C South of A - 50' wide / 20' shoulders
• Taxiway C North of A - 75' wide / 25' shoulders providing access to the 148th's Ramp
• Taxiway D extended to Runway 3 (75' wide / 10' shoulders)
• Meets RWY to TWY C/L separation (400' minimum)
• Tower ramp potential pavement expansion
• Non-standard Threshold Crossing Height (TCH) - 77.54‘ TCH for PAPI / 74.04' TCH for GS, 

may require additional study by the FAA. 



Taxiway C Alternative 3  

Large Aircraft Taxi Route (90° Connector)
• Taxiway C South of A - 50' wide / 20' shoulders
• Taxiway C North of A - 75' wide / 25' shoulders providing access to the 148th's Ramp
• 90 Degree Connector to Runway 9/27 allows for standard TCH for RWY 27 Glideslope and 

PAPI.  PAPI and glideslope can also be coincident. 
• Taxiway D extended to Runway 3 (75' wide / 10‘ shoulders)
• Meets RWY to TWY C/L separation (400' minimum)
• Tower ramp potential pavement expansion



Taxiway D Alternative

Full Length Taxiway D
• West side Taxiway C and B – Serves civilian critical aircraft -

50' wide / 20' shoulders
• East side becomes full length Taxiway D. 

• South of 9/27 – 75’ wide / 10’ shoulders (F-16s)
• North of 9/27 – 75 wide / 20’ shoulders (Large aircraft)

• Allows for standard TCH for RWY 27 Glideslope and PAPI.  
Would require additional FAA study.  PAPI and glideslope can 
also be coincident. 



Design Considerations

Taxiway C
• Glide slope study if Taxiway C 

is designed as a full parallel 
taxiway for ADG V aircraft

• Apron layout alternatives will 
tie into how the Tower Ramp 
connects to Taxiway C and 
Taxiway A

Taxiway D 
• Future glideslope signal 

analysis if selected as a 
preferred alternative

• Glideslope siting can provide 
standard TCH, but modeling 
needed of a taxiway in a new 
location. 

• Known grading challenges on 
Taxiway F
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Taxiway C Connectors – Large Aircraft Taxi Route
Alternative A
• Large aircraft would cross Runway 3/21 at the existing end of Runway 21 (Taxiway C4).  Route 

designed to Class B, large aircraft standards (75’ with 25’ shoulders)
• Taxiway C, north of C4, would accommodate the civilian critical aircraft (50' wide with 20' shoulders)
• Taxiway F, north of the F1, would accommodate Class B, Fighter Standards (75' wide with 10' 

shoulders)
• Taxiway C3 would be use as a runway exit for GA aircraft and some commercial traffic



Taxiway C Connectors – Large Aircraft Taxi Route
Alternative B
• Large aircraft (Class B, large) would cross Runway 3/21 at Taxiway C3/ F1. While it minimizes large 

aircraft pavement, these taxiway are located in the middle 1/3 of an 8,000' and considered a "high 
energy" area by the FAA.  Connectors should be located outside of this area where feasible.

• Taxiway C, north of C3 would accommodate the civilian critical aircraft (50' wide with 20' shoulders)
• Taxiway F, north of Taxiway J, would accommodate the F-16 UFC Standards (75' wide with 10' 

shoulders)



Taxiway C Connectors – Large Aircraft Taxi Route
Alternative C
• Large aircraft (UFC Class B, large) would cross Runway 3/21 at the end of the 8,000' runway (Taxiway C6)

• Entire Taxiway C, would accommodate the large aircraft (75' wide Taxiway and 25' shoulders) 
• Mid-runway connectors on Taxiway C would be designed for the civilian critical aircraft (50' wide and 20' 

shoulders)
• Taxiway F from F3 to the Guard Ramp would accommodate Class B, Large Aircraft (75' wide and 25' 

shoulders)
• Taxiway F1 and Taxiway F2 would accommodate the F-16 UFC standards (75' wide and 10' shoulders)
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Aircraft Parking Areas



• Runway Visibility Zone (RVZ)
• Standard is to not allow for aircraft parking in the RVZ

• Modification of Standards for existing conditions
• A 24-hour tower helps justify stationary items in the 

RVZ (parked aircraft, buildings, etc.)

Tower Ramp



Tower Ramp



Tower Ramp



Tower Ramp



South Tower Ramp



Monaco Ramp
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Midfield Ramp



Midfield Ramp
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Terminal Ramp



Taxiway A Network Alternatives



Taxiway A Design Considerations

• Final alignment of Taxiway A and its connectors will be finalized with a 
preferred alternative, connector design would remain the same

• Taxiway C connector would meet design considerations for the Runway 
3/21 Taxiway Network



• Large Aircraft Taxi Route
• Taxiway A1, A3 and A5 
• 75’ wide taxiway with 25’ shoulders

• Taxiway A2 could be considered for UFC fighter jet 
standards as it could  be an F-16 exit.  (75’ wide, 10’ 
shoulders)

Taxiway A Alternatives



Taxiway A – Alternative 2A
75’ Wide with 25’ Shoulders



Taxiway A – Alternative 2B
75’ Wide with 25’ Shoulders

Majority of TAC Group favored this alternative in TAC Meeting #3



Taxiway A Preliminary Phasing
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• Further detailed planning of selected preferred 
alternatives

• Additional refinement of apron layouts and aircraft parking 
needs based on feedback

• Preferred apron layout alternatives will be combined and 
further studied for potential development and re-
development areas

Next Steps



Questions and Discussion



Thank You!


