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ES-1 

Executive Summary 
This report is an insert to the Airport Master Plan for the Duluth International Airport dated 2021 and is intended to 
provide insight into the building assessment conditions and projected maintenance and rehabilitation needs at the 
Duluth International Airport (DLH).     

The building conditions were assessed visual inspection procedures through several site visits during the summer of 
2019.  Each report highlights critical information for the building, including age, size, tenant, use, construction type, 
and general condition.  Each component of the building was assessed in detail, with deficiencies noted in each report.  
Photos of the structure are included for reference. 

How the data and results contained in this report should be used 
It is assumed the needs and priorities of the DAA will change over time.  It is essential for staff to review this report, 
along with developments in priority and building condition on an annual basis to select the appropriate project for 
repair or maintenance each year.  The report should be updated periodically to update priorities, reallocate projects 
for future years, and update estimates as materials and labor costs increase over time. 

Prioritization Methodology 
The prioritization of projects is linked to the overall Capital Improvement Plan (CIP).  During 2022 and 2023 various 
building projects are named specifically in the CIP due to their poor condition, critical nature, or high usage of the 
building.   

Starting in 2024, the CIP plans for a set amount of $100,000 of funds annually to go towards DAA-owned building 
maintenance to account for the need to repair and maintain the airport’s buildings.  Costs are increased in 2030 and 
2035 to $125,000 and $150,000 respectively to account for the aging condition of the Terminal facility.   
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Photo 5 Oil canning in standing seam metal roof system 

 

Photo 6 Damage at standing seam metal roof at roof drainage channel 
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FACILITY CONDITION ASSESSMENT 
 
 
 
INTRODUCTION  
Building Number:  103 
Building Name: Lake Superior College 
(LSC) 
Ownership:  DAA 
 

Age:  Mid to late 1950’s 
Size:  39,900 Sq. Ft. (ground floor) 
Tenant/ Owner Type:  Public 
Use:  Training / Classroom  

Construction Type:  Masonry / Metal Panel 
General Condition:  3 
 
 
BUILDING 
Structural Systems 
No structural deficiencies were observed with the building.  There are cracks in the hangar floor at the 
midpoint of slab joints, likely a result of the control joints being placed too far apart and a natural crack 
formed at the high stress locations.  This is not a structural issue; it is noted as unsightly from an aesthetic 
perspective. 
 
Building Shell 
The exterior walls of the original building consisted of load bearing concrete masonry units (CMU) and pre-
finished metal wall panel construction.  The masonry that was exposed and visually observed appeared to 
be in fair condition with no signs of structural deterioration.  The pre-finished metal wall panels appeared to 
be in relatively good condition, with minimal locations of punctured or damaged wall panels.  It is 
recommended that any punctured or damaged wall panels be patched or repaired in the coming year to 
prevent water infiltration and further deterioration of the building.  The overhang from the roof had peeling 
paint at numerous locations along the soffit and should be cleaned and re-painted.  The wood framing / 
paneling infills at existing openings along the service garage area were not properly flashed and sealed 
weather tight at the head, jambs, and sill.  Sealant was either not present or showed signs of hardening 
and cracking and in need of replacement.  It is recommended that the infilled openings be properly flashed 
and sealed in the coming year to prevent water infiltration.  Ongoing maintenance will be required to paint 
the existing wood paneling at these infilled locations to prevent further deterioration of the building. 
 
Exterior windows consist of aluminum framed units with insulated glazing throughout.  These units 
appeared to be in good overall condition. 
 
Exterior pedestrian doors consist of a combination of pre-finished aluminum entrance framing systems and 
painted steel frames and doors, of which both systems appear in good condition.  It is recommended that 
exterior painted steel doors and frames be cleaned and painted in the near future as maintenance.  There 
were a couple of assumed original wood doors and frames at the service garage area and appeared in fair 
condition.  These doors are showing some signs of wear and deterioration beginning to form.  It is 
recommended that these doors get replaced with hollow metal door and frame units in the near future. 
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The interior floor system consisted of cast-in-place concrete on grade throughout.  It was noted that there 
is an existing in-floor heat system located in the hangar floor slab area.  Cracks were noticeable in the 
hangar floor slab, particularly located near midpoints between existing slab floor joints, but did not appear 
to be structural in nature as noted in ‘Structural Systems’ above.  There did not appear to be any signs of 
deterioration or settlement of the floor slab. 
 
Roofing 
The roofing structure consists of steel joists/framing with steel deck.  Direct roof access was not available 
at the time of the site assessment, however the roof was visually observed from the grade around the 
building.  Roofing systems appeared to consist of an ethylene propylene diene terpolymer (EPDM) single-
ply membrane, most likely fully adhered to a minimal layer of rigid board roof insulation substrate 
mechanically fastened directly over the existing metal roof deck. The areas of the roof that were visually 
observed appeared to be in good condition with no significant deterioration.  Based on comments from 
DAA, this roof has had no significant leaking issues.  It was mentioned that there is ongoing challenges 
with ice and snow on lower portions of the roof during winter months.  Snow drifts and ice dams build up 
and if not removed, damages roof edges, drops on sidewalks, and occasionally damages wall panels or 
breaks windows.  Snow guards have been secured at roof edges and placed directly over pedestrian traffic 
areas, but these have also been damaged from snow/ ice buildup and have been unsuccessful at keeping 
snow drifts and ice from falling off the roof.  It is recommended to install multiple rows of an appropriate 
snowguard system specifically made for a low sloped membrane roof assembly.  The snowguard system 
should be installed further up on the roof to help prevent additional damage and maintenance issues.  This 
type of system should be installed with a target patch flashing and compressible sealant to create a water 
tight fitting.  Roof drainage is achieved through sheet drainage off eaves of roof overhangs.  There are no 
gutters or downspouts in place.  The service garage area has a flat roof, along with a gutter and downspout 
system.  This type of roof also creates ongoing maintenance with removal of ice and snow drift buildup from 
roof. 
 
MECHANICAL 
Building HVAC 
The building is heated by two Weil-McLain low pressure steam boilers.  The boilers are relatively new with 
replacement around 2008.  Heating is done via direct use of steam and through hot water from a steam-to-
water converter and pumps.  In the hanger areas, steam unit heaters and steam heat in the floor slabs 
condition the space.  In the classroom and office areas, hot water perimeter fin-tube and hot water coils in 
the air handling unit heat the spaces.  Systems and equipment appear to be in fair condition.  As with all 
steam based systems, there is significant ongoing maintenance required to keep the systems functional. 
 
Cooling is provided to the offices and classrooms by an air cooled condensing unit and an indoor air handler.  
The condensing unit is an Aaon that was installed in 2015 and the air handler a Daikin installed at the same 
time.  The air handler is a single zone unit which results in real difficulty in achieving occupant comfort in 
different spaces. 
 
HVAC Controls 
The controls for the air handler and local heaters are stand-alone programmable thermostats. A Direct 
Digital Control (DDC) system could provide for system scheduling and alarms, which would offer an 
opportunity for enhanced energy savings and alert staff with any issues before potential for damage. 
 
Plumbing 
The plumbing piping is insulated and appears to be in good condition.  Cold water is routed to a high 
efficiency, condensing, gas fired water heater.  An inline circulating pump ensures adequate hot water at 
all fixtures within 30 seconds. 
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Plumbing fixtures are vitreous china lavatories, toilets (floor mounted) and urinals.  There are stainless 
drinking fountains and stainless steel drop in sinks.  Flush valves are automatic and faucets are manual.  
The plumbing supplies under the lavatory have ADA insulating wrap, but the hot water is missing an ASSE 
1070 hot water mixing valve which is a new code item for public lavatories. The plumbing fixtures appear 
to be newer and in good condition.   
 
Fire Protection 
The building is fully sprinkled with wet pipe systems.   
 
ELECTRICAL 
Power Distribution 
This building is supplied by two electrical services. One is fed from a bank of three pole mounted 
transformers by the street, and the other is fed by another bank of three pole mounted transformers by the 
street, but further to the east. One feeds a pole that supplies a pad mounted meter cabinet that was installed 
in 2015. Conduits run above grade from this cabinet and through the wall into a switchboard inside the 
building. The other service drop spans from the pole mounted transformers to a mast through the building 
roof.  
 
Both services are located in an electrical room on the east side of the building. One service is 800 amps, 
480/277 volts, 3 phase, 4 wire. This service was installed around 2003.  The other is 1600 amps, 208/120 
volts, 3 phase, 4 wire. This service apparently was installed in 2015.   
 
The electrical services are oversized for the building load. There is a large amount of obsolete 400 HZ test 
equipment and associated electrical distribution equipment in the building. This equipment could be 
removed and salvaged. It appears to be fed from the 480 volt service via 4 switches ((3)-400 and (1) 100 
amp) that are turned off.  
 
The switchboards look to be in good condition. They have an expected life of 25 years, which means the 
480 volt services has 9 years of life left, and the 208 volt service has 21 years of life remaining.  
 
There are subpanels in the office area that are fed from the 208 volt service, and these are in good condition. 
The subpanels in the garage are fed from the 480 volt service and are in fair condition.  
 
Interior Lighting 
There is High-Bay, LED lighting in the garage. Other areas have T-8 fluorescent lighting. The lighting 
appears to be in good condition. 
 
Fire Alarm System 
The fire alarm system looks to be in good condition. When the system is not supported or replacement 
parts are no longer available the system should be replaced. 
 
RECOMMENDATIONS 
• Patch and repair any punctured or damaged exterior metal wall panels, estimated $6,500. 
• Clean and re-paint roof overhang at locations along soffit, estimated $1,500. 
• Seal around perimeter of wood panel infilled openings, estimated $450. 
• Clean and paint exterior steel doors and frames, estimated $2,000. 
• Replace wood doors and frames at the service garage, estimated $1,500. 
• Install multiple rows of appropriate snowguards for membrane roof assembly, low sloped roof, 

estimated $4,500. 
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• Consider replacement of steam-based heating system – this could be a very expensive change, 

exceeding $200,000 but could have significant labor and energy savings over time 
• Addition of a DDC for HVAC scheduling and alarms estimated costs of $10,000 
• Addition of an ASSE 1070 hot water mixing value for the hot water supplies estimated at $3,000 
• Removal and salvage of obsolete 400 HZ test equipment and associated electrical distribution 

equipment 
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Photo 1 LSC Exterior Building 

 

Photo 2 Peeling Paint at Soffit 
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Photo 3 Wood framing / paneling infilled openings 

 

Photo 4 Cracks in hangar floor slab 
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Photo 5 Wood door and frame at Service Garage 

 

Photo 6 Peeling Paint at underside of roof deck in Service Garage 
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FACILITY CONDITION ASSESSMENT 
 
 
 
INTRODUCTION  
Building Number:  104 
Building Name:  Hangar 104 
(Bays 7/8,9/10,11/12,13/14) 
Ownership:  DAA / Monaco 

Age:  Mid 1950’s, 1960’s 
Size:  37,992 Sq. Ft. (total) 
Tenant/ Owner Type:  Public 
Use:  Aircraft Hangar

Construction Type:  Pre-engineered Metal Building 
General Condition:   1 (Electrical System) 
        2 (Building) 
 
 
BUILDING 
Structural Systems 
No structural deficiencies were observed with the building.  Some joint cracking in the concrete masonry 
units (CMU) base wall along the east end, but not considered a structural concern at the time of the 
inspection. 
 
Building Shell 
The exterior walls of the original building are constructed of a pre-engineered metal building frame with 
steel wall girts and a painted metal building wall panel exterior cladding with a painted CMU base.  The 
painted metal exterior wall panels appeared to be in fair condition overall, but had a few locations with 
damaged panels around the hangar.  The exposed steel framing inside of hangers had visible surface rust.  
It is recommended that any damaged wall panel locations be repaired or replaced and painted metal on 
exterior of building should be thoroughly cleaned and re-painted to prevent further deterioration of the 
metals. 
 
The interior finish on the walls consisted of a painted metal wall liner panel and appeared in fair condition.  
It is recommended that the painted metal liner panel and the steel roof framing should be thoroughly cleaned 
and re-painted to prevent further deterioration of the metals. 
 
The interior floor system consisted of cast-in-place concrete on grade.  There did not appear to be any 
signs of significant cracks, deterioration or settlement of the floor slab. 
 
The existing overhead hangar doors consisted of a pre-engineered metal frame with steel wall girts and a 
painted metal wall panel cladding that matched the building exterior.  The painted metal wall panel cladding 
appeared to be in fair condition overall, but had multiple locations with damage more apparent nearest to 
ground level.  Based on comments received from the DAA, the North side hangar doors were abandoned 
and currently do not operate.  Parts have been removed from the North side hangar doors and installed on 
South hangar doors in order for these to remain operational.  The existing hydraulic system that operates 
these doors commonly freezes during winter months due to the abandoned heat system in hangars, and 
use of a blow torch to thaw system is required.  It was noted as being common for these hangar doors to 
break down.  It would be recommended to remove and service existing hangar doors or replace doors if it 
is determined that the doors cannot be refurbished. 
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Replacement costs for these hydraulic controlled tilt-up hangar doors would be estimated at around $20 
per square foot of door area (3,000 SF x $20 = $60,000).  Add an additional 10% on for contingency and 
10% for soft costs, for a total around $72,000 (each).  Other options such as bi-fold and bottom rolling are 
available, and we can provide further detail upon request. 
 
Roofing 
Direct roof access was not available at the time of the site visit, however the roof was partially visually 
observed from the exterior grade level.  Roofing systems appeared to consist of a metal roof panel secured 
to metal purlins.  It is assumed there is a minimal amount of roof insulation setting on roof deck.  Based on 
comments received from the DAA, this roof was replaced in 2014 and has had no reported roof leaks.  
Surface rust was present on steel roof framing structure inside building and should be cleaned and touch-
up painted to prevent further deterioration of metals. Roof drainage is achieved by sheet drainage off eaves 
of building, with no gutters or downspouts present. 
 
MECHANICAL 
Building HVAC 
No active mechanical systems.  Abandoned heating system to remain.  
 
ELECTRICAL 
Power Distribution 
In a fenced area west of Hangar 104 is 13.8 KV switchgear, a bank of 13.8 KV transformers sitting on a 
slab on grade, and an 8-bay 480/277 volt, 3 phase, 4 wire volt pad mounted substation. This gear feeds 
several hangers via meter sockets mounted on the outside wall. This service equipment is very old and 
should be replaced by a pad mounted transformer and perhaps an exterior weatherproof switchboard.  
 
The electrical service equipment in the hangers that are fed from this service is also very old, over 50 years 
old. The entire electrical distribution system for these hangers should be replaced. The total cost for 
replacement of the entire electrical distribution system would be on the order of $150,000 

Interior Lighting 
Interior lighting consists of HID high bay lighting. This is old and should be replaced by energy efficient LED 
lighting. The cost to replace the lighting is estimated to be $38,000. 

Exterior Lighting 
Exterior lighting is HID. This should be replaced by energy efficient LED lighting. The cost to replace the 
exterior lighting is approximately $10,000. 
 
RECOMMENDATIONS 
• Clean and re-paint exterior metal wall/ door panel cladding, CMU base, and exposed metals on building, 

estimated $92,500. 
• Clean and re-paint interior metal wall liner panel, estimated $134,500. 
• Clean surface rust present on interior steel roof framing structure and touch-up paint, estimated 

$10,250. 
• Service existing hangar doors and hydraulic operator. 
• Replacement of power distribution system, electrical service equipment, and interior and exterior 

lighting 
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Photo 1 104-Hangar Exterior Building 

 

Photo 2 Peeling Paint at Interior Metal Liner Panel 
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Photo 3 Damage at North Side Hangar Door / Peeling Paint at Interior Metal Liner 
Panel 

 

Photo 4 Hydraulic System That Operates Hangar Doors 
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FACILITY CONDITION ASSESSMENT 
 
 
 
INTRODUCTION  
Building Number:  105-108 
Building Name:  Hangars 105-108 
Ownership:  DAA (105-Cirrus, 106-
Monaco, 107-John Hall) 
PKGG (108-Land lease) 

Age:  Mid 1950’s, 1960’s 
Size:  5,100 Sq. Ft. (each) 
Tenant/ Owner Type:  Public 
Use:  Aircraft Hangar

Construction Type:  Pre-engineered Metal Building 
General Condition:   1 (Electrical System) 

2 (Building) 
 
 
BUILDING 
Structural Systems 
Some surface rusting on steel members was present, but no significant section loss was apparent.  One 
crack in floor slab was noted.  No significant structural deficiencies were observed with any of these 
buildings. 
 
Building Shell 
The exterior walls of the original building are constructed of a pre-engineered metal building frame with 
steel wall girts and a painted metal building wall panel exterior cladding.  This is a cold storage hangar, with 
no vapor barrier or insulation in the walls.  The painted metal exterior wall panels appeared to be in fair 
condition overall, but had multiple locations with damaged panels around each hangar.  The damaged 
panels vary in severity, but were more apparent nearest to the ground level.  The exposed steel framing 
inside of hangers had presence of surface rust.  It is recommended that any damaged wall panel locations 
be repaired or replaced and metal wall panels on exterior of building should be cleaned and re-painted to 
prevent further deterioration. 
 
Exterior pedestrian doors are painted wood frames and doors, and are in poor condition.  The doors are 
showing signs of wear and deterioration.  It is recommended that exterior wood doors and frames be 
removed and replaced with painted hollow metal units in the near future. 
 
The existing sliding hangar doors consisted of a pre-engineered metal frame with steel wall girts and a 
painted metal wall panel cladding that matches the building exterior.  The painted metal wall panel cladding 
appeared to be in fair condition overall, but had multiple locations with damage more apparent nearest 
ground level.  Based on comments received from the DAA, the north side hangar doors were abandoned 
and currently do not operate.  Likely cause could be binding of the operable hangar doors with the top and 
bottom guide rails due to age and corrosion between metals, as well as the rollers not functioning.  It would 
be recommended to remove and service existing hangar doors or replace doors if it is determined that they 
cannot be refurbished and reused. 
 
The interior floor system consisted of cast-in-place concrete on grade.  There did not appear to be any 
signs of significant cracks, deterioration or settlement of the floor slab. 
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Photo 5 Surface Rust on Interior Structural Steel Framing 
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Sustainable buildings, sound infrastructure, safe transportation systems, clean water,  

renewable energy and a balanced environment. Building a Better World for All of Us communicates  

a company-wide commitment to act in the best interests of our clients and the world around us. 

We’re confident in our ability to balance these requirements. 
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