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STATEMENT OF PURPOSE

FEH Associates in conjunction with KCL Engineering has been retained to complete a facility assessment 
of all the Monticello Community School District Facilities. We are to provide consultation regarding 
their useful life span in their current state, their useful life span if they are renovated to meet or exceed 
ADA standards, the most current energy efficiency standards, and the latest technology standards, 
and or the economic necessity/desirability to build a new campus or a combination thereof based 
upon life span expectations. Further, the District seeks guidance on (a) the feasibility of and (b) the 
likely approximate cost of renovating/upgrading some or all of its buildings, in combination with new 
construction of some or all of the buildings and/or creation of a single campus.

The facility assessment and programming team for this project included:
Kevin Eipperle, AIA – Architect
Jim Champion, AIA – Architect
Mark LaCroix, PE – Mechanical Engineer
James Deeds, PE – Electrical Engineer

Site visits were made to each individual school building by the team on August 13, 2012. Fire safety 
reports for each student building were provided by the school district.
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OVERVIEW OF THE FACILITIES

Monticello Community School District is located in Jones County, Iowa. It includes over 1,100 students, 
approximately 90 teachers, 5 administrators and 88 staff members. Facilities include:

Shannon Elementary school, grades P-K-1 constructed in 1961. It is a 25,000 SF, one story building.

Carpenter Elementary school, grades 2 – 4 constructed in 1955. It is a 25,000 SF, one story building.

Monticello Middle school, grades 5 - 8 which is the former high school that was constructed in 1923. 
There is a more recent addition, 1961, housing a large gymnasium, school office and locker rooms. It is 
a 99,000 SF, three story building.

Monticello High school, grades 9 - 12 constructed in 1999 on 70 acres of property owned by the school 
district. It is a 140,000 SF, two story building.

The school district office houses the Superintendent, Comptroller, and District technology director. 

The transportation facility houses the director of Transportation, Grounds and Maintenance as well as 
maintenance equipment and some bus maintenance areas.

OVERVIEW OF THE FACILITIES
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A.  GENERAL COMMENTS

The 1961 building is now more than 50 years old. It was designed at a time before computers were 
invented and before buildings were air conditioned. It is currently receiving some new windows and a 
new playground. It has been maintained well.

B.  ARCHITECTURAL REVIEW

As the Assessment team toured the 1961 building several items of concern were immediately noted. 
This section deals with any items that would be addressed in an update or remodeling project.

Roof: 
A sloped metal roof has been installed on this building at some point.

Windows:
Holes were observed in the North classroom windows.

Some of the windows were being replaced on the South side of the building during our visit. The 
windows being installed were casement windows that open out. This style window is very dangerous 
for elementary schools as they cause an obstruction at head height for small children. This is a 
significant concern, especially on the playground side of the building.

Remaining windows were steel or aluminum and should be replaced.

There are 6’ x 20’ windows with clear glass into the gymnasium. If this is used for any activity where 
glare can cause an accident it should be replaced with translucent panel or non-glare glazing.

Boiler room windows are single pane glass in steel frames. They should be replaced. (Image is top of 
next page)
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A Tyvek type building wrap is installed in the window 
replacement area. Wall air conditioning units are cut 
into the wrap in the wall. Proper termination is required 
to provide a vapor barrier. (Left image)
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Caulking:
At the East paving adjacent to the building, sealant should be provided at the wall to paving joint. Also 
around the gym.

Sealant is needed at the top of masonry at the concrete at the Southeast corner of the gym.

Masonry:
There is damaged brick at the Southeast corner of the gymnasium outside.

There are cracks in the bottom course of the glazed tile in the West wall of the gym.

Doors:
The principal reported that the center mullions on the interior 
corridor fire doors are a hazard for the small children. They 
frequently bump into them. (Left image)

The exterior door and windows on both sides of the gymnasium 
require replacement.

The exterior door to the boiler room needs to be replaced.
The classroom door hardware is required to be self-closing in a fire 
rated wall.

Corridor doors and frames are not fire rated and should be 
replaced.

Corridor glazed windows:
There are large areas of glass from the corridors to the classrooms. 
While this is very nice for day lighting and creating an open 
atmosphere, these are required to be fire rated walls. Either a fire 
sprinkler system needs to be added or these windows need to be 
replaced with rated construction.

Ceilings:
There is minor staining of ceilings indicative of past roof leaks.
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Walls:
There are insulated panels on the exterior wall of the gymnasium with holes in them. They should be 
patched or replaced with a material that will withstand abuse. (Above image)

The basketball backstop mounting anchors penetrate the entire wall system to the exterior. This provides 
no thermal or vapor break.

Floor Coverings:
Carpeting in a couple of the classrooms is worn and requires replacement.
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Restrooms:
The restrooms in the preschool classrooms and the main restrooms are not ADA compliant. (Above 
image)

Miscellaneous Items:
The ground surface on the south side of the building slopes toward the building wall. This is a concern 
because it directs rain water toward the building that will cause damage and settling over time.

There are downspouts that run water along the side of the gymnasium. This is a concern for damage 
and settling reasons.
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The Downspout at the Southeast corner of the gym is smashed and runs water against the wall. It 
requires replacement with a more rigid solution that will with stand abuse and Ice. (Above images)

We understand the playground is being replaced. When that is accomplished it should be fenced for 
control and safety reasons.
The downspout at the boiler room area needs to be replaced
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A dehumidifier was draining into the hand washing sink of the Southwest classroom.  (Above image)
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C.  CODE REVIEW

An exit pad and/or exit way is required outside the lower level 
classrooms exit windows. The sill of these windows is at 30” above 
the floor. An unobstructed step is required to allow student to exit 
safely. (Left image)

The southwest classroom is of a size that requires a second exit door.

There are lots of open cubbies and flammable storage in the 
corridors. This needs to be corrected.

The art paper rolls are mounted on the wall in the exit corridors. 
(Image below)
	
The outdoor underground fuel oil tank requires protective bollards 
around the fill access.



Monticello Schools Facility Assessment Report

17
FEH Associates Inc.

SHANNON ELEMENTARY SCHOOL

There is a significant amount of wired glass in the corridors. The 
International Building code no longer allows wired glass in schools. 
(Left image)

The State Fire Marshal’s Office has cited the Shannon elementary 
school with numerous violations and ordered compliance. The 
inspection was conducted using the 2006 International Fire and 
Building Code.

D.  ADA REVIEW

The opening into the boy’s restroom is only 32” wide.

The Electric Water cooler is only a single unit. Multiple heights are 
required. This is typically accomplished with a double unit.

E.  STRUCTURAL CONDITION REVIEW

Overall the building appears to be structurally sound and with the 
corrections noted above should continue to be for many years. 

F.  MECHANICAL SYSTEMS REVIEW
HVAC

1.  The existing central heating plant consists of a single, 5,460 MBH input, “Kewanee” steam boiler.  
The boiler, condensate receiver, and associated components appear to be original and are in 
average condition.  The heating system is estimated to be 75% to 80% efficient.  ASHRAE tables 
indicate fire tube boilers with an expected service life of around 20 to 25 years. 

2.  Building HVAC controls are pneumatic.  Compress air is by means of a new ¾ HP air compressor.  
Remote setpoints, scheduling, and unoccupied hours are not available with the current control 
system.

3.  Steam and condensate piping is routed thru a perimeter tunnel system to unit ventilators and 
radiant heaters.  The “Herman Nelson” Unit ventilators appear to be original.  It is doubtful that 
code required minimum ventilation is being delivered to the classrooms.

4.  A few classrooms and the office utilize window air conditioning units for cooling.

5.  The gym utilizes a ventilation air handling unit with steam coil.  An exhaust fan provides cross 
ventilation.

6.  The majority of the building is not air conditioned (cooled/dehumidified).
7.  With any significant renovation it is recommended that the existing HVAC components be removed 

and replaced.   New mechanical systems could realize a heating energy savings of approximately 
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20 to 30% compared to the existing heating and ventilation system.
8.  The site appears to be large enough to accommodate a geothermal heat exchanger.

Plumbing
1.  The plumbing system consists of restrooms, a janitor’s receptor, classroom sinks and bubblers, 

kitchen triple bowl sink, and two 100 gallon, atmospheric gas-fired water heaters.   
2.  Many of the plumbing fixtures are original and appear to be in average condition with adequate 

pressures at most flush valves. 
3.  The domestic water heating system is estimated to be 70% to 80% efficient.  The 75 MBH input 

heater was installed in 1991; the 260 MBH input heater was installed in 1995. Circulation pumps are 
greater than 15 years old.

4.  The domestic hot water system is softened.
5.  Piping insulation is original and is in average condition.
6.  Roof drainage is by gutters and downspouts. They appear to be in average condition with no signs 

of blockage.
7.  The 3” water service entrance utilizes a 2” newer water meter, yet it does not include a code 

required backflow preventer.  
8.  The majority of the water mains are galvanized piping, with most of the newer branch piping being 

copper.
9.  Kitchen waste does not appear to connect to a code required grease interceptor.
10. With any significant renovation it is recommended that all galvanized piping be replaced with 

copper piping, a backflow preventer be installed on the water entrance, plumbing fixtures be 
updated with efficient, low water units, a grease interceptor be installed for kitchen waste, and a 
high efficient water heater be installed.

Fire Protection
1.  The building currently does not have a sprinkler system.  With any large renovation it is recommended 

that a fire protection sprinkler system be installed.  First review indicates that a dry system may be 
optimal, due to the fact that mains can be easily routed thru the existing attic space as well as the 
requirement to sprinkler the attic.  

2.  A new water service entrance will be required for installation of fire protection system.

G.  ELECTRICAL SYSTEMS REVIEW

Power
1.	 The existing main electrical distribution panel is a 400 amp Square D QMB switchboard energized 

at 120/208V, 3phase, 4 wire.  It is original to the building, has no spare capacity, is not labeled 
properly, and is not of suitable size should air conditioning be added to the building.

2.	 Exterior metallic conduit south of classroom 124 is not fastened to building properly and is rusting 
where it enters the ground.  New conduit should be installed.
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3.	 Exterior 120V receptacles are not protected by ground fault circuit interrupters (GFCI).  New GFCI 
receptacles with weather proof covers should be installed.

4.	 Receptacles in kitchen need to have GFCI protection.

Lighting
1.	 Emergency lighting  - both interior and exterior - throughout school is not adequate.   Additional 

lighting should be installed in corridors, toilets, outside egress doors, and other public areas. 
2.	 Exterior light fixture on south side of gymnasium has exposed wiring that is not rated for exterior 

applications.  This wiring should be removed and replaced with properly installed circuit conductors.
3.	 Abandoned exterior light fixture position on east side of gymnasium has exposed wiring not properly 

concealed.  This wiring should be removed.
4.	 Additional exterior lighting should be installed for improved safety and security.  
5.	 Exterior light fixtures should be changed to energy efficient HID or LED sources.

6.	 Incandescent light fixtures in janitors rooms and boiler room should be replaced with fluorescent.
7.	 Automatic lighting control devices (occupancy sensors) should be added to all rooms to meet 

energy code requirements.
8.	 Gymnasium light fixtures are metal halide  should be replaced with more energy efficient fluorescent 

or LED fixtures.
9.	 Classrooms are generally utilizing eighteen 2-lamp fixtures. This does not meet current energy codes 

for lighting power density. Fewer, more efficient fixtures should be installed.

Special Systems
1.	 The school’s main telecom equipment is located in a staff toilet.  This is a code violation.  Telecom 

equipment should be located in a dedicated room.
2.	 Exterior PVC conduit for low voltage cabling south of classroom 122 is damaged. 
3.	 Fire alarm initiation and notification devices (pull stations, horns and strobes) do not meet code 

requirements for quantities and locations.  Additional pull stations are needed at exterior doors.  
Additional horn/strobe devices are needed in toilets and classrooms. 

4.	 Addressable fire alarm system will need to be upgraded to a voice notification system to meet 
new code requirements.
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H.  USEFUL LIFE SPAN

The useful life span of a school building is evaluated based upon many factors, building components 
and their performance including: structural shell, thermal barrier, water barrier, HVAC systems, 
plumbing systems, electrical systems, communication systems, built in casework and equipment, 
kitchen equipment, windows, doors & hardware. School buildings receive considerable use & abuse 
for 9 months during the year and then in the summer they are minimally used. Particular to schools is the 
importance of high use equipment & hardware as well as adaptable technology and communication 
systems. All these components have varying life spans.

As pedagogical teaching methods evolve and change the traditional classroom along a double 
loaded corridor may become less effective and even detrimental to learning. The structural shell of a 
building can last for hundreds of years if built on a sound foundation and the enemy to every building, 
water, is kept out. However buildings with rigid layouts created by load bearing masonry walls are less 
adaptable to change. Foundation settlement for this type of building can be very expensive to correct.

For Shannon Elementary school in particular, the engineering systems and infrastructure are 50 years old 
in some cases. Most new HVAC, plumbing & electrical equipment has a 20 year useful life. This means 
the equipment may not be as energy efficient as its newer counterpart. Parts and service will probably 
not be available any longer. They simply wear out from intensive use. The current boiler appears to be 
original and may have 20 years of life but is only about 75% efficient.

The life span of Shannon Elementary school without any renovations or equipment replacement is 
about 20 more years. At that point HVAC and lighting systems should have been replaced. The question 
is how useful is it considering the short comings related to programmatic support.

Operational cost is one way to measure the useful life. When the operational cost outweighs the 
replacement cost the building components need to be replaced. Another way for measuring a schools 
useful life is how it can support the curriculum. As long as it can support it in every way it is useful. When 
the building hinders the delivery of learning it is no longer useful as a school.

Useful life of components without any renovations:

Structural Shell: 50 years, only minor settlement

Thermal Barrier: 0 years, the International Energy Code requires significant insulation values

Water Barrier: 15 years, the building wrap being installed at the window replacement causes much 
concern

HVAC systems: 0 - 10 years, equipment will be at the end of its useful life 
Plumbing systems: 5 - 10 years, some fixtures may be at end of their life, piping may be calcified
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Electrical & lighting systems: 0 years for lighting, 0 years for power

Communication systems: 0 years,Always changing, unclear, flexibility 
is the key
Built in equipment & casework: 10 years if quality hardware is 
maintained

Kitchen Equipment: 25 years unless becomes to inefficient

Windows, Doors & hardware: 40 years

Building configuration: 40 years

Fire protection system: does not exist

I.  FIRE MARSHALL’S REPORT
On the following three pages.
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I.  COST SUMMARY



26
FEH Associates Inc.

Monticello Schools Facility Assessment Report

SHANNON ELEMENTARY SCHOOL



Monticello Schools Facility Assessment Report

27
FEH Associates Inc.

CARPENTER ELEMENTARY SCHOOL

A.  GENERAL COMMENTS

The 1955 building is now nearly 60 years old. It was designed at a time before computers were invented 
and before buildings were air conditioned. It has recently received a new playground. It has been 
maintained well.

B.  ARCHITECTURAL REVIEW

As the Assessment team toured the 1955 building several items of concern were immediately noted. 
This section deals with any items that would be addressed in an update or remodeling project.

Roof: 
This building originally had a “butterfly” style roof. At some point a sloped metal roof and structure 
was added to the building. There have been roof leak issues.

Windows:
There are some single pane glass windows in the boiler room, kitchen and bath rooms that should be 
replaced.

Some of the windows have been replaced on the building. The windows installed were casement 
windows that open out. This style window is very dangerous for elementary schools as they cause an 
obstruction at head height for small children. This is a significant concern, especially on the playground 
side of the building.
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There are 3 clear glass windows into the gymnasium. This can cause glare related accidents and injury. 
These should be tinted or translucent glazing. (Above image)

Caulking:
Sealant is needed at the west side where paving meets the building wall.
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Masonry:
The masonry is in reasonable condition. Interior Masonry appears to be a perforated acoustical 
glazed tile. Periodic tuckpointing is required in some exterior areas. There is at least one location where 
settlement cracking has occurred and previous repair has failed. This will require replacement of broken 
brick and mortar pointing. (Above image)

Doors:
The classroom door hardware is required to be self-closing in a fire rated wall.

Corridor doors and frames are not fire rated and should be replaced. Or the building would need fire 
sprinklers throughout.
The door to the special education classroom does not open properly.

The north & south entry doors have single pane transom lights. These should be double pane.
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Corridor glazed windows:
There are large areas of glass from the corridors to the classrooms. While this is very nice for day lighting 
and creating an open atmosphere, these are required to be fire rated walls. Either a fire sprinkler system 
needs to be added or these windows need to be replaced with rated construction. (Previous page 
top image)

Ceilings:
Ceilings are in good condition. Some locations have what appear to be previously stained tiles. Some 
of the ceilings are higher in the older portion of the building allowing for indirect lighting. (Previous page 
bottom image)

Walls:
Wall air conditioning units are not sealed around causing breach of the thermal and moisture barrier. 
Interior and exterior walls are primarily masonry of different types including, Glazed tile at corridors, 
Brick at exterior wythe, and perforated glazed tile at interior walls. 

Floor Coverings:
The floor covering consist of Vinyl composition tile in corridors, wood floor in the gymnasium, carpet in 
classrooms and ceramic tile in restrooms. Some of the carpet floors are worn and should be considered 
for replacement in the next several years. (Top image)
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Restrooms:
The restrooms are not ADA compliant. Examples include 47” x 30” 
stalls and sinks without blade handles. (Top left image)

Miscellaneous Items:
There is a small sink hole at the front entrance area.

There is a need for air conditioning to provide functional teaching 
spaces.
	
Additional storage is needed in the building.

The tunnels at the perimeter of the building appear to have 
asbestos insulation. This should be removed prior to any access or 
work in the tunnels.

Louvers in the exterior wall have been damaged and should be 
replaced with a solution that can withstand abuse. (Bottom left 
image)
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The north & south entry canopy downspouts both dump directly 
onto the ramps that were added. These have been roofed over 
more recently. (Left image)

There are no vestibule air locks at the north & south entries to the 
play areas.

The striped basketball court in the gymnasium only allows 24” 
from the court to the end walls and the side benches. Insurance 
standards recommend 10’ at end wall from courts and 6’ and 
sides. (Bottom image)
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C.  CODE REVIEW

There is a grade change from the side walk to the building. The 
stair handrails need to be modified to meet code requirements.

The library is open to the corridor and actually houses books in the 
exit way. This is a fire code violation. (Left Image)
 
There are three doors in the north wing that swing into the exit path 
and impede exit width. Alcoves need to be created.

The art paper rolls are mounted on the wall in the exit corridors.

The State Fire Marshal’s Office has cited the Carpenter elementary 
school with numerous violations and ordered compliance. The 
inspection was conducted using the 2006 International Fire and 
Building Code.

D.  ADA REVIEW

The staff restroom sink is not ADA compliant.

Ramps were added at the north & south doors however the door itself blocks the access to the ramp.

Classroom sinks are not ADA compliant. (Next page top image)

Interior and exterior ramp railings are not compliant.

There is no ADA access available at the front entrance, only stairs. (Next page bottom image)

The gymnasium is not accessible from the school, only stairs and lift.

The interior ramp is 27” high in grade change requiring 27 feet of length. It is only 16’ – 4” long

E.  STRUCTURAL CONDITION REVIEW

The building appears to be structurally sound. There are only minor settlement issues at exterior stair 
and paving and at one bring wing wall.
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F.  MECHANICAL SYSTEMS REVIEW

HVAC
1.	 The existing central heating plant consists of a single, 2,207 MBH input, “Burnham” steam boiler.  

The boiler was installed in 1999 with a boiler feed unit; the condensate receiver and associated 
components appear to be original and are in average condition.  The heating system is estimated 
to be 75% to 80% efficient.  ASHRAE tables indicate fire tube boilers with an expected service life of 
around 20 to 25 years. 

2.	 Building HVAC controls are pneumatic.  Compress air is by means of a new 1.5 HP air compressor.  
Remote setpoints, scheduling, and unoccupied hours are not available with the current control 
system.

3.	 Steam and condensate piping is routed thru a perimeter tunnel system to unit ventilators and 
radiant heaters.  The “Nesbitt” Unit ventilators appear to be original.  Several ventilators appear 
to have intakes partially obstructed.  It is doubtful that code required minimum ventilation is being 
delivered to the classrooms.

4.	 A few classrooms utilize window air conditioning units for cooling.  The office utilizes a “Luxaire” 
blower coil for cooling.

5.	 The gym utilizes a ventilation air handling unit with steam coil in combination with wall radiation.  
An exhaust fan and wall dampers provide cross ventilation.  Ceiling mounted circulation fans are 
installed in the gym to assist in mixing air and minimizing stratification.

6.	 A few exterior louvers are significantly damaged and should be replaced with any renovation.
7.	 The majority of the building is not air conditioned (cooled/dehumidified).
8.	 With any significant renovation it is recommended that the existing HVAC components be removed 

and replaced.   New mechanical systems could realize a heating energy savings of approximately 
20 to 30% compared to the existing heating and ventilation system.

9.	 The site appears to be large enough to accommodate a geothermal heat exchanger.

Plumbing
1.	 The plumbing system consists of restrooms, a janitor’s receptor, classroom sinks and bubblers, 

kitchen triple bowl sink, dishwasher, and an 85 gallon, atmospheric gas-fired water heater.   
2.	 Many of the plumbing fixtures are original and appear to be in average condition with adequate 

pressures at most flush valves. 
3.	 The domestic water heating system is estimated to be 70% to 80% efficient.  The 199 MBH input 

heater appears to be older than 15 years. Circulation pumps are less than 5 years.
4.	 The domestic hot water system is softened.
5.	 Piping insulation is original and is in poor condition.
6.	 Roof drainage is by gutters and downspouts. They appear to be in average condition with no signs 

of blockage.
7.	 The 2” water service entrance utilizes a 2” newer water meter, yet it does not include a code 

required backflow preventer.  
8.	 The majority of the water mains are galvanized piping, with most of the newer branch piping being 

copper.
9.	 Kitchen waste does not appear to connect to a code required grease interceptor.
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10.	With any significant renovation it is recommended that all galvanized piping be replaced with 
copper piping, a backflow preventer be installed on the water entrance, plumbing fixtures be 
updated with efficient, low water units, a grease interceptor be installed for kitchen waste, and a 
high efficient water heater be installed.

Fire Protection
1.	 The building currently does not have a sprinkler system.  With any large renovation it is recommended 

that a fire protection sprinkler system be installed.  First review indicates that a dry system may be 
optimal, due to the fact that mains can be easily routed thru the existing attic space as well as the 
requirement to sprinkler the attic.  

2.	 A new water service entrance will be required for installation of fire protection system.

G.  ELECTRICAL SYSTEMS REVIEW

Power
1.  The existing main electrical distribution panel is a 400 amp Frank Adam switchboard energized at 

120/240V, 1phase, 3 wire.  It is original to the building, is obsolete, has no spare capacity, and is not 
of suitable size should air conditioning be added to the building.

2.  The boiler room branch electrical panel is a Frank Adam panel using obsolete fuses. It does not 
have capacity for additional circuits and should be replaced.

3.  The branch panelboard in the janitor’s room is a newer panel, but does not have any spare capacity.
4.  Receptacles in kitchen need to have GFCI protection.
5.  Exterior 120V receptacles are not protected by ground fault circuit interrupters (GFCI). New GFCI 

receptacles with weather proof covers should be installed.

Lighting
1.	 Emergency lighting  - both interior and exterior - throughout school is not adequate.  Additional 

lighting should be installed in corridors, toilets, outside egress doors, and other public areas.
2.	 Additional exterior lighting should be installed for improved safety and security.  
3.	 Exterior light fixtures should be changed to energy efficient HID or LED sources.
4.	 Incandescent light fixtures in janitor room and boiler room should be replaced with fluorescent.
5.	 Automatic lighting control devices (occupancy sensors) should be added to all rooms to meet 

energy code requirements.
6.	 Classrooms are generally utilizing eighteen 2-lamp fixtures. This does not meet current energy codes 

for lighting power density. Fewer, more efficient fixtures should be installed.

Special Systems
1.	 Fire alarm initiation and notification devices (pull stations, horns, strobes) do not meet code 

requirements for quantities and locations. Additional pull stations are needed at exterior doors.  
Additional horn/strobe devices are needed in single toilets and classrooms.

2.	 Abandoned low voltage wiring in classroom 106 (formerly a computer lab) has not been removed.  
3.	 Addressable fire alarm system will need to be upgraded to a voice notification system to meet 

new code requirements.
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H.  USEFUL LIFE SPAN

The useful life span of a school building is evaluated based upon many factors, building components 
and their performance including: structural shell, thermal barrier, water barrier, HVAC systems, 
plumbing systems, electrical systems, communication systems, built in casework and equipment, 
kitchen equipment, windows, doors & hardware. School buildings receive considerable use & 
abuse for 9 months during the year and then in the summer they are minimally used. Particular to 
schools is the importance of high use equipment & hardware as well as adaptable technology and 
communication systems. All these components have varying life spans.

As pedagogical teaching methods evolve and change the traditional classroom along a double 
loaded corridor may become less effective and even detrimental to learning. The structural shell 
of a building can last for hundreds of years if built on a sound foundation and the enemy to every 
building, water, is kept out. However buildings with rigid layouts created by load bearing masonry 
walls are less adaptable to change. Foundation settlement for this type of building can be very 
expensive to correct.

For Carpenter Elementary school in particular, the engineering systems and infrastructure are very 
new compared to the other buildings. Most new HVAC, plumbing & electrical equipment has a 20 - 
25 year useful life. This means the equipment may not be as energy efficient as its newer counterpart. 
Parts and service will probably not be available any longer. They simply wear out from intensive use.

The life span of Carpenter school without any renovations or equipment replacement is about 15 
more years. At that point HVAC and lighting system should have been replaced.

Operational cost is one way to measure the useful life. When the operational cost outweighs the 
replacement cost the building components need to be replaced. Another way for measuring a 
schools useful life is how it can support the curriculum. As long as it can support it in every way it is 
useful. When the building hinders the delivery of learning it is no longer useful as a school.

Useful life of components without any renovations:

Structural Shell: 40 years, only minor settlement

Thermal Barrier: 0 years, the International Energy Code has become much more stringent

Water Barrier: 5 years, this is unclear considering the addition of the sloped roof

HVAC systems: 20 years, Boiler was installed in 1999, some equipment will be at the end of its life, no 
air conditioning

Plumbing systems: 5 years, fixtures may be at end of their life, piping is in poor condition

Electrical & lighting systems: 0 years for lighting, 0 years for power, obsolete
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Communication systems: 0 years, fire alarms not to code, 

Built in equipment & casework: 10 years 
Kitchen Equipment: 0 years

Windows, Doors & hardware: 10 years

Building configuration: 0 years, library media center with egress circulation through it

Fire protection: does not exist

I.  FIRE MARSHALL’S REPORT
On the following three pages.
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J.  COST SUMMARY
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A.  GENERAL COMMENTS

The 1923 building is now 90 years old. It is 25% larger in total area than is required for the current grade 
structure. While the majority of the structure is very stable the older portion of the building and its systems 
require significant upgrades to meet current building and safety codes. The layout of the building 
negatively affects the programs the district is attempting to deliver. As we compare the possibility of 
new construction versus remodeling, the limitations of the existing building will become more evident.

B.  ARCHITECTURAL REVIEW

Roof: 
The roof systems are fully adhered, black EPDM over rigid insulation. There is lots of evidence of 
roof leaks in the past. The membrane systems last about 20 years and need to be budgeted for 
replacement. ( See page 38 for images)

Windows:
The windows are single pane clear glass in non-thermally broken 
clear anodized aluminum frames in the newer part of the building. 
There are also many insulated panels in these frames.  (Left image)

The older portions of the building have aluminum frame windows 
as well as single pane windows in glazed steel frames.

These windows should be replaced with double pane thermal 
windows. Tinted glazing should be utilized on south and west 
exposures to reduce glare and heat gain in the classrooms and 
support spaces. A life cycle cost analysis could be completed to 
determine the payback time period for the replacement.  (See 
page 39 for images)
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Windows:
There are locations where window panes are missing, Glass is 
broken, frames are rusted and glazing putty has broken away.  
(Top and left images)

Caulking: 
Caulking is dried and missing in many locations. There are locations 
where caulking has been used instead of proper masonry 
tuckpointing at cracks and joints in the exterior wall. Window and 
door sealants need to be replaced. (next page top and bottom 
images)



Monticello Schools Facility Assessment Report

49
FEH Associates Inc.

MONTICELLO MIDDLE SCHOOL



50
FEH Associates Inc.

Monticello Schools Facility Assessment Report

MONTICELLO MIDDLE SCHOOL

Masonry:
Exterior and interior wall materials are primarily brick and concrete 
block. There are varying degrees of masonry issues. While much 
of the masonry is sound there are several locations where settling 
and movement has occurred. Some of these locations appear 
to currently be shifting as evidence by opens in previously 
patched areas. There are areas of moss growth that should be 
remediated.

Doors:
The exterior doors range from metal to wood with glass panels. 
There are many concerns. (Bottom left and right images)	

Door openings too narrow
Difficult to open
Less than the required percentage of accessible doors per ADA
Worn out hardware

There are also many concerns with interior doors.
Too Narrow
Not self-closing
Not fire rated
Worn out hardware
Worn out doors
Restrict exit path when opened

One exit door out of the lower level is only 27” wide. 
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This door to the corridor from the classroom space swings into the corridor and not only reduces the 
required exit width but also is a hazard for people moving in the corridor. The main entry doors are too 
narrow to comply with current codes. (Top left image)
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This old wood & glass door is a security concern. (Top Left Image)

Corridor glazed windows:
The corridors in the building are required to be fire rated since 
there is no fire sprinkler system. Windows in these corridor walls 
are only allowed up to a certain size. Wired glass is no longer 
allowed in current building codes due to safety risks. (Bottom Left 
image)

The pass through mail boxes are also a fire code violation.

Ceilings:
Ceilings range from plaster to different types of acoustical tile. 
Some locations have significant water damage.

Walls:
Interior walls have many locations where the fire separations are 
breached.

Floor Coverings:
Terrazzo flooring is in very good condition in many locations. 
Wood flooring needs attention. (Bottom middle and right images)
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Restrooms:
All restrooms observed require modifications for code and ADA 
compliance. Floor, wall & ceiling finishes need to be repaired or 
updated.

Miscellaneous Items:
The old weight room/fan room needs to be cleaned out. This 
could be a good place for storage if brought up to code. (Top 
left image)

Downspouts need to be repaired and extended away from the 
building. (Bottom left image)

Spaces being used by the school district as furniture storage, 
material storage and maintenance shop need to be separated 
from the rest of the school by one hour fire separations.

There are many hazardous locations on the exterior paving and 
steps where concrete has broken or heaved that require repair. 
Exterior handrails do not comply with current codes. 

C.  CODE REVIEW

The State Fire Marshal’s Office has cited the Middle school with 
numerous violations and ordered compliance. The inspection 
was conducted using the 2006 International Fire and Building 
Code. (Bottom image and on to the next page)
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D.  ADA REVIEW

This building is a classic case of old multi-level buildings designed and constructed with no planning 
for universal access. Nearly every aspect of the building is in violation of codes and accessibility laws. 
Some examples are: entries, restrooms, stairs, elevator, handrails, drinking stations, dining, bleachers, 
classroom levels, stage, auditorium seating, computer lab, doorways. (Top left and right images as 
well as next page top and bottom images)

E.  STRUCTURAL CONDITION REVIEW

The majority of the building appears to be structurally sound. There is however evidence of structural 
settlement in the several portions of the rear additions. Refer to the masonry section above.
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F.  MECHANICAL SYSTEMS REVIEW

HVAC
1.	 The existing central heating plant consists of two, duel fuel, 4,185 MBH input, “Burnham” and “Pacific” 

steam boilers.  The “Pacific” boiler was installed in 1972, the “Burnham” was installed approximately 
in 1995.  The condensate receiver and associated components appear to be original and are in 
average condition.  The older building utilizes a newer condensate receiver.  The heating system 
is estimated to be 75% to 80% efficient.  ASHRAE tables indicate fire tube boilers with an expected 
service life of around 20 to 25 years. 

2.	 Building HVAC controls are pneumatic.  Compress air is by means of a new 1.0 HP air compressor.  
Remote setpoints, scheduling, and unoccupied hours are not available with the current control 
system.

3.	 Classrooms in the older addition utilize steam radiators for space heating.  There is no mechanical 
ventilation.

4.	 Some classrooms and exterior spaces utilize original unit ventilators. It is doubtful that code required 
minimum ventilation is being delivered to the classrooms.

5.	 A few classrooms and the kitchen utilize window air conditioning units for cooling. 
6.	 The auditorium utilizes wall radiators for space heating.  There does not appear to be any ventilation.
7.	 The gym utilizes three air handling units for heating and ventilating.  Wall dampers provide cross 

ventilation relief.  
8.	 A few exterior louvers/exhaust fans are significantly damaged and should be replaced with any 

renovation.
9.	 The majority of the building is not air conditioned (cooled/dehumidified).
10.	With any significant renovation it is recommended that the existing HVAC components be removed 

and replaced.   New mechanical systems could realize a heating energy savings of approximately 
25 to 35% compared to the existing heating and ventilation system.

11.	The site does not appear to be large enough to accommodate a geothermal heat exchanger.  
Adjacent spaces need to be reviewed if geothermal is to be an option.
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Plumbing
1.	 The plumbing system consists of restrooms, locker rooms, janitor receptors, kitchen equipment, 

triple bowl sink, dishwasher, and two 100 gallon, atmospheric gas-fired water heater.   
2.	 Many of the plumbing fixtures are original and appear to be in average condition with adequate 

pressures at most flush valves. 
3.	 Showers currently drain to a common drain where waste water can mix with an adjacent shower 

stall.  This does not meet current plumbing code which requires individual shower drains or sloping 
to prevent mixing of waste streams.

4.	 The domestic water heating system is estimated to be 70% to 80% efficient.  The 199 MBH input 
heaters appears to be older than 10 years. Circulation pumps are less than 10 years.

5.	 The domestic hot water system is softened.
6.	 Piping insulation is original and is in poor condition.
7.	 Roof drainage is by roof drains. They appear to be in average condition with no signs of blockage.
8.	 The 4” water service entrance utilizes a 3” newer water meter, yet it does not include a code 

required backflow preventer.  
9.	 The majority of the water mains are galvanized piping, with most of the newer branch piping being 

copper.
10.	Kitchen waste does not appear to connect to a code required grease interceptor.
11.	With any significant renovation it is recommended that all galvanized piping be replaced with 

copper piping, a backflow preventer be installed on the water entrance, plumbing fixtures be 
updated with efficient, low water units, a grease interceptor be installed for kitchen waste, and a 
high efficient water heater be installed.

Fire Protection
1.	 The building currently does not have a sprinkler system.  With any large renovation it is recommended 

that a fire protection sprinkler system be installed.  
2.	 A new water service entrance will be required for installation of fire protection system.

G.  ELECTRICAL SYSTEMS REVIEW

Power
1.	 Distribution panel in original building is an obsolete Frank Adam switchboard with pull out fuses. 

Proper working clearance is not provided. This panel is not suitable for continued use has signs of 
damage from an arc flash event.  This distribution panel should be replaced.

2.	 Boiler emergency shutdown switch does not meet code.
3.	 Branch panelboards in the original building are not adequate for expansion.
4.	 Ground fault circuit interruption (GFCI) is needed at select locations throughout the facility.
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Lighting
1.	 Emergency lighting and exit signage throughout building is not adequate to define and illuminate 

egress pathways. Additional emergency lights are needed in both gymnasiums, auditorium, 
cafeteria, corridors, stairwells, toilets, and other large instructional spaces.

2.	 Exit lights primarily use compact fluorescent lamps.  These should be replaced with new L.E.D. exit 
signs.

3.	 Additional exterior lighting should be installed for improved safety and security.  
4.	 Exterior light fixtures should be changed to energy efficient HID or LED sources.
5.	 Incandescent light fixtures should be replaced with fluorescent.
6.	 Automatic lighting control devices (occupancy sensors) should be added to all rooms to meet 

energy code requirements.
7.	 Light fixtures in the original gymnasium are metal halide and 8’ T12 fluorescent and should be 

replaced with more energy efficient fluorescent or LED fixtures.

Special Systems
1.	 Fire alarm initiation and notification devices (pull stations, horns, strobes) do not meet code 

requirements for quantities and locations. Additional pull stations are needed at exterior doors.  
Additional horn/strobe devices are needed in gymnasium, auditorium, toilets, classrooms and 
public areas.

2.	 Large air handling units (specifically the large gym) do not have duct smoke detectors or automatic 
shutdown tied to the fire alarm system.

3.	 Addressable fire alarm system will need to be upgraded to a voice notification system to meet 
new code requirements.

H.  USEFUL LIFE SPAN

The useful life span of a school building is evaluated based upon many factors, building components 
and their performance including: structural shell, thermal barrier, water barrier, HVAC systems, 
plumbing systems, electrical systems, communication systems, built in casework and equipment, 
kitchen equipment, windows, doors & hardware. School buildings receive considerable use & 
abuse for 9 months during the year and then in the summer they are minimally used. Particular to 
schools is the importance of high use equipment & hardware as well as adaptable technology and 
communication systems. All these components have varying life spans.

As pedagogical teaching methods evolve and change the traditional classroom along a double 
loaded corridor become less effective and even detrimental to learning. The structural shell of 
a building can last for hundreds of years if built on a sound foundation and the enemy to every 
building, water, is kept out. However buildings with rigid layouts created by load bearing masonry 
walls are less adaptable to change. Foundation settlement for this type of building can be very 
expensive to correct.
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For the Middle school in particular, the engineering systems and infrastructure are very new 
compared to the other buildings. In general, new HVAC, plumbing & electrical equipment has a 20 
year useful life. This means the equipment may not be as energy efficient as its newer counterpart. 
Parts and service will probably not be available any longer. They simply wear out from intensive use.

The useful life span of the Middle school without any renovations or equipment replacement is 
expired. At this point HVAC and lighting system should have been replaced.
Operational cost is one way to measure the useful life. When the operational cost outweighs the 
replacement cost the building components need to be replaced. Another way for measuring a 
schools useful life is how it can support the curriculum. As long as it can support it in every way it is 
useful. When the building hinders the delivery of learning it is no longer useful as a school.

Useful life of components without any renovations:

Structural Shell: 20 - 50 years, settlement is occurring in some areas

Thermal Barrier: 0 years, the International Energy Code has become much more stringent

Water Barrier: 0 - 15 years

HVAC systems: 15 - 25 years, equipment will be at the end of its life, 

Plumbing systems: 0 years, fixtures may be at end of their life, piping should be replaced

Fire protection: A system does not exist

Electrical & lighting systems: 0 years for lighting, 0 years for power

Communication systems: 0 years, the building does not easily 

support current technology

Built in equipment & casework: 0 - 20 years

Kitchen Equipment: 15 years unless becomes to inefficient

Windows, Doors & hardware: 0 years

Building configuration: 0 years, very inefficient, too large

I.  FIRE MARSHALL’S REPORT
On the following six pages.
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I.  COST SUMMARY
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A.  GENERAL COMMENTS

The newer 140,000 SF High school is situated on 75 Acres of land that is nearly all utilized. Additional land 
may be required for any future additions, new play fields or creating a campus concept for additional 
buildings. An additional site access would be desirable as well if the site population is increased. 
Programmatically there is a current shortage of interior Physical education space for 2 periods during 
each day. There is also a need for a virtual reality classroom to support that program, a server room 
with proper climate control, expanded weight room for safety, a fitness room and PE storage. 

B.  ARCHITECTURAL REVIEW

Roof: 
The High school roof is a metal roof with gutters and downspouts. It is in reasonable condition but 
it is difficult to determine the life expectancy of metal roof unless there is evidence of punctures or 
surface rust. The downspouts and gutters show signs of leaking and capacity overflow.

Windows:
The windows are aluminum frame double pane glass. All the sills are cast stone with minimal to no 
slope on the top surface. These sills hold snow and water and there is evidence of mater getting into 
the masonry cavity. Metal flashing over the sills could improve the condition. (Next page top and 
bottom images)
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Caulking: 
Sealant work should be carefully applied so that infiltration 
moisture is allowed to escape the building at window heads, sill 
frames and masonry weeps. Improper sealant can capture. (Top 
left image)

Masonry:
The exterior masonry of this building shows efflorescence around 
the entire perimeter. It is under window sills, flashing, limestone 
sills and at mortar joints in general. This condition is evidence 
that moisture is getting into the building wall cavity and the 
brick itself. We understand that corrective measures have been 
taken, specifically adding flashing a couple courses down from 
the top of the wall. The deposits and staining should be removed 
to determine if the problem still exists. If the deposits reoccur that 
means the is still enough moister getting into the wall that it can 
accelerate masonry wall decay and may even cause mold 
growth within the cavity or masonry cells.

Sometimes brick has a large amount of calcium in the clay and 
the efflorescence occurs for years as it gets wet and dries. If the 
condition continues it should be monitored to avoid major issues.
There are also locations of settlement and holes that need to be 
repaired or filled. (Bottom left image as well as next three pages)
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The crack and spaulling on this interior CMU wall could 
have been caused by differential movement between 
the two walls. (Top left image)

Doors:
Interior and exterior doors appear to be in good condition

Corridor glazed windows:
Borrowed lights in the corridors comply with current 
codes.

Ceilings:
The ceilings appear to be in good condition. 

Walls:
The exterior walls are constructed of an EIFS product in 
many locations. This Exterior Insulation & Finish System 
has a history of problems and is not a preferred exterior 
finish for a building in your climate. (Bottom image this 
page and top image next page)
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Floor Coverings:
The floor coverings appear to be in good condition.

Restrooms:
The restrooms appear to be in good condition.

Miscellaneous Items:
One significant concern is that there is only one access road to and from the high school campus and 
play fields. Any increase in traffic would make this problem worse and a second access point should 
be studied.
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C.  CODE REVIEW

The building design appears to be code compliant and 
considering its recent construction, should have been reviewed 
by the state fire marshals office.

D.  ADA REVIEW

The greatest concern related to the ADA is that the main student 
and visitor entrance is on the north side of the building with high 
walls all around making it very difficult to provide an accessible, 
comfortable entrance during the colder months or inclement 
weather.

E.  STRUCTURAL CONDITION REVIEW

The structural systems appear to be in good condition except 
for the potential differential settlement noticed on the East 
side of the building and the areas where the site grade slopes 
toward the building. This may cause foundation settlement 
over time.
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F.  MECHANICAL SYSTEMS REVIEW

HVAC
1.	 The gymnasium and auditorium utilize geothermal heat pumps for heating and cooling.  Ventilation 

air is thru 100% gas-fired, closed combustion, outdoor air units.  An opportunity exists for energy 
recovery to be applied to the outdoor air units thru the use of energy recovery cores or wheels.  

2.	 There may be an opportunity for transfer air to be reused prior to relief.  Energy savings for energy 
recovery on outdoor air is approximately 60%.

G.  ELECTRICAL SYSTEMS REVIEW

Power
1.	 ICN electrical panel transformer does not have a code-required secondary disconnect switch.
2.	 Exterior receptacle at southwest corner of building is missing water proof cover.

Lighting
1.	 Egress exits do not have code-required exterior emergency lights.
2.	 Automatic lighting control devices (occupancy sensors) should be added to all rooms to meet 

energy code requirements.

Special Systems
1.	 Exterior intercom speaker on east side of building is damaged

H.  USEFUL LIFE SPAN

The useful life span of a school building is evaluated based upon many factors, building components 
and their performance including: structural shell, thermal barrier, water barrier, HVAC systems, 
plumbing systems, electrical systems, communication systems, built in casework and equipment, 
kitchen equipment, windows, doors & hardware. School buildings receive considerable use & 
abuse for 9 months during the year and then in the summer they are minimally used. Particular to 
schools is the importance of high use equipment & hardware as well as adaptable technology and 
communication systems. All these components have varying life spans.
As pedagogical teaching methods evolve and change the traditional classroom along a double 
loaded corridor may become less effective and even detrimental to learning. The structural shell 
of a building can last for hundreds of years if built on a sound foundation and the enemy to every 
building, water, is kept out. However buildings with rigid layouts created by load bearing masonry 
walls are less adaptable to change. Foundation settlement for this type of building can be very 
expensive to correct.

For the high school in particular, the engineering systems and infrastructure are very new compared 
to the other buildings. Most new HVAC, plumbing & electrical equipment has a 20 year useful life. This 
means the equipment may not be as energy efficient as its newer counterpart. Parts and service will 
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probably not be available any longer. They simply wear out from intensive use.

The life span of the high school without any renovations or equipment replacement is about 15 more 
years. At that point HVAC and lighting system should have been replaced.

Operational cost is one way to measure the useful life. When the operational cost outweighs the 
replacement cost the building components need to be replaced. Another way for measuring a 
schools useful life is how it can support the curriculum. As long as it can support it in every way it is 
useful. When the building hinders the delivery of learning it is no longer useful as a school.

Useful life of components without any renovations:

Structural Shell: 90 years, only minor settlement

Thermal Barrier: 3 years, the International Energy Code has become much more stringent

Water Barrier: this is unclear

HVAC systems: 15 years, equipment will be at the end of its life, well field should last longer

Plumbing systems: 15 years, fixtures may be at end of their life, piping should last longer

Electrical & lighting systems: 5 years for lighting, 25 years for power
Communication systems: Always changing, unclear, flexibility is the key

Built in equipment & casework: 40 years if quality hardware is maintained

Kitchen Equipment: 25 years unless becomes to inefficient

Windows, Doors & hardware: 40 years

Building configuration: 40 years

I.  FIRE MARSHALL’S REPORT
On the following four pages.
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A.  GENERAL COMMENTS

The District office facility was previously a storage building. It was expanded and renovated to 
accommodate a district board room as well as office space for the three District Administrative staff. 

B.  ARCHITECTURAL REVIEW

Roof: 
The roof is a metal roof with gutters and downspouts. It is in reasonable condition but it is difficult to 
determine the life expectancy of metal roof unless there is evidence of punctures or surface rust. The 
downspouts and gutters show signs of leaking and capacity overflow. (Bottom image)

Windows:
The windows are residential grade units and are in fair condition.

Caulking:
There is no current need for sealant work for the building. There is however some minor repair needed 
for the weather stripping at the board room door.

Masonry:
There is no masonry on the district office.

Doors:
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Doors:
The doors appear to be is fair condition. An air lock is desirable for the school board room.

Ceilings:
The ceilings are in fair condition.

Walls:
The walls are in fair condition. They are primarily painted gypsum board.

Floor Coverings:
The floor coverings are in reasonable condition. Flooring replacement should be budgeted.

Restrooms:
Restrooms are in reasonable condition but are not fully ADA compliant.

Miscellaneous Items:

C.  CODE REVIEW

There are some minor code violations for door clearances and circulation hall widths.

D.  ADA REVIEW

There is a step between spaces that makes it difficult to go from the board room to the restroom and 
offices.

E.  STRUCTURAL CONDITION REVIEW

The building is structurally stable. No concerns were identified.
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F.  MECHANICAL SYSTEMS REVIEW

HVAC
1.	 The building is heated and cooled by two gas fired furnaces with A-Coils and DX condensing units.  

One furnace is 80% efficient, the other is 92%.  The lower efficient furnace is located in a closet with 
the water heater; no combustion air damper or louver is provided.  It is recommended that a door 
be added with a louver to allow for combustion air.

2.	 Condensing units are approximately 10 to 15 years old and are in average condition.
3.	 Zones are controlled by non-programmable thermostats.  It is recommended that programmable 

thermostats be added for energy savings.

Plumbing
1.	 The plumbing system consists of a restroom and a 30 gallon, atmospheric gas-fired water heater.   
2.	 Plumbing fixtures are in average condition.  Water closets are tank type and lavatories have two 

handle mixing valves. 
3.	 The water heater is estimated to 80% efficient and is in average condition.
4.	 The domestic hot water system is not softened.
5.	 Piping is not insulated.
6.	 The 3/4” water service entrance utilizes a 3/4” water meter, yet it does not include a code required 

backflow preventer.  
7.	 The majority of the water mains are copper piping.

Fire Protection
1.	 The building does not have a sprinkler system.  
2.	 A new water service entrance will be required for installation of fire protection system.

G.  ELECTRICAL SYSTEMS REVIEW

Power
1.	 The service entrance panel board is 200 amps energized at 120/240volt, single phase.  The panel 

is adequate for continued use, but the branch circuit breakers are not properly labeled.
2.	 There are no convenience receptacles adjacent to the exterior condensing units.

Lighting
1.	 The building does not have any automatic lighting controls (i.e. occupancy sensors or time switches) 

on interior or exterior lighting.  All lighting in controlled by manual toggle switches.
2.	 The west half of the building is served with T12 fluorescent surface wraps.  These fixtures should be 

replaced or retrofitted with more energy efficient T8 lamps.
3.	 The building does not have emergency lights or exit signs.
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Special Systems
1.	 The telecom and IT equipment share a small room with a furnace and hand sink.  This equipment 

should be located in a dedicated space.
2.	 The existing Notifier fire alarm system is adequate for continued use.

H.  USEFUL LIFE SPAN

This building was constructed in a residential style and with similar use should function well for several 
years. Being located on the main street this building would be well suited for a retail or service use.
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A.  GENERAL COMMENTS

This building appears to have been an emergency vehicle garage. The maintenance bays are not 
really large enough to get the school buses in them for service or washing. District vans and other 
small vehicles do fit however. This building is two separate structures, one being the enclosed four bay 
garage and the other being an open shed for outdoor storage and pulling the front of seven buses 
under to keep the frost of and to plug them in. There is no good enclosed storage area.

B.  ARCHITECTURAL REVIEW

Roof: 
The roof over the eight bay open shed is a metal roof. It is in very poor condition and leaks. There are 
no gutters and downspouts on the open structure. If this structure is kept in its current use the walls 
should be increased in height and the roof replaced.  (Bottom Image)
Windows:
There are only a couple of windows on this building. The North window should be repainted. Additional 
windows would improve the daylighting for the garage. (Top left image)
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Caulking:	
Only minimal is needed around the windows.

Masonry:
The building is primarily 8” x 16” concrete block without any 
insulation. There has been recent repair of the masonry 
of the garage structure. There are many locations where 
the masonry of the shed structure is damaged and causes 
structural concern. This appears to be a result of vehicle 
collision and some protection would be a good idea for 
improvement. (Bottom left image and Next page bottom 
image)

Doors:
The overhead doors show evidence of some damage 
from vehicles. The walk doors and hardware are worn and 
should be replaced. (Next page top image)

Ceilings:
Ceilings only exist in the office area. These should be 
reconstructed along with the rest of the building.

Walls:
The exterior and interior walls require some repair and 
painting. The south bay of the garage was converted to 
an office and driver room at some point. The walls were 
insulated at that time for this area.

Floor Coverings:
The office flooring should be replaced.

Restrooms:
An ADA compliant driver restroom is needed for this 
building.

Miscellaneous Items:
The open shed building does not secure the busses or 
provide climate controlled or secure storage. This facility 
should be replaced. The garage portion of the structure 
is not code compliant and will not house buses. It should 
either be replaced our fully renovated.
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C.  CODE REVIEW

Numerous code issues are identified in the engineering and architectural sections of this report. This 
building is in the worst condition as it relates to health and life safety as any in the district. Though this 
facility does not house students these issues should be addressed soon.  (Bottom image)

D.  ADA REVIEW

The main access entry door is ADA compliant. It has a flush paving surface, a lever handle and 
approximate balance and weight for ease of operation. The rest of the building is not compliant. 
There are ADA issues with door widths, swing clearance, flooring surfaces, furniture, Office layouts, 
signage, and restroom facilities.

E.  STRUCTURAL CONDITION REVIEW

The open structure has several locations where the Concrete block walls require repair to avoid an 
unsafe condition. These issues do not appear to be a result of settlement but a result of collisions with 
the building itself. Bollards should be considered for protection of all the openings and walls.
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F.  MECHANICAL SYSTEMS REVIEW

HVAC
1.	 The bay area is heated by three gas fired radiators.  It appears the units are less than 80% efficient. 

No combustion air damper or louver is provided.  
2.	 The garage does not have a gas detection system (CO/NO2) for detection and alarm of flue 

gases.  This is a code requirement for all new garages.
3.	 The bay area utilizes a wall exhaust fan for movement of air.  The fan is in poor condition and does 

not have an operational backdraft damper.
4.	 An 8” moveable opening in the overhead door is used for ducting flue to the outside when 

operation a vehicle.

Plumbing
1.	 The plumbing system consists of several hose bibs and an atmospheric gas-fired water heater.   
2.	 The water heater is estimated to 80% efficient and is in average condition.
3.	 The domestic hot water system is not softened.
4.	 Piping is not insulated.
5.	 The 1 1/2” water service entrance utilizes a 1 1/2” water meter, yet it does not include a code 

required backflow preventer.  
6.	 The majority of the water mains are copper piping.
7.	 The wash bay has a sand interceptor, but does not have oil separation capability as required by 

the plumbing code.

Fire Protection
1.	 The building does not have a sprinkler system.  
2.	 A new water service entrance will be required for installation of fire protection system.
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G.  ELECTRICAL SYSTEMS REVIEW

Power
1.	 There are several open junction boxes with exposed wiring in the cold storage area.
2.	 The main service entrance panelboard is located in an area frequently used for vehicle washdown 

and the enclosures have been damaged from being exposed to water.
3.	 A makeshift wooden cover has been installed to protect the electrical gear from getting wet.  This 

cover is not adequate for proper protection of the electrical equipment.  The electrical equipment 
should be relocated or provided with proper protection from spraying water.

4.	 The main electrical panel is obsolete and should be replaced. 

Lighting
1.	 Incandescent porcelain socket light fixtures should be replaced with more energy efficient linear 

fluorescent fixtures.
2.	 The building does not have any automatic lighting controls (i.e. occupancy sensors or time switches) 

on interior or exterior lighting.  All lighting in controlled by manual toggle switches.
3.	 The building does not have emergency lights or exit signs.

Special Systems
1.	 The building does not have a fire alarm system or carbon monoxide detection.

H.  USEFUL LIFE SPAN

This building is very utilitarian. It has been modified over its life to accommodate the current use. The 
open shed serves a purpose but not all of the need. It is our opinion that this building is beyond its 
useful life for its current use. It should be replaced or significantly modified.
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RENEWABLE ENERGY OPPORTUNITIES 

Solar PV
Installed costs for fixed mounted rack PV system range from $8-9 per watt.  A standard rack mounted 
50KW system installed on a roof would cost $400,000 to $450,000.  The Dubuque office system of 4.5kW 
cost $35,659, or just under $8 per installed watt.

Other rules of thumb follow:
•  1 kW fixed mounted, unshaded solar electric system provides about 1200kWh/year.  A 50 kW 

system would provide about 60,000kWh/year.

•  1 SF of solar electric system provides about 14 watts, so a 50 kW system would require an array 
of about 3,600 SF.

Solar Thermal
For the lavatory a solar system could be done but it may be more beneficial to go ahead and heat 
all of the domestic hot water or at the very least preheat and provide a secondary gas fired heater to 
make-up for any shortfalls.

Assume two separate system.  One for the tanks/skimmers and another for lavatory sinks/kitchen.  Each 
system would require between 2 to 6 collectors with a cost of $20,000 (2 collectors) to $50.000 (6 
collectors) per system. 

Small Wind (100kW and less)
Data from Focus on Energy in WI indicate estimated costs from $700 to $2,000 per installed kW.  Need 
to look at this a bit more to see if there’s better data for vertical wind turbines. 
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