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INTRODUCTION
I+S Group Inc. (ISG) performed a facility evaluation of Luther
High School located in Onalaska, Wisconsin. The scope of this
work included a visual review of the following:
•

Code related issues. This includes a review of accessibility,
life safety, restroom facilities, work spaces and egress.

•

An overall review of the general facility conditions. This
includes a brief review of the structure, exterior walls,
windows, thermal efficiency, and roof quality.

•

Review of and verification that fixture counts, water piping
and water supply meet current building codes.

•

Confirmation that the electrical services are adequate.
This includes the service sizes and lighting as well as a
review of the potential for energy rebates.

The work performed on site was limited to nondestructive
visual review of the existing systems. No destructive testing or
investigations were performed. Information from the original
design documents was used as reference material.

FACILITY BACKGROUND
In September of 1957, Luther High School formally opened
its doors for the first time. The new High School consisted of
approximately 9,000 SF. The facility was constructed as a Butler
building (prefabricated metal building) with a slab on grade
foundation. By 1963, three more phases had been added, totaling
in an additional 19,400 SF. The new programming included a new
classroom wing and gymnasium. Two more additions came in
1966 and 1971, bringing the total school footprint to 40,800 SF.
In the 1990s Luther High School constructed two sizable additions
which involved a new gymnasium with locker room facilities as
well as additional classroom space, a new band room, kitchen,
commons, and administrative spaces. Even at that time, 15 years
ago, the school knew it would be growing and therefore began
to envision the potential of future needs and how they might be
incorporated.
In the Fall of 2014, Luther High School engaged ISG to conduct
an assessment of the current facility. Upon completion of the
assessment, ISG will take an objective approach to providing a
phased master plan that will create a “road map” for the school
for the next twenty plus years. The following report summarizes
the results of the assessment.
www.is-grp.com
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PHYSICAL NEEDS AND SPACE NEEDS CATEGORIES
The following report addresses physical needs for the Luther High School. The assessment considers information
gathered from field observations, review of existing plans provided by the School, and input from School personnel.
The report is divided into the categories listed below. Each category is then divided into an “analysis” section,
describing existing conditions or deficiencies observed, and a “solutions” section which describes proposed action
to resolve the identified conditions or deficiencies.
Site
The site section is a review of the existing building site including items such as parking lots, concrete walks and other
horizontal site elements.
Exterior
The exterior category is specific to the building’s exterior shell including vertical wall surfaces, roofs, exterior
windows and doors, gutters and down spouts.
Interior
The interior category is a review of the physical condition of the interior of the building through visual observation.
Structural
The structural category provides a review of the integrity of the facility. It evaluates structural elements such as
walls, roofs, and foundations.
Accessibility
The accessibility category is a review of the existing building for conformance with the ADA Standards for Accessible
Design. Site parking, access from parking to the building, building entrances, interior accessible routes inside of the
building, and restrooms were reviewed.
Life Safety
This category includes a review of the building during field observations for life safety and code deficiencies as
discovered during field observation. It also includes information regarding the fire alarm system.
Hazardous Materials
This category includes information gathered through visual observation.
Plumbing/ Mechanical Systems
This category covers the existing plumbing and mechanical systems and components, and their known deficiencies.
Electrical Systems
The electrical systems section is a review of the existing building electrical systems including electrical service,
distribution, and lighting.
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ANALYSIS
•

The campus has adequate space and land to
accommodate the needs of the school.

•

The site circulation and entrance could be
reconfigured to improve flow of traffic on the
site, make way finding more intuitive, and improve
safety at entrance and exit points. (Figure 1.1)

•

Confirm the ADA components such as adequate
ADA parking stall locations and path of travel to the
entrance comply with ADA codes and regulations.

•

The parking areas are a combination of asphalt and
gravel parking areas. Portions of the asphalt areas
are in fair condition. Other areas of the asphalt
parking area are in need of maintenance. (Figure
1.2) It is our understanding that during periods of
rain or freeze and thaw, drainage is poor in certain
areas and causes mud or puddles and icy spots.
Heat tape is used at certain locations to prevent
roof damage; however, the lack of storm drain
leaders at the downspout locations creates icing
near some entrances. (Figure 1.6)

•

Pedestrian facilities that connect the parking areas
or the adjacent streets to the entrances could be
improved for safety and a better visitor experience.

•

Storm water management is adequate for the site;
however, improvements could be made to manage
storm water and prevent ponding and icing in
undesirable areas.

•

A potential connection to Green Bay Street has
been proposed to improve site access. If a building
addition is proposed, the City has advised that a
water-main connection will need to be extended
from the hydrant near the west ball fields to the
existing water main in Green Bay Street.

•

The existing ball fields are in good condition.

•

The existing bleachers are accessed by dirt and
grass paths. The spectator facilities are deficient in
ADA facilities for athletic event attendees. (Figure
1.3)

Figure 1.1 - Existing paving

Figure 1.2 - Existing parking

Figure 1.3 - Path from school to field

www.is-grp.com
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•

The press-box is undersized for coaching facilities.
(Figure 1.4)

SOLUTIONS
•

The site access, circulation, and safety can be
improved by reconfiguring the parking lot. The
access to Green Bay Street would also improve
site access. If improvements or alterations to
the parking configuration are implemented.
Improvements to the underground infrastructure
should be considered including the following:
•

Water main

•

Storm water management

•

Drainage infrastructure and pavement would
resolve some of the icing issues and improved
the parking area amenities and safety.

•

Review reserved visitor stall locations and
quantity

•

Accommodations for bus traffic should be
considered if a parking reconfiguration is proposed.

•

The following were identified as potential items to
improve safety, aesthetics, and way finding on the
site:

•

•

Site lighting

•

Landscaping

•

Additional Signage

•

Sidewalks

Figure 1.4 - Press Box

Figure 1.5 - Existing downspout

Improved bleachers, restrooms, and an improved
press box and concessions building were identified
as potential improvements.
Figure 1.6 - Existing heat tape
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•

In general the exterior façade looked in good condition. It
was evident during the review that building maintenance
staff has done a good job with maintenance.

•

Roof downspouts should be extended away from the
building as much as practical for foot and vehicle traffic.

•

Verify and maintain positive drainage away from the
building, including landscaped areas..

•

All wall penetrations should be sealed, as should any unused
wall penetration. (Figure 2.1)

•

Several door aprons and stoops have settled along the
building, leaving gaps between the slab edge and the building
or elevation differences that can affect the walking path and
accessibility into the building. (Figure 2.2)

Figure 2.1

1999 Addition
•

At the north face of the building, there are several areas of
the masonry stained due to water. (Figure 2.3)

•

Control joint sealant is failing at exterior. The backer rod
is visible. (Figure 2.4)

•

Provide guardrail or tie off system if servicing/maintenance
operations fall within 6’ of roof edge. It appears that they
do. The unit is approximately 3’ from edge of building.
(Figure 2.5)

•

Check roof edge flashing terminations at masonry parapets.
Review condition and seal. Some of the edge terminations
and sealant joints are failing. Provide additional parapet

Figure 2.2

Figure 2.3

Figure 2.4
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cap flashing attachments and seal. Review roof membrane
seams and fastener seals (Figure 2.6, 2.7, 2.8 ).
•

Rust is forming on exterior doors without canopy. Clean
and paint and add drip guard to top of door frame.

1993 Addition
•

•

The façade along the east side of the building show
evidence of water intrusion. The masonry sill along the
east side windows should be reviewed more closely.
Joints between adjacent units should be sealed along with
the seal to window. Water from the roof may be striking
the sill and not draining away from the façade. A gutter
and downspout would shed water further away from the
building. Another possible solution is a concrete curb or
slab that would be placed adjacent to the building to drain
water away from the building. This could be extended to
the south where the electrical transformers are located
and incorporated into future landscaping plans.
Several joints along the sill course look compromised and
allowing moisture migration into the wall system. (Figure
2.9)

Figure 2.5

Figure 2.6

1971 Addition
•

Several areas of the CMU façade have masonry pop outs.
A probable cause is moisture infiltration. The damaged
masonry units should be sealed or replaced, to prevent
further moisture migration and damage. Roof drainage
should be directed away from the building.

•

Windows show evidence of condensation likely due broken
seals.
Figure 2.7

Figure 2.9

Figure 2.8

www.is-grp.com
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1957 Addition
•

The window sill units look to be absorbing moisture and
possibly letting moisture into the wall system.

•

At the southeast corner, several masonry units have
“popped” off, or are damaged. Consider tuck pointing and
replacement of units. Verify roof system is shedding water
away from the building and no longer draining or leaking
down the face of the building. (Figure 2.10)

•

Figure 2.10

The roof membrane was visible along the north edge.
This attachment should be reviewed and reinforced with a
mechanical termination. (Figure 2.11)

SOLUTIONS
•

Minor spot tuck pointing, cleaning, sealing of penetrations/
windows and localized repair is recommended. This
work could be phased over a couple of budget cycles,
but budgeting and planning should start in the immediate
future.

•

Consider future tie-in to a storm sewer system to carry
water away from the building and doorways.

•

Fill or regrade low spots or pockets that allow water to
sit along the building

•

Holes and penetrations should be sealed in a weather tight
and UV stable manner and an appropriate sealant.

•

These gaps should be filled if not under canopy. Mudjacking could be used to raise them up to match original
elevation if access becomes difficult.

•

Drainage away from the building should be improved
by removing wood landscape edging and extending
downspouts away from the building. Façade can then be
cleaned, and potentially sealed.

•

Control joint sealant should be replaced within the next
few years.

•

As temperatures drop ISG will perform a Thermal Imaging
Scan to identify the potential areas of heat loss.

•

Evaluate steel roof systems. Some of the panels at the
1957 addition look warped. The east face of the Auxiliary
gym looked almost rusty to me from a far. I was not able
to get on roof.

Page 12
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The roofing systems were reviewed by Interstate
Roofing in 2013. The results of that review are
summarized in Appendix A. In summary an ongoing
maintenance program need to be continued to provide
longevity to these systems. The steel roof systems at
the 1957,1959,1963,1971 additions are being painted
every 5 years by Luther Staff. The remaining years
of service for the pre-1990’s systems is difficult to
estimate. However, replacement of some of these
systems will be needed in the next 5-10 years.
Refer to appendix A.
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•

The building interior is well maintained and overall in great
condition. The majority of the carpet, VCT flooring, and
ceilings look excellent.

•

Throughout the 1999 and 1993 addition ceiling tile and
grid are in great shape. We did note stained and damaged
tile, but approximately less than 5% of the overall square
footage in the these areas.

•

In the 1957, 1959 and 1963 existing building wings 12”x12”
acoustical ceiling tile is prevalent. Some areas show signs
of staining. 99% are in good condition. (Figure 3.1) .

•

In the 1957, 1959 and 1963 existing building wings 9”x9”
VCT flooring is prevalent. Some areas show signs of wear
and patching. Most are in good condition. (Figure 3.2).

•

The AHERA report found in Appendix D indicates the
presents of Asbestos material, however currently none of
the ceiling or floor tiles show signs of damage or friable
and therefore the professional recommendation is to leave
it alone.

•

Condition of wall paint in the entire building was noted as
being in good shape. Minimal painting within both buildings
beyond what would be considered routine maintenance
are required.

•

At the intersection of the 1999 Addition and the 1993
Addition cracking of the VCT is evidence of the lack of an
expansion joint. (Figure 3.3)

•

The 2’x2’ acoustical ceiling tile in the Lobby of the 1999
building is in poor shape and should be replaced. (Figure
3.4)

•

Restrooms lack adequate wrapping of lavatory supply and
waste lines. (Figure 3.5)

•

Gates were noted in corridors as a means to securing
portions of the school. These gates pose a safety concern
as well as violation to International Building Code. (Figure
3.6)

•

The existing wooden bleachers in the auxiliary gymnasium
are in moderate condition and no longer meet State
bleacher code requirements.

•

According to school staff, the entrance vestibule leading to
the commons becomes so icy that the entrance is roped
off and not used.

Figure 3.1 - Existing 12’x12’ ceiling tile in original 1957 and 1963 buildings

Figure 3.2 - Existing 9”x9” VCT floor tile in original 1957 and 1963 buildings

Figure 3.3 - Lacking a proper expansion joint where 1999 addition attaches to
1993 addition

Figure 3.4 - Existing 2’x2’ acoustical ceiling tile in 1999 Lobby

www.is-grp.com
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•

An overall lack of properly sized and located storage.

•

Classrooms lacking adequate space for circulation and
exiting (Figure 3.7 and 3.8)

•

A need for auditorium/ chapel space was noted by staff and
committee

•

The lack of signage for both identification and direction are
lacking, as a result way-finding is difficult.

Figure 3.5 - Lavatory waste and supply lines lack proper insulation wrap

SOLUTIONS
•

Provide adequate expansion joint and cover plate.

•

Insulate waste and supply lines as required.

•

Re-purpose existing classrooms and supplement with
additional classrooms designed for todays technology and
tasks for curriculum specific classes that would benefit
from the additional space.

•

Way-finding can be resolved with color themes or physical
signage.

•

Figure 3.6 - Gating off hallways for security purposes creates dead-end corridors
and restricts required exit passageways.

Consider relocating programing to new or re-purposed
existing space and phasing out the 1957 and 1959 classroom
wings.

Figure 3.5 - Physics classroom poses a risk to students with limited space for
circulation.

Figure 3.6 - Desk in classroom obstructs a portion of the doorway

Page 14
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Limited visual observations were made around the
facility. Limited review of existing building plans was also
conducted. The structural systems for the building include:
• Steel framed roof (primary), wood framed secondary
members with structural masonry walls at the
1957, 1959, 1963, and 1966 additions.
•

Steel framed roof framing system (with wood infill roof framing) and 8” structural masonry units
and pre-stressed concrete roof structure at 1971
addition.

•

1993 Additions-masonry with steel framed roof at
the east and west additions. Load bearing concrete
masonry units with hollow core plank roof at the
south addition.

•

Steel roof framing system with load bearing masonry
walls at the 1999 addition.

•

The general appearance of the visible structural walls, main
level floor systems (visible from basement levels), basement
walls and exterior façade are in fair condition.

•

The exterior walls of the additions, prior to 1993 appeared
uninsulated and unreinforced.

•

The existing building plans indicate some below grade
insulation. The thickness varies from 1” to 2”, but could
not be verified in the field.

•

The amount of insulation within the wall is not known, but
is not likely at additions prior to 1993. Masonry cavity
insulation is specified at both the 1993 and 1999 additions.
Insulated cores vary in spacing between reinforcing core
spacings.

•

There didn’t appear to be signs of moisture intrusion or
signs of excessive lateral loads at basement levels within
the LMC (1959 addition) or utility room of 1957 Addition.

www.is-grp.com
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At several portions of the building, including the 1971 and
1966 additions, fiberglass roof insulation was measured to
be 1.5” and less than 4” respectively. At portions of the
building, specifically the 1963 and 1957 additions additional
insulation was added above the ceiling tile. The type and
amount of existing insulation is not known at this time.
(Figure 4.1) (or possibly PDF image at bottom of sheets
from 1963 plans, showing cross section of building)

•

The floor surfaces throughout the facility appeared and felt
stable under foot traffic.

•

The roof framing system was generally not visible. A
limited visual review of the roof was conducted. We did
not observe damage at the roof level. Maintenance staff
commented on ice and roof drainage issues at the north
1999 addition and the east side of the 1993 addition. The
building geometry presents several potential snow drifting
loads and challenges for the building. Several roof flashing
modifications have been made to eliminate past roof
leaking issues (some caused by snow load). Maintenance
staff indicated that no known snow drifting issues with the
roof currently exist.

•

Design load information is limited on construction
documents prior to 1993.
The following summarizes
known values on existing construction documents:

•

Page 16

•

Hollow core slabs serving as main level support are
listed at over 100 PSF live load

•

Roof snow loads for the 1993 and 1999 additions are
listed at 30 PSF. Drift load design is assumed as part of
this original design.

•

Soil bearing values, assumed are listed between 30005000 PSF. No know geotechnical report exists or is
available for review.

•

Lateral wind load design is indicated on the 1999
addition as 20 PSF.

•

No existing per-manufactured steel drawings (from
Butler Buildings) are available for review at this time.

No mezzanine load capacity rating was posted at the Choir
area. This area is framed with 2x8’s, spaced at 16” on
center and spanning approximately 10’. The guard rail
facing the classroom was under 42”. Stairway balusters
were spaced more than 4” apart. (Figure 4.1)

www.is-grp.com
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Figure 4.2 Choral room mezzanine stair.
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DISCUSSION -

•

In general, the design loads above appear average for the
use and year designed. Given the age and construction of
the existing structural systems, existing structural systems
will need to be evaluated carefully for load capacities as
the need for future equipment, additions, or remodels
are considered at the facility. These systems were sized
utilizing older versions of the building code with lesser
load carrying requirements compared to present building
systems.
There are potentially large snow drifting
conditions on the roof that potentially trigger roof
reinforcement if additional loads are added to existing roof
structure. Further analysis is required to determine the
extents of the possible reinforcement areas.

•

Any utilized mezzanine space should have a posted live load
limit, visible to occupants and users per OSHA and building
code guidelines. Any guardrails utilized for mezzanine
spaces should be at least 42” above the walking surface
and should include appropriate toe kicks, and intermediate
rails meeting building code load requirements. The Choir
mezzanine should be investigated further to determine if it
has a load rating. The guardrail system should be reviewed
further and modified as needed to meet load and gap
requirements.

•

Insulation thicknesses, and therefore R-values at both
foundation wall, exterior walls, and roofs is generally much
less than required for new construction. Luther staff have
added insulation above ceiling tile space. However, adding
additional insulation to the 1959 and 1971 addition hasn’t
been done and isn’t easily completed from below.

www.is-grp.com
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•

Accessible parking stalls are provided at the south parking
lot adjacent the building main entrance and in the west
parking lot adjacent the entrance to the large gymnasium
commons areas. The parking stalls are signed and striped
to meet accessibility requirements.

•

Interior building pathways and corridors throughout the
building are in compliance with accessibility requirements.

•

The restroom groups in the south 1957 wing and the north
1963 wing as well as the 1959 Fall Men’s and Women’s
Locker Rooms are not fully accessible. However, the
restrooms in the 1993 addition do meet the ADA
requirements.

•

A portion of the offered Art curriculum as well as the
Choral room do not meet accessibility requirements.

•

The current building code requires that renovations
provide for 20% of their project budget on accessibility
requirements.

SOLUTIONS

•

Re-purposing (scheduling) existing rooms to allow these
classroom functions to be phased into accessible spaces.

•

Integrate a ramp to provide access to the Choir Room.

•

Install a limited use, limited access lift.

Page 18
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•

The building is equipped with a fire alarm system. The fire
alarm panel is an analog, zoned type. The facility contains
notification devices however the spacing of the notification
devices (horns/strobes) is not in compliance with NFPA 72:
Fire Alarm Code.

•

Initiation or detection devices are found in storage,
mechanical and electrical rooms.

•

The facility contains exit and emergency lights in compliance
with the Life Safety Code. Several of the exit lights were of
incandescent or compact fluorescent type.

SOLUTIONS
•

Remove and replace existing fire alarm panel with new
addressable fire alarm panel.

•

Additional fire alarm notification devices should be installed
to properly notify occupants of an alarm.

•

Since the building is non-sprinkled, smoke detectors should
be installed in assembly type spaces as well as along egress
paths.

•

It is recommended to replace those exit and emergency
light fixtures using incandescent or compact fluorescent
lamping with LED style fixtures to reduce maintenance and
energy costs.

www.is-grp.com
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•

Inefficient plumbing fixtures that appear to be original
are layered with corrosion/mineral deposits. (Figure
7.1)

•

Many of the plumbing fixtures do not have flow control
aerators.

•

Non code compliant urinals utilize one common flush
valve which flushes both/gang of urinals (Figure 7.2)

•

Miss match of toilet to toilet tank cover. Many existing
toilets require high water consumption above the per
flush code maximum.(Figure 7.3)

•

The newer water meter appears to be adequately sized
for the building. (Figure 7.4)

•

There are many water heaters located throughout the
building. Multiple devices result in more maintenance
and more frequent replacements. One central hot
water heating plant with a kitchen booster and hot
water circulation pump would be more efficient. A
central plant would also reduce maintenance and
repairs, and the circulation pump would keep the water
line warm near each device while reducing energy use
since less storage tank capacity would be required.

Figure 7.1

Figure 7.2

Figure 7.3

Figure 7.4

www.is-grp.com
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1957 1959 Spring (8 East Classrooms 1, 2, 3, 4, 7 Biology,
Restrooms/storage, 17 Physics Lab, 100)
•

Four heating-only furnaces have recently been installed.

•

One furnace serves two rooms; however, it is
impossible to maintain space temperature in both
rooms with one unit.

•

Minimal Ventilation is present. If the proper ventilation
was currently supplied, the furnace could not maintain
space temperature.

•

(Figure 8.1, 8.2)

Figure 8.1

1959 Fall (Auxiliary Gym, Stage Weights, Office, and IT)
•

The existing Office and IT space are served by the
same unit. Since the two spaces have very different
loads and the thermostat is located within the office
space, the IT room overheats.

•

It is recommended that the Office and IT spaces be
placed on separate systems to better control and
maintain temperatures in the spaces.

•

Two air handlers, which are heating only, serve the
gym, stage, and weight spaces. (see photo of nonfunctioning air handler)

•

No ventilation is currently being provided.

Figure 8.2

• (Figure 8.3)
1963 (5 Classrooms 36, 37, 41, 50, 51, Restrooms)
•

A boiler was installed in 1982 which provides hot
water heat.

•

This boiler is older with a lower efficiency combustion
system. Pumps appear to be in need of replacement
as indicated by the amount of lubricant present on the
floor.

•

1 to 2 sections of fin-tube radiation are present per
classroom.

•

The existing rooftop air handling ventilator is not in
operation due to the excessive noise generated during
its use; therefore, no ventilation is currently being
provided to the area.

•

(Figure 8.4)

Figure 8.3

1966 (Choir)
•

Page 21

One heating-only air handler is present; however, this
unit is non-functioning. Therefore, no ventilation is
www.is-grp.com
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being provided to this location.
1971 (53 LMC- Study Hall, Maintenance Garage, Storage, Art
room lower storage)
•

There are three existing heating-only furnaces serving
these areas. All are in need of replacement.

•

A small exhaust fan, which appears to be under sized,
currently serves the Maintenance Garage.

•

No ventilation is provided to the Maintenance Garage
space.

•

Figure 8.5

(Figure 8.5, 8.6)

1993 (Main office, Chemistry Lab, Commons, Kitchen, Band, 5
Classrooms)
•

One existing furnace serves the Main Office with three
zoned dampers

•

One existing furnace serves the Chemistry Lab.

•

One existing duct furnace serves the Commons Area.

•

One make-up air unit currently serves the Kitchen.

•

One existing furnace with installed air conditioning
serves the Band Room.

•

One existing furnace with installed air conditioning
serves Computer Lab 102.

•

Two furnaces serve Classrooms 104, 106, 108, and 110.

Figure 8.6

1999 (Gym, Lobby, Locker rooms)
•

This area is served by gas roof top units.

•

The Athletic Director’s Office is served by one heat
pump.

PROPOSED UPDATES
Residential approach to HVAC updates

Figure 8.7

1957 1959 Spring
•

When the proper amounts of outside air are
introduced to the interior spaces during the winter,
the currently installed furnaces will not maintain space
temperature. The anticipated amount of outside air will
also create hardships on the heat exchanger causing
premature failure.

•

If reusing the currently installed furnace units is
preferred, ISG recommends the following: Modify the
www.is-grp.com
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installed ductwork so that each furnace is dedicated
to one classroom. This will require installation of
four additional furnaces. Install 4 or 8 new energy/
heat recover units to adequately regulate the outside
air which is required to properly ventilate the spaces.
This would equate to one recovery unit to serve one
room or two rooms depending upon the school’s
preference. A CO2 sensor should be installed in each
classroom to activate the recovery units. To properly
dehumidify and cool the spaces, each furnace should
have a cooling coil installed.
1959 Fall (Auxiliary Gym, Stage, Weights, Office, and IT)
•

The IT space could be more efficiently served through
installation of a mini-split unit or an exhaust fan with a
thermostat, transfer grill, and proper ductwork.

•

Residential furnace equipment is not a feasible option
to replace the two non-functioning air handlers.

1963 (Five Classrooms 36, 37, 41, 50, 51, Restrooms)
•

Residential furnace equipment is not a feasible option
to replace the boiler and roof mounted ventilation
unit.

1966 (Choir)
•

One furnace with air conditioning and one energy/
heat recovery unit could be installed to heat, cool,
and ventilate the space. A CO2 sensor should also be
installed in the classroom to activate the recovery unit
as needed.

1971 (53 LMC- Study Hall, Maintenance Garage, Storage, Art
Room, Lower Storage)
•

Replace the three existing gas furnaces with three new
furnaces with air conditioning capabilities, and install
one energy/heat recovery unit. In the Maintenance
Garage, a new, larger exhaust fan should be installed
along with a new gas heat and intake unit. The exhaust
fan and intake should operate via a CO and NO2
sensor as well as an override manual switch.

1993 (Main Office, Chemistry Lab, Commons, Kitchen, Band,
Five Classrooms)
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•

Install an energy/heat recovery unit and a CO2 sensor
located in the return duct to supply adequate outside
air to the Main Office area.

•

Install an energy/heat recovery unit and a CO2 sensor
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located in the Chemistry Lab to supply adequate
outside air. To dehumidify and cool the spaces, the
furnace must have a cooling coil installed.
•

Install an energy/heat recovery unit and a CO2 sensor
located in the Common Area to supply adequate
outside air. To dehumidify and cool the spaces, the
furnace must have a cooling coil installed.

•

The Kitchen area appears to be ventilated to
appropriate standards.

•

Install an energy/heat recovery unit and a CO2 sensor
located in the Band Room to supply adequate outside
air.

•

If reusing the currently installed furnace units is
preferred, ISG recommends the following: Modify the
installed ductwork so that each furnace is dedicated to
one classroom. This will require installing two additional
furnaces. Install 3 to 5 new energy/heat recover units
to regulate the outside air, which is needed to properly
ventilate the spaces. This equates to one per room
or 1 per 2 rooms. A CO2 sensor would installed in
each classroom to activate the recovery units. To
dehumidify and cool the spaces each furnace would
have a cooling coil installed.

1999 (Gym, Lobby, Locker rooms)
•

Install a CO2 sensor located in the return duct to
adequate supply outside air to the space.

• PROPOSED UPDATES
Commercial approach to HVAC updates
1957 1959 Spring
•

Install a roof-mounted air handler with a filter section,
energy recovery section, DX cooling section, gas or
hot water heating section, and fan section.

•

The supply ductwork would be installed just below the
original ceiling with a new ceiling installed below the
ductwork.

•

Install a variable air volume (VAV) box to regulate the
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air flow to each classroom. The VAV would also have
an electric or hot water coil to fine tune the required
air temperature to satisfy the space needs.
•

Install a CO2 sensor located in the return duct to
adequate supply outside air to the space.

1959 Fall (Auxiliary Gym, Stage, Weights, Office, and IT)
•

The IT space could be more efficiently served through
installation of a mini-split unit or an exhaust fan with a
thermostat, transfer grill, and proper ductwork.

•

Install new air handlers with a filter section, DX
cooling section, hot water heat section, and fan
section. Energy recovery will be difficult unless the
unit is placed on the roof.

•

Install a CO2 sensor located in the return duct to
adequate supply outside air to the space.

1963 (5 Classrooms 36, 37, 41, 50, 51, Restrooms)
•

Install a roof-mounted air handler with a filter section,
energy recovery section, DX cooling section, gas or
hot water heating section, and fan section.

•

The supply ductwork would be installed just below the
original ceiling with a new ceiling installed below the
ductwork.

•

Install a variable air volume (VAV) box to regulate the
air flow to each classroom. The VAV would also have
an electric or hot water coil to fine tune the required
air temperature to satisfy the space needs.

•

The existing boiler could be used as a back-up boiler
to a new high-efficiency condensing boiler which would
supply hot water to the roof top unit and VAV coils.

•

The existing radiation could be reused or replace for
perimeter heat and night heat.

•

Install a CO2 sensor located in the return duct to
adequate supply outside air to the space.

1966 (Choir)
•
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Install a small air handler with a filter section, DX
cooling section, hot water heat section, and fan
section. One energy/heat recovery unit could be
installed to ventilate the space. Install a CO2 sensor in
the classroom to activate the recovery unit.
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1971 (53 LMC- Study Hall, Maintenance Garage, Storage, Art
Room, Lower Storage)
•

The Study Hall and Art Room would be an extension of
the same system that supplies the five 1963 Classrooms.

•

In the Maintenance Garage, a new, larger exhaust fan
should be installed along with a new gas heater and
intake unit. The exhaust fan and intake should operate
from a CO and NO2 sensor and a manual override
switch.

1993 (Main office, Chemistry Lab, Commons, Kitchen, Band, Five
Classrooms)
•

Install an energy/heat recovery unit and a CO2 sensor
located in the return duct to supply and monitor
adequate outside air to the Main Office area.

•

The Chemistry Lab could be an extension of the same
system that supplies the six 1957 Classrooms

•

Install an energy/heat recovery unit and a CO2 sensor
located in the Commons Area to supply and monitor
adequate outside air. To dehumidify and cool the
spaces, the furnace must have a cooling coil installed.
The Kitchen appears to be ventilated to appropriate standards.
•

Install an energy/heat recovery unit and a CO2 sensor
located in the Band Room to supply adequate outside
air.

•

The five Classrooms could be an extension of the same
system that supplies the six 1957 Classrooms and the
Chemistry Lab.

1999 (Gym, Lobby, Locker rooms)
•

Install a CO2 sensor located in the return duct to
adequate supply and monitor outside air to the space.

www.is-grp.com
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Service and Distribution
•

The facility is served from a pad mounted transformer on
the north side of the 1957 building. It appears the facility
has two electrical services. One located in the basement
of the 1957 building and one located in the 1999 addition.

•

The 1957 electrical service equipment appears to be
original to the building and is in poor to fair condition.
Moisture was seen to be an issue and has corroded several
pieces of equipment. The service equipment is rated for
1200 amps at a voltage of 120/208, three phase. The main
electrical service in the 1957 building serves all areas
except the 1999 addition.

•

The 1999 electrical service equipment is in good to
excellent condition. 1600 amps at a voltage of 120/208
currently feed this addition. The main equipment is of
circuit breaker type feeding panels throughout the addition.
Based on utility data there is ample power for the existing
electrical devices. There is also available power for future
use, but since there is no main disconnect and six panels/
disconnects are fed off of the service entrance equipment,
the electrical code will not allow any more feeds to come off
the service entrance equipment. The inability to serve any
more equipment from the service entrance will potentially
cause a problem if the mechanical system upgrades require
larger power feeds.

•

Panels are positioned in corridors, boilers, and storage
rooms. Panels located in the corridors have been damaged
and are padlocked to restrict entrance to the breakers.
The panels fed from this service are of loadcenter type with
snap-in breakers. These types of panels are typically found
in residential buildings and are not as robust as panels with
bolt-on breakers.

•

Panels throughout the facility serve receptacle and lighting
circuits. Staff has reported that additional breakers are
needed in classrooms. Tripping of breakers has occurred
while turning on overhead projectors with the lighting on.
These systems should be separated to eliminate overloading
and tripping of the circuit breakers.

SOLUTIONS
•
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Replace existing electrical equipment in the 1957 building
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after the moisture issues have been remedied. The rating
of the main equipment can remain the same.
•

Install a main breaker upstream of the main gear in the
1999 addition to allow for additional equipment to be fed
from this gear.

•

Replace existing residential loadcenter style panels with
commercial panels utilizing bolt-on breakers, as failures
become an issue.

•

It is recommended that new dedicated circuits be used for
overhead projectors to separate them from lighting circuits
to eliminate overloading and tripping breakers.

ANALYSIS
Lighting and Lighting Controls
•

Light fixtures throughout the facility are in fair to good
condition. A majority of the facility utilizes fluorescent
type, T8 lamps.

•

Electrical and boiler rooms in the 1957 and 1963 addition
have incandescent lamping.

•

The basement of the 1971 addition has linear fluorescent
T12 lamps. T12 lamps are being discontinued.

•

Light fixtures in the 1993 addition are over 20 years old
and will start failing as they approach end of life.

•

Classrooms and gymnasium light levels were measured at
30 footcandles and should be 40-50.

•

Corridors range from as little as 5 to as great as 30
footcandles. Corridors in the 1963 and 1957 addition
ranged from 5-15 foot candles. Corridors should range
from 25-30 footcandles.

•

In corridors every third light fixture was on assuming to
reduce energy. This creates areas where light levels are
low and make it difficult for the video surveillance system
to record activities as well as students looking in their
lockers.

•

The facility does not currently utilize lighting control or
occupancy sensors in any areas. This does not comply with
the 2010 ASHRAE energy codes, which requires occupancy
sensing in most areas.

•

Law enforcement currently monitors activity within the
building but report light levels are poor and do not allow
for face recognition within the corridors.
www.is-grp.com
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SOLUTIONS
Lighting and Lighting Controls
•

Replace lamping in fixtures in the electrical and boiler rooms
from the 1957 and 1963 additions with LED, compact
fluorescent lamps or linear fluorescent light fixtures for
better energy efficiency.

•

Retrofit light fixtures in the 1971 addition with T8 lamps
and install occupancy sensors to turn lights off when the
space is vacant.

•

Replace existing fixtures in the 1993 addition as they will
soon be reaching end of life.

•

The following is a list of recommendations for lighting and
lighting controls which would bring the current facility into
compliance with current energy codes as well as provide
solutions to assist law enforcement and facility staff in fully
utilizing the surveillance system recently installed.
•

Install occupancy sensors in main and auxiliary gym to
automatically shut lights off when not occupied.

•

Replace light fixtures in classrooms with LED type.
Classrooms with windows, install a photo sensor to
automatically dim the light fixtures near the window.
Install occupancy sensors to shut lights off when not
occupied.

•

Locker rooms, restrooms, offices and similar spaces
replace light fixtures with LED type and install
occupancy sensors.

•

Band, Choir and Media Center: Replace light
fixtures with LED type. Install occupancy sensors to
automatically shut lights off when not occupied.

•

In the main corridors replace existing fixtures with
LED type. Install occupancy sensors and a lighting
control panel. The lighting control panel will allow light
fixtures to dim after normal school hours yet provide
even illumination down the corridors during after
school activities. For evening and overnight hours only
a select amount of fixtures will remained dimmed for
security. These fixtures will be located near exterior
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doors and intersections of corridors. All other light
fixtures would remain off until an occupancy sensor
activates while someone is moving in the corridor
turning on all fixtures within the corridor.
•

Replace existing building mounted fixtures with LED to
reduce energy. Light fixtures would be controlled by a
central photocell and lighting control panel.

Technology
•

Four exterior doors currently have access control but do
not monitor the door position. Door position switches
could be incorporated into the system so staff is notified
that a door has been propped open.

•

The facility does not have a synchronized clock system,
where clock exist they are battery powered and could vary
from one room to another.
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Estimated Costs
$1.25M - $1.5M
HVAC modifications to approximately 30,000SF of building
space. (1957, 1959 Spring, 1963 and 1971 additions)
$300,000 - $500,000
Building Envelope modfications (1957, 1959 Spring, 1963 and
1971 additions)
$300,000 - $400,000
Stand alone Maintence Shop (1,300 square feet)
$650,000 - $750,000
Remodel existing 6,800 SF area into new class rooms.
$1M - $1.5M
Remodel existing 6,500 square foot gymnasium into
auditorium.
$1.5M - $2.5M
Build a new 6,500 auxiallry gymnasium
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Building Name:
Address:
City, State, Zip:



Tenant Name:
Suite No.:

Luther High School
1501 Wilson Street
Onalaska, WI 54650

Property Manager:
Address:
City, State, Zip:

Luther High School

Inspection Date: 10/22/2014
Jacob Ward
Inspected By:
Reviewed By:
Amy Satterfield

Air quality parameters were measured in the following areas of the building. Measured air quality parameters exceeding
recommended limits are highlighted. Further evaluation of these areas should be considered.
Location
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Time

# of
Occ.

CO
(ppm)

CO
(ppm)

Temp.
(°F)

RH
(%)

TVOCs
(ppm)

349

1

47

49

0

Outdoors #1

8:26 AM

ROOM 36

8:30 AM

21

878

0

61

54

0

ROOM 16 AND 100

8:33 AM

13

901

0

63

51

0

ROOM 7

8:34 AM

21

868

0

64

48

0

ROOM 3

8:35 AM

24

1059

1

64

49

0

ROOM 2

8:36 AM

28

1389

1

65

52

0

ROOM 37

8:41 AM

17

691

1

68

42

0

ROOM 41

8:51 AM

22

771

1

71

36

0

MEDIA CENTER

8:53 AM

25

581

1

70

34

0

ROOM 4

8:55 AM

16

1048

1

70

39

0

ROOM 1

8:56 AM

20

1272

1

70

41

0

ROOM 102

8:57 AM

10

658

1

70

36

0

ROOM 104

8:58 AM

19

1087

1

70

42

0

ROOM 108

8:59 AM

23

1267

1

71

43

0

COMMONS

9:36 AM

200

869

1

70

40

0

MAIN OFFICE

9:37 AM

2

694

0

70

40

0

ROOM 17

10:09 AM

21

1002

0

72

37

0

ROOM 106

10:10 AM

9

1052

0

72

37

0

ROOM 110

10:11 AM

15

987

0

72

37

0

ROOM 51

10:14 AM

4

685

0

72

34

0

ROOM 50

10:15 AM

10

688

0

71

35

0

ART ROOM

10:18 AM

0

578

0

71

39

0

GYM

11:42 AM

11

807

0

73

34

0

SPIN ROOM

11:43 AM

10

1527

0

74

45

0

BAND ROOM

11:45 AM

12

973

0

73

36

0

ROOM 21

11:50 AM

27

1109

0

73

37

0

CONFERENCE ROOM

11:51 AM

13

1112

0

74

38

0

WEIGHT ROOM

11:54 AM

16

1019

0

74

41

0

Outdoors #2

11:57 AM

396

1

53

52

0

Comments

www.is-grp.com
© IEA, Inc. 2012

Page 2 of 3

Appendix
Section Headline
C
Here





CO – Carbon Dioxide
RH – Relative Humidity

CO – Carbon Monoxide
TVOC's – Total Volatile Organic Compounds


Temp. (°F.) – Temperature (degrees Fahrenheit)
ppm – parts per million

Discussion of Results
Carbon Dioxide (CO)
Areas with carbon dioxide (CO2) levels greater than 1,000 ppm are identified in red in the table above. Elevated CO2
levels indicate that ventilation may not be adequate for the number of people occupying the area. Further evaluation of the
ventilation system or investigating other causes for the high CO2 levels is recommended.

Carbon Monoxide
Carbon monoxide levels were within acceptable indoor air quality guidelines.

Temperature
During winter months, ASHRAE recommends that temperatures be between 68 degrees F and 75 degrees F. Areas with
temperature levels outside the ASHRAE-recommended range are identified in red in the table above. Evaluation of
temperature controls and/or ventilation system performance and operation is recommended.

Relative Humidity
ASHRAE recommends an indoor relative humidity range of 30-60%. Relative humidity levels identified in this building
were within ASHRAE guidelines.
Total Volatile Organic Compounds
Total volatile organic compound levels were below IEA's screening guidelines.
Evidence Of Moisture Observations
No indications of moisture problems were observed.
Evidence Of Fungal Growth Observations
No indications of fungal growth were observed.
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Categories
PRIORITY 1 (0-2 YEARS)
•

Life Safety Issue
As typically noted by Fire Marshal/Life Safety Officials

•

Deterioration Item
Further deterioration will create higher future repair costs or will damage
other areas of the building.

•

Health Issue
Areas that do not meet state health code requirements and have been
tagged. Mechanical systems that do not meet current ASHRAE Standards
are given a high priority. However, these upgrades are not mandated and
would not be required unless other substantial work is being done to the
facility.

•

Accessibility Issue
Must complete to provide access into the building, to the curriculum
within the building, to access a restroom or to obtain a drink of water.

•

Hazardous Materials
Item posing a significant impact on building occupants.

PRIORITY 2 (2-5 YEARS)
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•

Energy Issue
Item results in payback in 10 years or less.

•

Deterioration Item
Material or system that currently functions but will require replacement
of maintenance within 5 years.

•

Accessibility Issue
Modification required to meet state code guidelines.

•

Modernization
Modifications required to support future modernizations.

•

Hazardous Materials
Removal of items affected by other changes occurring in Group 2.

•

Health Issue
Inadequate exhaust and ventilation in lab environments and other areas
lacking adequate ventilation.
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PRIORITY 3 (6-10 YEARS)
•

Energy Issue
Item replaced results in payback in more than 10 years.

•

Health Issue
Non-tagged items that do not meet state health code requirements.

•

Deterioration Item
Material or system that currently functions but will require
replacement or maintenance in 6-10 years.

•

Hazardous Materials
Removal of items affected by other changes occurring in Group 3.

PRIORITY 4 (WOULD LIKE TO DO WITHIN 10 YEARS)
•

Aesthetics
Item which impacts the visual environment.

•

Hazardous Materials
Removal of items affected by other changes occurring in Group 4.

•

Accessibility
Issue To meet full requirements of federal guidelines as stated in the
ADA (American with Disabilities Act).

PRIORITY 5 ($500 OR UNDER)
PRIORITY N (NON-PRIORITIZED)
•

Item which is elective/aesthetic or programmatic which can be done
at any time.
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APPENDIX - F

RANGE

RANGE

This is your board room wall.

Conditions:
We visited the school November 11, mid morning.
It was 22 degrees out (ambient temp)
It was lightly snowing that day and was slightly overcast.
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Image taken from inside Principal
Paul Wichmann’s classroom. Image shows the uneven distribution
of insulation within the block.

North wall of 1999 lobby

This is your Large Gymnasium,
this is what you want to see.
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Mankato, MN
Faribault, MN
Des Moines, IA
Storm Lake, IA
Algona, IA
Sac City, IA
La Crosse, WI
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