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Executive Summary

HISTORICAL OVERVIEW
Constructed in 1931, Dixon Middle School (originally named 
Dixon Junior High) is a late period example of the 
Jacobethan Revival common in commercial and public 
buildings from about 1900–1935. 

The structure can be characterized as a conglomerate of 
the Jacobean and Elizabethan Period Revival styles. The 
building exhibits the architectural features typical of these 
styles including:

• steeply gabled roofs

• stone or terra-cotta window and door  
surrounds and other ornamental features

• ogee arches at the entrances

• crenelated parapets

The original building was comprised of a central two-story 
block with a steeply pitched roof with an intersecting 
gable over the centrally located main entry. At the east 
and west ends of this central block were two-story cross 
wings with ornamental pre-cast stone Gothic arches at  
the first floor. A two-story block with crenelated walls 
surrounded the north end of the east cross wing. A single 
story block extends to the east and north of the two- 
story block.

The structure is reasonably intact, but it is evident that it 
has undergone changes over the last ninety years —
shown in the multiple additions and obvious remodels that 
have occurred in the life of the building.

Red: The original building was comprised of a central two-story block with a steeply pitched roof and an intersecting gable over the centrally located main entry.

Green: At the east and west ends of this central block were two-story cross wings with ornamental pre-cast stone Gothic arches at the first floor.

Orange: A two-story block with crenelated walls surrounded the north end of the east cross wing. 

Yellow: A single story block extended to the east and north of the two-story block. 

Legend
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Red: The original building was comprised of a central two-story block with a steeply pitched roof and an intersecting gable over the centrally located main entry.

Green: At the east and west ends of this central block were two-story cross wings with ornamental pre-cast stone Gothic arches at the first floor.

Orange: A two-story block with crenelated walls surrounded the north end of the east cross wing. 

Yellow: A single story block extended to the east and north of the two-story block. 

Executive Summary

OBJECTIVES
The Provo School District’s Dixon Middle School was originally constructed in 1931 and has 
had major additions and remodels in 1941, 1960, 1988, 1998, and 2005. The building 
currently has an area of approximately 135,000 sq. ft. 

The purpose of this report is to evaluate the existing architectural, structural, mechanical, 
electrical, and plumbing systems and to study the impact and feasibility of the following 
items:

1. Preserve the 1931 building to continue functioning as a middle school. This option 
should assume that all other additions to the original building are demolished 
and a separate, new building is built on the same site to house school space that 
cannot fit within the original building. The original 1931 building would remain as a 
historic structure.

2. Preserve the 1931 building and change the long-term use for District Services. 
This option should assume that all other existing buildings would remain and be 
part of a campus renovation, seismic upgrades, re-roof, mechanical system 
upgrades, and replacements, etc.

3. Determine whether or not Dixon Middle School should remain on the current 
campus site for the long term.

The findings of this report were gathered during several site visits by the team. While the 
focus of this report is on the original 1931 portion of the building, the building was reviewed 
in whole. This report is not intended to be an exhaustive or comprehensive evaluation of 
the building and its systems, but does document items encountered which are relevant to 
the purpose of the study. 

dixon junior high band - 1940

dixon middle school - 1950
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e x ample of steep gable roof e x ample of ornamental stone fe ature

Executive Summary

PRESERVATION SUMMARY
Built in 1931 the original Dixon Middle School is an excellent 
example of a late period Jacobethan Revival Style. The 
building has been well cared for and is in remarkably good 
condition.

The principle character-defining features of the style are: 

• masonry construction

• steeply gabled roofs

• stone or terra-cotta window and door surrounds 
and other ornamental features

• ogee arches at the entrances

• crenellated parapets

The Provo City School District wants to maintain and 
restore the original 1931 structure in both options, whether 
it continues to be used as a middle school or is 
re-purposed for District services. Therefore, the 
preservation strategies to be employed are essentially 
identical  
and include:

• cleaning and repointing of the masonry exterior 

• replacement of the shingles on the steeply  
pitched roof

• replacement of deteriorated pre-cast stone 
details 

• removal of the non-compatible additions 

• replacement of the non-historic aluminum 
windows

• revealing concealed historic interior detailing

e x ample of e xisting ogee arch visible e x ample of crenell ated par ape ts
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ARCHITECTURAL SUMMARY 
The following pages provide further detail about the advantages and challenges of 
preserving these structures. It is this team’s professional opinion that while there is value 
in maintaining the original 1931 school, the subsequent additions lack historical 
significance, are structurally much more costly to remedy and will never be on par with 
new construction in terms of durability, infrastructure, technology and building health. 
Therefore, if the 1931 structure is deemed special enough for the community it may be 
worth the expense to preserve but not the mid-century additions.
 
Further, a complete rebuild of the middle school on the north end of the site will save time, 
be a wiser long-term investment, be safer and easier to supervise and better able to meet 
the needs of modern education for the next 75 years. It will also allow for more usable 
green space and playfields or tennis courts on site.
 

SITE RECOMMENDATION FOR THE  
NEW DIXON MIDDLE SCHOOL

• Education design best practices should be considered when planning zoning, 
adjacencies and wayfinding

• Placing new construction on the site will require study for a sympathetic  
connection to the historical structure Maintain safe, easily discernable circulation

• Separation of bus traffic from parent drop-off location

• Student circulation away from vehicular traffic

• Building fenestration design that increases site supervision

• Containment of on-site underground waterways currently affecting the building

POSSIBLE LAYOUT
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MECHANICAL SUMMARY
Analysis: The mechanical systems are comprised of an 
existing air handler serving fan powered VAV boxes with 
steam reheat and distributed steam radiators for the 1931 
building, and packaged single zone DX rooftop units with 
gas heat for the building additions. 

Recommendation: A full replacement of the mechanical 
systems with a new central boiler and chiller plant is 
proposed, along with new VAV air handlers, new VAV boxes 
with hot water reheat, and associated controls. This 
system was selected for its high longevity, low 
maintenance, and above-code energy performance.

ELECTRICAL SUMMARY
Analysis: Little if any of the existing electrical system can 
be reused. 

Recommendation: The electrical service and distribution 
system should be replaced in its entirety due to code, 
safety, and obsolescence of equipment. Much of the 
lighting uses the latest LED technology, but as remodeling 
occurs and ceilings are replaced, new LED fixtures will be 
needed.  

Lighting controls do not meet the latest energy codes and 
standards. Occupancy sensors, daylighting, and timed 
controls will need to be added. The building is deficient in 
emergency egress lighting, so new emergency and exit 
fixtures are required. 

A new generator is recommended to provide standby 
power for life-safety functions as well as voice/data 
communications and building security. The main fire alarm 
panel is in good, working order but notification devices are 
lacking in areas that are required by current fire codes.  

School intercom, while in functioning order, uses an older 
model of equipment and so there is an opportunity for an 
upgrade to meet latest school District standards. The 
communications and security systems use the latest 
District standards, but will need to be revised to 
accommodate any new or remodel work.

PLUMBING SUMMARY
Analysis: The existing domestic water system is served by 
an aging galvanized steel main from the street; however, 
the building distribution piping and associated water 
heating system has recently been replaced and 
re-distributed to the existing plumbing fixtures (with minor 
exceptions). 

Recommendation: Replace the domestic water main from 
the street and replace piping following plumbing fixture 
replacements; the existing domestic water heating system 
can be retained. Extend new gas piping to new mechanical 
systems.

Analysis: There are three separate sanitary drainage 
branches to the city main associated with the original and 
additions; maintenance staff has replaced piping following 
failures. 

Recommendation: Replace the sanitary drainage system 
for the 1931 building and the sewer lateral to the city main 
and replace piping to the mains following plumbing fixture 
replacements for the building addition areas. Retain the 
existing roof drainage systems. 

FIRE PROTECTION SUMMARY
A new wet-pipe sprinkler system for the building(s) is 
recommended.

STRUCTURAL SUMMARY
Based upon our evaluation of the existing structures, the 
estimated costs for the two alternatives are:

Option 1: Seismic retrofit of 1931 structure.  
Estimated cost = $700,000 to $850,000

Option 2: Seismic retrofit of 1931, 1941, and 1960 
structures (the 1988, 1998, and 2005 structures are 
assumed to have adequate seismic detailing and 
strength), and upgrade floor framing as required to 
provide added live load demand for office use. 
Estimated cost = $4,000,000 to $4,750,000

The majority of the existing structure consists of 
unreinforced or partially reinforced masonry construction. 
This type of structure poses a high risk to life safety in the 
event of a major seismic event. 

When considering future long-term use of such structures 
it is imperative that strong consideration be given to 
seismically upgrading the structural systems. In buildings 
of this character the cost to seismically upgrade is 
significant, and in our opinion, when considered with 
additional costs required to upgrade other building 
systems, is not justified unless there is significant 
historical or other intrinsic value in the original structure —
or unsurmountable monetary constraints. 

While a seismic upgrade can achieve an acceptable life 
safety level of resistance the upgraded structure will not 
perform in a seismic event as well as a new structure. The 
original 1931 structure appears to have significant 
aesthetic and historical value and preserving it could be 
easily justified.



SITE
ANALYSIS
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Architectural Analysis

INTRODUCTION
Constructed in 1931, the original Dixon Middle School is a late period example of the 
Jacobethan Revival style common in Utah commercial and public buildings from 1900–
1935. The structure is characterized as a conglomerate of the Jacobean and Elizabethan 
Period Revival styles. The building exhibits the architectural features typical of these 
styles with its masonry construction, steeply gabled roofs, stone or terra-cotta window 
and door surrounds and other ornamental features, ogee arches at the entrances, and 
crenelated parapets (the notched tops on the walls resembling a castle).

The structure is reasonably intact, but it is evident that it has undergone changes over the 
last ninety years —shown in the multiple additions and obvious remodels that have 
occurred in the life of the building.

Proposed options for the use of the building include: 

1. preserving the original 1931 portion for continued use as a school

2. preserving the original 1931 portion for use as District support offices

Both options have, at their core, the preservation of the original 1931 portion of the 
building, and as such, is nearly identical in scope. The use as offices, it could be argued, 
offers slightly more functional latitude in representing the true character of the historic 
interiors —as it requires less technical infrastructure support than a school. The primary 
approach in any historical building is the identification of the overall goal of the 
preservation. There are many degrees to which a building can be preserved, from a 
complex and complete restoration of historical elements, to a much simpler approach of 
cleaning and preserving features as they are currently. 

The Secretary of Interior’s Standards for the Treatment of Historic Properties provides a 
series of guidelines for historic preservation best practices. These guidelines offer 
important technical advice and direction regarding the treatment of historic properties. 
The guidelines help define the scope of preservation efforts by recommending the 
identification of a property’s “Character-Defining Features” and focusing the efforts of 
preservation practices to stabilize, repair, or replace these features. Dixon Middle School 
has been carefully cared for over its lifetime and as such is in remarkably good condition. 
There are few needs for major stabilization efforts and most of the scope of the 
preservation of the building can be focused on the character defining features.

dixon middle school - 1950

current vie w of e ast entr ance and crenel ated  
par ape t wall

current photo of school from the southe ast
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ineffective dr ain at base of stairs outside boiler roomspring water running across floor in stor age room at base of interior stair to boiler room

spring water running down stair and entering boiler room

BUILDING STABILIZATION
The primary efforts of stabilization should be focused on the control of the ingress of the 
underground water supply. The building is located directly on top of a natural spring and a 
former water mill raceway. The naturally occurring groundwater is entering the building in 
two locations, at the foot of both stairwells leading into the main boiler room. 

As the later additions of the building are removed, and the original perimeter of the 1931 
building is exposed, efforts to contain and direct the natural groundwater will be needed. 
The addition of culverts and piping to capture the groundwater and re-direct it to other 
areas of the property will dramatically affect the long-term stability and occupant safety 
of the building.
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Architectural Analysis (Continued)

CHARACTER-DEFINING FEATURE 
TREATMENTS — EXTERIOR
The principal character-defining features of the original 1931 
building are those most identifiable with the Jacobethan 
Revival architectural style —with its masonry construction, 
steeply gabled roofs, pre-cast stone window and door 
surrounds and other ornamental features, masonry ogee 
arches at the entrances, and the crenelated parapets. Also, 
the windows are a significant character-defining feature 
which have been replaced with simplified aluminum 
windows and aluminum paneling during the life of the 
building.

Masonry Construction
Typical with the period, the exterior walls of the school are 
multi-wythe brick masonry. Standard multi-wythe walls 
have a hard fired, durable face brick and softer bricks in the 
center of the walls. The brick exterior of the school is in very 
good condition. There are minor areas of mortar 
degradation, mostly centralized around the upper portion of 

the crenelated parapet walls. Recommended remedial 
treatments of the brick exterior include cleaning of the 
masonry and repointing missing or damaged mortar. 
Cleaning of exterior brick masonry is achieved by employing 
the gentlest means available. Cleaning products such as 
ProSoCo Sure Klean is a family of cleaning products that 
vary in strength or causticity, from mild cleaning chemicals 
similar to soapy water, all the way to strong acidic cleaners. 

The 1931 portion of the school would best benefit from a 
mild cleaning agent, power washed, and rinsed. Under no 
circumstances should the building be sandblasted. 
Sandblasting, commonly used in the 1970s and 1980s as a 
brick cleaning technique, actually causes more damage to 
brick by removing the hard outer shell of face brick and 
revealing the softer inner clay allowing it to erode much 
more rapidly.

Repointing of the brick walls, especially around the 
crenelated parapet walls, is critical in ensuring the long-
term stability of the brick masonry. The mortar joints 

between the individual bricks are to be cleaned, and any 
loose mortar should be removed. The missing or damaged 
mortar is replaced with a compatible lime-based mortar 
mixture and pushed into the joints between the brick 
through a process called tuck pointing. Lime-based mortars 
are compatible with historical mortars and once fully cured, 
are of a consistent hardness as the historical materials. 

The area of repair above the east entrance should also be 
investigated to determine the make-up of the mortar used 
in the repair. If the mortar is a Portland cement-based 
mortar, it should be removed and replaced with the lime-
based mortar. Portland cement-based mortars are not 
compatible with historic brick and mortar and should not be 
used in historical buildings as they cure to be much harder 
than historical materials. Natural temperature and moisture 
fluctuations cause the brick and mortar to expand and 
contract, and the Portland cement mortars do not react in 
the same manner and tend to break-up the historic brick 
and mortar leading to increased degradation of the historic 
brick and mortar over time.

mortar and pre-cast stone de terior ation at crenel ated par ape t wallvie w of e ast entry - note repointed brick above entry door arch
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ROOFING
The original 1931 school had a wood shake roof as is 
evidenced by the shakes on the vertical wall adjacent to 
the central gable on the south elevation (pictured, right.) 
The current 3-tab asphalt shingle roof has reached the end 
of its life and is in need of replacement. There are many 
options available for use as replacement roofing material 
—architectural asphalt shingle, wood shakes, and 
composite roofing materials that replicate the visual 
appearance of traditional wood shakes. 

The order of preference for roofing materials to be used for 
replacement are:

1. Natural Wood Shakes

2. High-quality Composite (synthetic) Shakes 

3. Architectural Asphalt Shingles 

The three options listed are most consistent with the 
historic character of the original roofing and will offer a 
durable, weather-resistant roof with a 30-40 year lifespan. 
Other roofing products such as tile, metal roofing or 3-tab 
asphalt shingles are not consistent with the historic 
character of the building and would dramatically alter the 
historic aesthetic of the roof and should not be considered 
as suitable replacement materials.

The Provo City School District may be hesitant to use a 
natural wood shake on the building as it may require a 
higher than acceptable level of maintenance and requires 
a special fire-treated shake installed over an asphalt cap 
sheet to obtain a Class A fire rating. With these 
considerations in mind, the recommended roofing 
material is a high-quality composite shake such as DaVinci 
Multi-Width Shakes. Composite shakes offer a Class A fire 

suspected original wood shakes at main entr ance gable

damage and missing 3-tab shingles on west roof damage and missing 3-tab shingles on north and e ast roofs
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rating, are visually very similar to the original wood shake, 
and often have a lifetime warranty.

During the roofing replacement, the underlayment should 
be carefully inspected, and any damaged sections of 
sheathing replaced. Special care should also be taken to 
ensure that the ridges, valleys, and eaves are adequately 
treated with a suitable ice and water shield product and 
flashings before the new roofing materials are installed. 

The existing wood fascias and soffits are also in need of 
inspection. There are areas in which components are 
either missing or severely deteriorated and need 
replacing. The areas where the original soffit and fascia 
are intact require careful preparation and repainting. Care 
should be taken with the replacement items to ensure 
accurate replication of profiles or details. 

In addition to the roofing materials, there are a few gables 
in the roofline which were covered with a traditional plaster 
stucco finish. They are distinctive due to the large swirl 
pattern in the plaster. The best remaining example is on 
the west side of the original building just above the west 
classrooms addition. 

The plaster stucco is in good condition except for a few 
areas of damage from previously removed anchors. The 
damaged areas have exposed the softer bricks used in the 
multi-wythe walls and should be patched with a 
cementitious stucco applied to match the historical 
pattern and texture.

Architectural Analysis (Continued)

original stucco gable - note damaged stucco and e xposed sof t brick under e ave r akes and at bot tom right of photo



Dixon Middle School Historic Preservation Feasibility Study          17FFKR K–12 Studio | Advancing Education Through Design

D R A F TArchitectural Analysis (Continued)

PRE-CAST STONE WINDOW AND  
DOOR SURROUNDS AND OTHER 
ORNAMENTAL FEATURES
Dixon Middle School has several decorative ornamental 
items made from pre-cast stone. Features such as the 
window sills, door surrounds, and the gothic arch details 
on the face of the cross-wings are in remarkably good 
condition and would only require a thorough cleaning 
when the exterior brick is cleaned and possible surface 
repairs with a compatible mortar.

Other decorative features, such as the roof rake segments 
and crenelated parapet wall caps, have begun to 
deteriorate and would require complete replacement. 
These items in their current deteriorated condition could 
become loose and present a falling debris hazard to 
building occupants. Care should be taken to ensure that 
the replacement items have a similar color and texture to 
the originals to blend into the historic façade and be as 
indistinguishable from the originals as possible.

pre-cast stone gothic arch de tailing in e xcellent condition

mortar and pre-cast stone de terior ation at crenel ated par ape t wall de terior ated pre-cast stone roof r ake segments
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Architectural Analysis (Continued)

EXTERIOR ADDITIONS
Just to the west of the main entrance of the building and on nearly the entire west and 
east facades, as well as a large percentage of the north, are non-compatible additions. 
These additions should be removed carefully and the original exterior brick walls exposed 
for repair. The condition of the original walls behind the additions are likely to be in as good 
a shape as the remainder of the original building, but there is the possibility of uncovering 
unforeseen issues that will need to be addressed. 

The additions and new interior finishes have been anchored to the exterior walls, and 
these anchorages will likely expose several holes and penetrations of the original brick 
veneer. Any penetrations in the original brick mortar can easily be repaired during the 
repointing process described above for the crenelated parapet wall tops. 

Penetrations into the existing brick will need to be evaluated for their severity and how 
much they have compromised the integrity of the existing bricks. The issues could range 
from simple holes with little damage to the brick —which would require filling with a 
suitable material— or a penetration that has broken or damaged the brick beyond repair 
and would require replacement of the original brick with one of similar color and texture. 
The conditions cannot be adequately evaluated with the additions in place and would 
require their full demolition to reveal the true scope of the repair work.

In addition to the remodels, the roofing materials used on the additions have been flashed 
up the vertical face of the original walls. We recommend their removal. Residue such as 
adhesives and tar must be cleaned with chemical cleaners of higher strength than the 
remainder of the brick walls, again exercising care to be sure the gentlest methods are 
used.

de tail photo of incompatible addition at main entry

incompatible additions at main entry and est of original 1931 building
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INCOMPATIBLE WINDOWS
The original exterior windows, as evidence of the examples 
stored in the attic, were wood and consisted of a basic 
module of a 3 lite fixed transom, over a 3x3 lite awning 
window over another 3x3 lite awning window. The basic 
module was used in various combinations of two, three, or 
four windows as shown in the historic photographs. 

At a point in the life of the building, suspected to be during 
the 1960s, the original wood windows were replaced by a 
framed wall with an aluminum siding cladding and 
installed a single pane sliding window. The resulting visual 

impact on the historical façade was devastating to the 
character. The replacement of these non-compatible 
widows will make the most significant affect on the visual 
appearance of the building. The original windows were 
likely replaced for many reasons including; deteriorated 
wood, reduced functionality of the operating mechanisms, 
reduced outdoor visibility, or energy savings. Replacement 
windows should be high-quality steel or aluminum clad 
wood windows with true divided lites to most match the 
originals. 

The 3 lite transom could be glazed with spandrel glass to 

allow for a lowered ceiling providing an enlarged ceiling 
plenum for modern efficient mechanical and electrical 
services. Modern glazing technology, with spectrally 
selective coatings, will dramatically improve the energy 
performance over the small aluminum windows now in 
place
as well as improve the connection between the 
classrooms and the outdoors. The windows recommended 
are not inexpensive, but when properly installed can 
provide upwards of 50 years of use in the building and will 
provide an enormous improvement to the visual aesthetic 
of the building facade.

incompatible aluminum window and wall fill-in — these t wo windows are 
the location of the right-most windows in the historical photo

original wood window found in at tic photo of building with original wood windows
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Architectural Analysis (Continued)

CHARACTER-DEFINING FEATURE 
TREATMENTS – INTERIOR
Buildings of the period are characteristic of a concept 
known as compartmentalization —the dividing of the 
interior spaces into small compartments. This concept 
works well in both the potential uses of the building. 
Interior public spaces such as the long hallways and the 
main entrance should be the focal point of the 
preservation scope inside the building. 

Chief among the interior character-defining features are 
the ogee arches at the stairwells and main hallway 

e xisting ogee arch partially conce aled by the lowered ceiling - note the 
arch beginning at the ceiling (painted blue)

e x tent of suspected historical wood wainscot at e ast end of 2nd floore xisting ogee arch visible at the e ast stairwell

intersections. While mostly buried under later renovations, 
these arches are intact in the east and west stairwells and 
partially visible at the hallway intersections. Careful 
compartmentalization strategies could expose the partial 
arches and still allow for ceiling plenum space.

Traditionally, the walls and ceilings would have been lath 
and plaster. It is unlikely that the ceiling of the school 
would have been a decorative tin or metal ceiling. Lath and 
plaster are successfully replicated with modern, gypsum 
board wall construction, and little special attention needs 
to be placed on reproducing the interior finishes in the 
bulk of the school because the seismic retrofit 

requirements will likely require the floor diaphragm to be 
anchored to the exterior walls and this work often destroys 
historic wall and ceiling finishes. 

There appears to be a remnant of a decorative wood 
wainscot at the east end of the second floor. New 
decorative wainscot can be installed to reflect this 
historical treatment and would offer a durable surface with 
simple maintenance requirements.

The main stairwells are quite intact and require little in the 
way of remedial attention. The primary issue with most 
historic stairs are the rise and run of the treads and the 
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D R A F TArchitectural Analysis (Continued)

rise and run appe ar to mee t modern building code requirements

stairwell r ailings have been modified to current height requirements

typically low guardrails. Dixon’s stair rise and run appear to 
meet modern building code requirements and the 
guardrails have been modified to current height 
requirements.

The typical historic flooring material for the building would 
have been a hardwood floor. This material is completely 
inappropriate for use in either a school or an office building. 
The inclusion of carpeting and durable sheet goods already 
used in the building would not have a detrimental impact to 
the other historic preservation efforts.
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D R A F TSite Analysis

INTRODUCTION
The Provo School District’s Dixon Junior High, now known 
as Dixon Middle School, was originally constructed in 1931 
and has had major additions and remodels in 1941, 1960, 
1988, 1998, and 2005. The building currently has an area of 
approximately 135,000 sq. ft. The purpose of this report is 
to evaluate the existing mechanical, electrical, and 
plumbing systems and to study the impact and feasibility 
of the following items:

1. Preserve the 1931 building to continue functioning 
as a middle school. This option should assume 
that all other additions to the original building 
would be demolished and a separate, new 
building would be built on the same site to house 
school space that cannot fit within the original 
building. The original 1931 building would remain 
as a historic structure.

2. Preserve the 1931 building and change the long-
term use for District Services. This option should 
assume that all other existing buildings would 
remain and be part of a campus renovation, 
seismic upgrades, re-roof, mechanical system 
upgrades and replacements, etc.

3. Determine whether or not Dixon Middle School 
should remain on the current campus site for the 
long term.

The findings of this report were gathered during a site visit 
on October 24, 2018. While the focus of this report is on the 
original 1931 portion of the building, the building was 
reviewed in whole. This report is not intended to be an 
exhaustive or comprehensive evaluation of the building 
systems, but does document items encountered which 
are relevant to the purpose of the study. 

dixon middle school e x terior
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e xisting ste am r adiator e xisting ste am boiler

EXISTING HEATING SYSTEMS
The original 1931 building utilized a coal fired steam boiler 
system and radiators. The main function of the radiators 
has since been abandoned with the addition of a roof 
mounted air handler (see cooling systems). The central 
boiler was removed and the steam piping is now 
connected to the boiler system of a newer building. 

Although most of the radiators in the original building were 
abandoned, many of the corridors of the building additions 
are still heated by existing radiators connected to the 
central boiler plant. The primary heating for the building 
additions is accomplished by gas fired standalone rooftop 
units.

The north mechanical room houses the current existing 
central steam boiler plant which consists of a natural gas 
fired, Scotch Marine style boiler and associated piping 
distribution. Although the burner was replaced recently, 
the boiler is in poor shape.

This existing steam piping is in poor shape. The existing 
insulation has been removed during abatement or failed.
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EXISTING COOLING SYSTEMS
The cooling system for the 1931 building is limited to a 70-ton direct expansion (DX) air handler which supplies conditioned 
air to fan powered VAV boxes serving classrooms and ancillary spaces. The main supply duct extends from the air handler 
and through the existing attic space of the original building to serve the existing fan powered VAV reheat coils. This air 
handler is beyond its serviceable life. 

The primary heating and cooling for the building additions is accomplished by multiple direct expansion (DX) air handlers 
with gas fired heating which supply conditioned air to classrooms and ancillary spaces. There are approximately 35 air 
handlers serving the building additions, all installed at various times. The maintenance crew has replaced/repaired these 
air handlers following failures.

193 1 building main supply duct in at tic

193 1 building 70-ton air handler

Mechanical and Plumbing Systems (Continued)

various dedicated roof top units serving multiple building additions
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D R A F TMechanical and Plumbing Systems (Continued)

EXISTING PLUMBING – WATER SYSTEMS
The original domestic water system and associated water riser no longer serves the 
building water systems. Rather, the domestic hot, cold, and recirculation water demand is 
served by the new domestic water system from the north mechanical room. The 
associated water piping mains and piping to the first-floor fixtures were recently replaced 
along with the new water system upgrade; however, the piping to existing second floor 
restroom fixtures was not replaced with this upgrade.

The line to the north mechanical room is supplied from the water main running along 
700W. The cold water distribution piping has been replaced with copper piping recently. 
The domestic water heating system was also recently replaced with a high-efficient boiler 
and three (3) associated hot water storage tanks. All of the associated piping within the 
boiler room and throughout the entire campus, excepting the second floor restrooms of 
the 1931 building, has been replaced with new copper piping.

EXISTING PLUMBING – WASTE AND VENT
Drainage systems serving the 1931 building have been replaced following failures. The 
frequency of the failures is commensurate with the building age. Few deficiencies were 
reported with the main lateral to the street; however, it is likely that the main is a mixture 
of clay and cast-iron piping. 

The status of the drain lines for the building additions (two separate drain mains) is 
commensurate with the age associated with each building addition. Maintenance staff 
has replaced sections of piping following failures.

EXISTING PLUMBING – ROOF DRAIN
The existing drain system for the 1931 building utilizes architectural gutters.  
See architectural study.

The status of the building additions’ roof drain lines is commensurate with the age 
associated with each associated building renovation; however, no failures have been 
reported. 

FIRE PROTECTION
None of the buildings on this campus is protected by fire sprinklers. 

weil boiler and pippingstor age tanks
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D R A F TMechanical and Plumbing Systems (Continued)

EXISTING SPACE ABOVE CEILING
These photos represent a sampling of the above-ceiling investigation conducted to determine feasibility of new piping and ductwork routing. The corridor ceiling space in the 1941 
addition was too full for pictures; however, the hot water piping can follow the route of the existing steam piping or simply be routed through classroom ceilings. We recommend that a 
more exhaustive evaluation take place during design.

above corridor - 1931 buildingauditorium cooridor - 1998 buildilngabove computer l ab - 1988 buildilng
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ENERGY USAGE AND CONSERVATION
Spectrum Engineers analyzed the energy reports provided for 
Dixon Middle School generally and also compared the school’s 
energy usage index (EUI) with the most recent national median 
for K-12 schools reported by Energy Star. 

Generally, the energy usage index has decreased year over 
year. We believe this is attributed to the transition to LED light 
fixtures, optimization of the facility systems via set back 
schedules, and good general maintenance.

Comparing the schools EUI with the national median energy 
star report, this facility is projected to have an energy usage 
17.7% better than the national median (see table).

The mechanical systems proposed hereafter will continue the 
energy conservation trend without over-taxing the District’s 
maintenance staff.

Dixon Middle School EUI 2016 Usage 2017 Usage 2018 Usage*

Gas DKTHM 3,647 3,624 3,526

Electricity kWh 645,450 609,672 565,744

Conversion to Kbtu 5,847,113 5,702,115 5,454,344

Calculated EUI 42.9 41.8 39.9

% Better than National Median 11.6% 13.8% 17.7%

*based upon projected usage

National Median EUI 48.5
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D R A F TElectrical Systems

EXISTING SYSTEMS DESCRIPTION
Electrical Service and Distribution
The Dixon Middle School receives electrical service from Provo City Power. There is a utility pad-mounted transformer located outdoors on the north side of the building. It appears to 
have been added during one of the more recent building additions. The transformer size is 500 kVA and has a secondary voltage of 120/208V, 3-phase, 4-wire. 

The peak demand on the building, according to Provo City Power, is 440 kW. Taking into account power factor and the NEC demand factor of 1.25, the transformer is essentially fully 
loaded, so there is no capacity for future growth. The year over year trend of the peak demand is declining, most likely due to the School District’s energy conservations measures that 
have been implemented. The chart below shows the monthly peak kW trend for the past five years.
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provo cit y pad-mounted tr ansformer 1600a main disconnect other main disconnects

From the transformer, secondary service is brought into 
the building with underground conduits and conductors 
that enter the building and run through the basement level 
to the main electrical service disconnects located in the 
basement fan room area. The secondary service 
conductors have no overcurrent protection between the 
transformer and the main disconnects, which is unsafe 
and a code violation. The main disconnect(s) from a utility 
transformer need to be located outdoors or at the point of 
entrance of the service conductors (see NEC 230.70(A)(1)).

There are multiple main disconnects  —one rated at 1600A, 
one at 800A, and one at 400A. The service gear is poorly 
labeled, so there may be other main disconnects. The 
1600A main appears to feed another distribution board 

Electrical Systems (Continued)

which feeds a majority of the panels in the building. The 
800A disconnect is labeled “Auditorium Main”, and the 
400A disconnect has no label.

One recommendation will be to redo the electrical service 
by adding one main disconnect outdoors and cleaning up 
the multiple mains by provide a new distribution panel that 
feeds all loads in the building and that is clearly labeled. A 
new building of this size would have a 277/480V service. 
The extent of the remodel and equipment replacement will 
determine if the service voltage should be changed from 
120/208V to 277/480V.

Other distribution and branch panelboards are located 
throughout the building and are of various ages and 

conditions based on when they were added during the 
different projects over the past 85 years. Most of the 
distribution gear encountered appears to be 1960 or 
newer, much of which is obsolete equipment with no 
available parts except from the refurbished market. Many 
of the branch panelboards are recessed in masonry block 
walls, which makes it very difficult to use in later remodels 
and additions  —it’s difficult to get new conduits in and out 
of the panel, and having to rely on the use of old conduits if 
they are not full of conductors.

For any new work, it will be recommended to create new, 
dedicated electrical rooms where new and future circuits 
can be easily accessed and run to new outlets and 
devices.



Dixon Middle School Historic Preservation Study         30FFKR K–12 Studio | Advancing Education Through Design

D R A F TElectrical Systems (Continued)

corridor lighting

t ypical br anch panelboards - recessed in masonry block

Lighting and Lighting Controls
The interior lighting fixtures are predominantly 
fluorescent, however, many of the fixtures have been 
retrofitted to LED type. In some cases, LED lamp 
replacements have been used, while in other cases the 
complete fixture has been replaced with an LED type. 
Lighting levels appear to be adequate, and a reduction in 
levels for further energy savings may even be considered 
in some areas such as corridors.

Interior lighting control does not meet current energy 
codes. For the most part, lighting controls consist of 
manual on/off toggle switches. Current codes require 
occupancy sensors, daylighting control and /or timer-
based relays that automatically turn lights off. In addition 
to these automatic controls, manual override switches are 
required to allow occupants to turn lights on and off. For 
any new work, the building will need to comply with the 
latest codes and standards for energy and lighting control.

The theatrical lighting systems is reportedly in working 
order with adequate capabilities to meet the needs of the 
school. The District may want to consider an upgrade to a 
new theatrical lighting system including LED lighting with 
DMX controls.

cl assroom lighting

Emergency egress and exit lighting is minimal and below 
current codes and standards. Some exit signs are the 
tritium type that need to be disposed of as hazardous 
waste at end of life. There are some LED exit signs in the 
building, but additional signage together with more 
emergency lighting will be required for any new work.

Exterior lighting consists mostly of wall-mounted light 
fixtures. The exterior lighting levels during nighttime were 
not measured, however, based on a visual observation 
during the day, the exterior lighting does not appear to be 
adequate for a safe environment. Additional exterior light 
fixtures are recommended.
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Emergency/Standby Power
The building does not have an emergency/standby generator. Emergency lighting and other life-safety functions such as 
fire alarm depend on batteries. As mentioned above, the emergency lighting is inadequate. A new generator is 
recommended to provide emergency/standby power for emergency egress and exit lighting, fire alarm, security systems, 
BMS, IT rooms and cooling, refrigerators and freezers, and possible a large room(s) for the purpose of a community 
emergency shelter.

Fire Alarm
The fire alarm system is an EST “Quick Start” and the main panel is located in the administrative main reception area. The 
system reportedly is in working order and is maintained by StateFire. The system was not tested as part of this study, 
however, based on a visual observation, the audio/visual alarm devices are deficient in their placement. Many areas of the 
building will require additional devices to meet current codes and standards. The system appears to be in good working 
order, so the additional devices should be able to be added without requiring a system upgrade. Since the building is not 
sprinkled, there are heat detectors located throughout the building, and were in each room that was observed as part of 
this study.

Structured Cabling
The voice and data cabling and distribution system appears to be adequate and in working condition with no reported 
issues. The cabling has been upgraded to the latest District standard of CAT6 cables for wall station drops, and (2) CAT6A 
cable for wireless access points. Data closets are not dedicated spaces and are inadequate in size and access to run new 
cabling. It is recommended that new data closets be provide that are sized and located to current standards. This would 
require a redo of the building’s cabling.

Intercom and Clock
The existing intercom system is a Rauland “Telecenter” with the head-end rack located in the main administration area. 
The system is used as an all-page only, with no individual 2-way function. The class bells are sounded through the system 
based on internal time clock. Room clocks are stand-alone battery-operated type, with no connection to the central 
intercom/clock. The system is apparently in working order, however, it is does not meet the latest District standard so 
there is an opportunity to replace the system with this renovation.

Security
The security system consists of IP-based video surveillance with Milestone software and motion sensors. Some exterior 
doors doors have been retrofitted with Isonas IP-based proximity type card readers that are power over ethernet (POE). 
These systems seem to be in working order with no reported issues.

main fire al arm panel and  
t ypical horn/strobe
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INTRODUCTION
Provo School District has requested an evaluation of the Dixon Middle School, located at 
750 West 200 North, Provo, Utah, to assist them in planning for future facility use and 
potential upgrades.  This report will address the results of the structural portion of the 
evaluation.  The Dixon Middle School consists of an original structure constructed in 1931, 
with subsequent additions in 1941, 1960, 1988, 1998, and 2005. The original structure is 
approximately 19,000 sf, and with the additions the total area is approximately 135,167 sf.

The evaluation has been structured to address two alternatives the School District would 
like to consider which are outlined as follows:

1. Option 1: The original 1931 structure will be maintained and the remainder of the 
structure will be demolished and replaced. The 1931 structure will be seismically 
upgraded to a “life safety” level of seismic restraint.

2. Option 2: The existing structure including the original 1931 structure and all 
additions will be maintained and repurposed for District services. All existing 
structures that do not meet “life safety” level of seismic restraint would be 
upgraded to that level.

In addition, the District requests a professional opinion, with pros and cons, of whether or 
not the Dixon Middle School should remain on the current campus for the long term.

Our evaluation is based upon available architectural drawings of the original structures, a 
“Dixon Middle School Evaluation” by KMA Architects, and a site visit October 24, 2018.  
Drawings of the existing structure were very limited.  The conclusions rendered are based 
upon FEMA (Federal Emergency Management Agency) 154, Rapid Visual Screening of 
Buildings for potential Seismic Hazards: second addition, and our engineering judgment 
based upon our professional experience with similar type structures.  Cost estimates are 
based upon FEMA 156, Typical Costs for Seismic Rehabilitation of Existing Buildings (a 
tandem document to FEMA 154), our recent experience with similar projects, and our 
professional judgment. 
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1931 Original Structure
The original building is a two-story structure consisting of 
masonry bearing walls supporting a wood framed roof, 
and wood framed floor structures and suspended 
concrete floors in Hallways.

The masonry walls of this structure are unreinforced and 
place it in a classification of structures referred to as URM 
structures. This class of building typically performs very 
poorly in a major seismic event and therefore warrants a 
seismic upgrade. A typical seismic upgrade would include 
placing new shotcrete shear walls at strategic locations, 
strengthening floor and roof diaphragms., and installing 
positive ties between masonry walls and the supporting 
floor and roof diaphragms.

1941 and 1960 Structures
The 1941 and 1960 structures are also of unreinforced 
masonry, or partially reinforced masonry construction.  
These structures along with the 1931 original structure, 
comprise the majority of the school structure. It appears a 
significant portion of the floor and roof structures in the 
1960 addition consist of precast concrete double tees. The 
double tee panels do not appear to have adequate ties or 
topping sufficient to provide an adequate diaphragm for 
seismic performance. The significant weight of 
the floor and roof systems creates a high seismic demand 
on the lateral load resisting system. With the unreinforced 
and partially reinforced masonry walls these types of 
structures typically perform very poorly in a major seismic 
event and are strong candidates for a seismic upgrade. 

Typical seismic upgrades for these types of structures 
include reinforcing the joints between precast panels to 
provide adequate diaphragm action, tying the double tee 
floor and roof structure to shearwalls, and the introduction 
of shotcrete shearwalls to supplement existing walls.

1989, 1998, and 2005 Structural Additions
More recent additions, 1989,1998, and 2005, are 
constructed of steel roof joists and reinforced masonry 
walls. These buildings were designed according to more 
recent building codes and as a result are considered to 
provide adequate life safety level of seismic resistance.

1931 1941 & 1960 1989, 1998 & 2005



OPTION 
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OPTION ONE OBJECTIVE
Preserve the 1931 building to continue functioning as a middle school. 
This option should assume that all other additions to the original 
building would be demolished and a separate, new building would be 
built on the same site to house school space that cannot fit within the 
original building. The original 1931 building would remain as a historical 
structure.

PRESERVATION RECOMMENDATIONS
At the core of Option One is the preservation of the original 1931 
portion of the school. The historic preservation strategies to pursue 
are discussed, in detail, in section Two: Site Analysis, of this 
document.

The continued use of the building as a school requires little latitude in 
the treatment of the interior spaces. It is an appropriate 
recommendation to focus on the public entrance and administration 
area, as well as, exposing the historical ogee arch detailing at the 
corridor intersections .

Our proposed strategies include; cleaning and repointing of the 
masonry exterior, replacement of the shingles of the steeply pitched 
roofs, replacement of deteriorated pre-cast stone details, removal of 
the non-compatible additions, replacement of the non-historic 
aluminum windows, and the revealing of concealed historic interior 
detailing.

700 WEST

400 N
O

RTH

200 N
O

RTH

800 WEST N

e xisting

staff/ visitor
parking

POSSIBLE SITE LAYOUT



Dixon Middle School Historic Preservation Feasibility Study         36

D R A F T

FFKR K–12 Studio | Advancing Education Through Design

PHASING
Building a school on top of a school while school is in session.
 
A couple of options exist for phasing construction of Dixon Middle School. The most 
economical is to build the new 135,880 square feet on the playfields to the north, move the 
students and faculty into the new facility, then simultaneously demolish and renovate the 
1931 school.
 
Advantages:

• Saves money on complicated phasing

• Construction completed more quickly in two concise phases (perhaps two years)
 
Challenges:

• School buildings are separate so campus is open and possibly less secure

• Facility is harder to supervise in two separate structures
 
The second option, illustrated here, is to connect the new build with the original 1931 
school with a series of three phases of construction and demolition.
 
Advantages:

• Students and faculty all in one securable building

• Maintains green space on the north end of the site
 
Challenges:

• Construction spans over three phases extending duration of construction 
(perhaps three years)

• Students will eat in the gymnasium for one year of construction

CONSTRUCTION OF A NEW MIDDLE SCHOOL
The advantages of maintaining and preserving the original school are primarily to 
continue to enrich the community texture with historic architecture. Of course there is 
immeasurable value in that. Also, there is  embodied energy in the original building which 
is lost with demolition.
 
The challenges of working around an old facility include:

• Preserved areas will be slightly smaller due to structural upgrades

• There will be unforseen conditions and contingency expenses

• Code upgrades, egress, and occupancy mean modifications to existing spaces

• 21st century quality learning spaces are harder to achieve

• Security and wayfinding is less than ideal

• Adjacencies of departments and zones is imperfect

Evaluation and Architectural Recommendations
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MECHANICAL
Recommendations for the mechanical and plumbing 
systems were based upon servicing the building for 30+ 
years. Although variable refrigerant flow (VRF) systems, 
water source heat pumps, and standalone packaged 
rooftop air conditioning systems were considered, the 
proposed recommendations described below reflect a 
system with high efficiency, low maintenance, and a high 
anticipated longevity. 

OPTION ONE
This option would preserve the 1931 building to continue 
functioning as a school and assumes that all other 
additions to the original building would be demolished and 
a separate, new building be built on the same site to house 
school space that cannot fit within the original building. 
For this option, the following mechanical and plumbing 
recommendations are presented:

1. Mechanical Systems: 

a. For the 1931 building, replace the existing 
70-ton air handler with a new semi-custom air 
handler with chilled and hot water coils in the 
same place as the existing. Utilize a side 
discharge unit to reduce the overall height of 
the unit and re-route the supply air ductwork 
to the existing mains. See new air handler 
requirements section below.

b. Provide a new semi-custom air handler(s) with 
chilled and hot water coils atop the new 
building roof and distribute ductwork to new 
VAV boxes on each floor. See new air handler 
requirements section below.

c. Provide a new hot water boiler system in the 
existing boiler room (or more convenient 

location) and route new hot water piping 
through the 1st floor ceiling to the new reheat 
coils of the 1931 building and also through the 
new building. See boiler plant section below.

d. Provide a new chilled water plant with 
associated variable speed chillers, cooling 
towers, and associated pumps. Distribute 
chilled water to the new air handler for the 1931 
building and for the new building air handler(s). 
Routing through the ceiling is anticipated 
based upon the initial above-ceiling 
investigation in the 1931 building.

e. Remove the existing fan coil units and replace 
them with new VAV boxes with hot water coils. 
Provide new VAV boxes with reheat coils for 
the new building. Extend new trunk ducts and 
runouts to new diffusers and grilles. Jumper 
ducts can be utilized to transfer air through 
the corridors to a central return to the air 
handler.

f.  Provide a new inline restroom exhaust fan for 
the 1931 restrooms and duct to a roof 
termination cap. 

g. Augment the existing DDC control system 
(Allerton) to accommodate the new 
mechanical equipment. 

2. Plumbing Systems:

a. Considering that the existing domestic water 
system is fairly new, remove and salvage the 
existing domestic water boiler and hot water 
storage tanks. Relocate the system to the new 
mechanical room location and redistribute the 
hot, cold, and hot water recirculation piping to 
the existing mains serving the 1931 building 

and extend new mains and distribution piping 
to the new building.

b. Addition of bulk water storage tanks should be 
considered for natural disaster relief for the 
community.

c. Replace the existing restrooms in the 1931 
building and all of the existing galvanized steel 
domestic water piping, cast iron waste, vent 
piping to mains.

d. Replace the existing sanitary main drain line. 
We also recommend replacing the existing 
lateral to the street.

e. Provide a new domestic water main & new 
waste lateral for the new building. Anticipated 
sizes: 2” domestic cold water and 6” waste. 

f. Provide a new gas line for the boiler plant and 
domestic water boiler. Coordinate a new 
connection with the local utility.

g. Provide new primary and secondary roof 
drains for the new building. 

3. Fire Protection:

a. Provide new fire protection risers for the 
existing and new buildings and make a new 
connection to the main water line at 700W. 
Distribute new fire mains through the 1st floor 
ceiling and through the 2nd floor attic. The 
corridor ceiling space appears sufficient. Note 
that distribution through the attic would 
require a dry pipe system.
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NEW AIR HANDLER REQUIREMENTS
New filtration to meet latest ASHRAE guidelines
Custom air handlers with supply and return fan walls
VFD rated fan motors wired to allow ease of motor service 
or replacement.
Exterior Rated
Glycol hot water heating coil
Glycol chilled water-cooling coil

Rough Sizing:
1931 building air handler:
28,000 CFM 
20 HP supply fan, 5 HP return fan

New Building:
Three (3) 42,000 CFM air handlers
30 HP supply fans, 10 HP return fans

NEW BOILER PLANT
Standard intent of boiler plant design for this occupancy 
requires n+1 redundancy for the boilers and pumps. We 
recommend the boiler system be piped in a primary-
secondary configuration with the piping sizing sufficient to 
handle the entire infrastructure; therefore, the main supply 
header should be sized to accommodate projected 
building connections to the boiler plant.

Boiler Efficiency
Standard efficiency boilers (83%) are desired by the school 
District maintenance staff. However, a life cycle cost 
analysis should be conducted to determine the return on 
investment for high efficiency boilers. The boiler options 
may also be limited depending on the location

Location:
If the existing north mechanical room is to house this 
plant, the boiler(s) must fit through the existing door way 
7’x6’.

We anticipate the following heating demand for  
the campus Option One:
Option One – New building: 8,365,000 BTUH (1931 building 
load: 1,405,000 BTUH)

Pumps’ Sizing: 
10 HP primary boiler pumps
(3) 40 HP secondary loop pumps

NEW CHILLER PLANT
We recommend that a central glycol chiller plant be 
provided for the campus for both options. Design intent is 
similar to boiler plant intent.

Rough Sizing:
Two (2), high efficiency, water cooled chillers: 
400 tons each, 1200 GPM
Two (2), high efficiency, cooling towers:
500 tons each, 1500 GPM 

Pumps’ sizing: 
(2) 10 HP chilled water primary loop pumps
(3) 50 HP chilled water secondary loop pumps
primary boiler pumps
(2) 30 HP cooling tower pumps

Location:
If the existing north mechanical room is to house this 
plant, the chillers must fit through the existing door way 
7’x6’. This may require use of modular chillers.
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ELECTRICAL
Recommendations for the electrical systems are based on 
a review of the current Dixon Middle School site. The 
proposed recommendations described below reflect a 
system with high efficiency, low maintenance, and a high 
anticipated longevity.

OPTION ONE
This option would preserve the 1931 building to continue 
functioning as a school. It assumes that all other additions 
to the original building would be demolished and a 
separate, new building built on the same site to house 
school space that cannot fit within the original building. 
For this option, the following electrical recommendations 
are presented:

1. New Electrical Service and Distribution: 

a. Remove existing Provo City transformer and 
provide new transformer in location that 
coordinates with the 1931 school and new 
building(s) that would be added on the site. 
Most likely, there would be one new 
transformer for the 1931 building renovation, 
and one for the other new building(s) added to 
the site. The transformer for the 1931 building 
would be 120/208V, and the other would 
depend on the size of the new building(s). The 
new transformers and service would be sized 
based on size and loads of the added new 
building. Regardless, the 1931 building would 
require a new electrical service with an 

estimated size of 800A at 120/208V and 
transformer size of 300 kVA.

b. Remove or abandon all existing electrical 
panelboards in the 1931 building and provide 
new distribution and branch panelboards in 
new, dedicated electrical rooms. Provide all 
new branch wiring, based on the extent of 
remodel work in this building.

2. New Lighting and Lighting Controls:

a. New LED lighting fixtures are recommended 
throughout the 1931 building, that coordinate 
with the remodel work on the interior design of 
the space, as well as having controllability that 
is compatible with the latest energy codes. 
Fixtures located in areas of historic restoration 
should be historic-looking but “off the shelf” 
fixtures.

b. New lighting controls are required, consisting 
of:

i. Occupancy/Vacancy sensors in all areas 
of the building, except corridors and large 
common areas that would be controlled 
with a central relay system.

ii. Daylighting controls to automatically dim 
or turn off the lights where natural daylight 
is available.

iii. Central relay panels to control corridors, 
common areas and exterior lights based 
on time of day.

iv. Low-voltage manual controls in all rooms 
and areas to provide on/off override 
function to the automatic controls.

c. Add exterior lighting to enhance outdoor 
lighting levels. This can be done with a 
combination of outdoor light poles and wall-
mounted fixtures.

3. Emergency and Exit Lighting:

a. Provide new battery-powered LED exit signage 
throughout the building.

b. Provide new battery-powered emergency 
lighting fixtures throughout the building.

c. If a generator is added (below), then the 
emergency light fixtures need not have 
batteries.

4. New Generator:

a. Provide new diesel emergency/standby 
generator to serve selected emergency and 
optional standby loads for the building. The 
preliminary size of the generator is 250 kW, but 
the final size depends on final loads.

b. Add two transfer switches, one for emergency 
loads (emergency egress and exit lighting, fire 
alarm), and one for standby loads (security 
systems, BMS, IT rooms, refrigerators and 
freezers, and a shelter room).
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5. Fire Alarm:

a. Add horn/strobe annunciation devices where 
not currently provided.

6. Intercom

a. Replace existing head-end intercom system 
with one that meets the latest District 
standards. Provide new cabling between 
intercom system and classrooms.

7. Voice and Data Cabling:

a. Provide new communications closets to meet 
latest industry and District standards. This will 
require new cabling, consisting of CAT 6 
cabling for wall station drops and (2) CAT6A 
cables for wireless access point.

8. Security Systems: 

a. Maintain the existing Isonas card readers and 
IP-based cameras with Milestone software. 
Re-wire to new communications closets.

9. Audio/Visual: 

a. For classrooms that are not equipped with the 
latest District standards, provide classrooms 
with large 75” touch-screen monitors, HDMI 
connections, overhead speakers, and wireless 
microhpones for instructors.

Electrical Recommendations (Continued)



Dixon Middle School Historic Preservation Study         42FFKR K–12 Studio | Advancing Education Through Design

D R A F TStructural Recommendations

RETROFIT COST COVERVIEW
The cost estimates developed include the cost of all structural upgrades and 
strengthening of the existing structure as well as associated architectural costs to repair 
and replace affected finishes. 

OPTION ONE: 
Seismic Retrofit 1931 Structure:
This option includes the seismic retrofit of the 1931 original building. We have used the 
FEMA 156, Typical Costs for Seismic Rehabilitation of Existing Buildings, and our 
experience with similar structures as a guide.

Our estimate is based upon a cost that ranges between $35 and $45 per square foot.  
The original building is 19,000 sq. ft. 

The estimated retrofit cost range is $700,000 to $850,000.
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ITEM DESCRIPTION QTY UNIT
UNIT
PRICE

TOTAL
COST

OPTION 1
01 Demolition

Total 01 Demolition 155,000 SF $7.20 $1,115,706 
02 Sitework

Total 02 Sitework 355,185 SF $10.26 $3,644,773 
03 Footing & Foundations

Total 03 Footing & Foundation 155,000 SF $4.65 $720,800 
04 Substructure

Total 04 Substructure 155,000 SF $1.56 $241,400 
05 Superstructure

Total 05 Superstructure 155,000 SF $50.79 $7,872,595 
06 Exterior Closure

Total 06 Exterior Closure 155,000 SF $9.78 $1,516,390 
07 Roofing

Total 07 Roofing 155,000 SF $3.15 $488,100 
08 Interior Construction

Total 08 Interior Construction 155,000 SF $33.33 $5,166,448 
09 Conveying

Total 09 Conveying 155,000 SF $1.86 $289,000 
10 Special Systems

Total 10 Special Systems 155,000 SF $6.23 $966,092 
11 Fire Protection

Total 11 Fire Protection 155,000 SF $4.31 $667,290 
12 Plumbing

Total 12 Plumbing 155,000 SF $15.91 $2,466,688 
13 HVAC

Total 13 HVAC 155,000 SF $36.83 $5,709,370 
14 Electrical

Total 14 Electrical 155,000 SF $29.71 $4,605,448 

SUBTOTAL HARD COSTS 155,000 SF $228.84 $35,470,100 

ADMINISTRATION & FEES

ALLOWANCES AND CONTINGENCIES
FF&E ALLOWANCE 3.58% $1,839,575
INCLEMENT WEATHER 0.10% $48,000
TECHNOLOGY BUDGET 1.58% $811,879
ESCALATION CONTINGENCY 7.00% $3,596,934

SUBTOTAL CONSTRUCTION COSTS $41,766,488

MARK-UPS
GENERAL CONDITIONS 2.37% $1,197,700
ARCHITECTURAL / CONSULTANT DESIGN FEES 6.00% $3,083,086
PRECONSTRUCTION SERVICES 0.10% $50,000
OVERHEAD AND PROFIT 4.00% $2,055,391
GENERAL LIABILITY, INSURANCE, BONDS, FEES 4.54% $2,332,869

SUBTOTAL MARK-UPS $8,719,046

DESIGN CONTINGENCY 1.75% $899,233

TOTAL PROJECT COSTS: $51,384,767 

OPINION OF PROBABLE COST:  Dixon Middle School; Provo City School District
BUILDING: Dixon Middle School – Option One 
PHASE: Conceptual
ESTIMATE DATE: November 14, 2018
PREPARED BY: BDK
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D R A F TEvaluation and Architectural Recommendations

OPTION TWO OBJECTIVE
Preserve the entire building to function as District support 
spaces. All structures will be seismically upgraded and 
modifications made to accomodate new program.

PRESERVATION RECOMMENDATIONS
At the core of Option Two is the preservation of the original 
1931 portion of the school. The historic preservation 
strategies to pursue are discussed in detail in section Two: 
Site Analysis, of this document and include cleaning and 
repointing of the masonry exterior, replacement of the 
steeply pitched roofs shingles, replacement of 
deteriorated pre-cast stone details, removal of the non-
compatible additions, replacement of the non-historic 
aluminum windows. A new use of the building as a District 
office building would lend itself to a more stringent 
historical treatment of the interior spaces. The use of 
compartmentalization techniques such as pilasters and 
bulkheads at the ceilings would be appropriate in addition 
to focusing on the public entrance and administration area 
as well as exposing the historic ogee arch detailing at the 
corridor intersection.

District Offices – List of Spaces
• Administration
• Business
• Human Resources
• CTE
• Payroll

• Student Services
• Child Nutrition
• Public Relations
• Instructional Coaches, etc

Option Two Adaptive Reuse Strategy

district offices

district offices

board room/communit y 
mee ting spaces

special ed (18+)  
provo tr anstion 
services (ebph)

united way and  
ihc instacare space

communit y recre ation

MAIN LEVEL SECOND LEVEL
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MECHANICAL
Recommendations for the mechanical and plumbing 
systems were based upon servicing the building for 30+ 
years. Although variable frequency flow (VRF) systems, 
water source heat pumps, and standalone packaged 
rooftop air conditioning systems were considered, the 
proposed recommendations described below reflect a 
system with high efficiency, low maintenance, and a high 
anticipated longevity.

OPTION TWO
This option would preserve the 1931 building and change 
the long-term use for District Services. It assumes that all 
other existing buildings would be part of a campus 
renovation, seismic upgrades, re-roof, mechanical and 
electrical system upgrades & replacements, etc. For this 
option, the following mechanical and plumbing 
recommendations are presented:

1. Mechanical Systems: 

a. For the 1931 building, replace the existing 
70-ton air handler with a new semi-custom air 
handler with chilled water coil hot water 
heating coil in the same place as the existing. 
Utilize a side discharge unit to reduce the 
overall height of the unit and re-route the 
supply air ductwork to the existing mains. See 
new air handler requirements section below.

b. All of the 30+ standalone direct expansion (DX) 
cooled air handlers will have to be replaced 
within the life of the projected building relating 
to high life cycle cost. We recommend 
removing the existing air handlers serving the 
building expansions and replacing them with 
multiple (four to six) semi-custom handlers 

with chilled and hot water coils. This 
construction could be phased over time to 
gradually connect the new air handlers to the 
central plant systems. 

c. Run new supply duct mains through the 
building corridors, class room ceilings, or if 
necessary, above the roof to new VAV boxes 
with reheat coils. (see above-ceiling photos 
below)

d. Provide a new hot water boiler system in the 
existing boiler room and route new hot water 
piping through the existing corridor ceilings to 
the new reheat coils and new air handlers. See 
boiler plant section below.

e. Provide a new chilled water plant with 
associated variable speed chillers, cooling 
towers, and associated pumps. Distribute 
chilled water to the new air handler for the 1931 
building and to the new air handlers serving 
the building additions. Routing through the 
ceiling is anticipated (see above-ceiling photos 
below); however, piping may be routed above 
the roof or through architecture soffits in tight 
areas.

f. Remove the existing fan coil units in the 1931 
building and replace them with new VAV boxes 
with hot water coils. Provide new VAV boxes 
with reheat coils to the existing building areas 
and extend new trunk ducts and runouts to 
new diffusers and grilles. Jumper ducts can be 
utilized to transfer air through the corridors to 
central returns to the air handlers.

g. Provide a new inline restroom exhaust fan for 
the 1931 restrooms and duct to a roof 

termination cap. Replace the existing 
restroom fans and grilles in the existing 
restrooms of the building additions.

h. Augment the existing DDC control system 
(Allerton) to accommodate the new 
mechanical equipment.

2. Plumbing Systems:

a. The existing domestic water boiler, hot water 
storage tanks, and associated hot, cold, and 
hot water recirculation piping are to remain.

b. Replace the existing restrooms in the 1931 
building and all of the existing galvanized steel 
domestic water piping, cast iron waste, vent 
piping to mains. 

c. Replace the existing restroom fixtures in the 
existing building additions. 

d. Replace the existing sanitary main drain line in 
the 1931 building and the associated existing 
lateral to the street. Retain the existing 
sanitary main serving the existing building 
additions. 

e. Provide a new gas line for the boiler plant and 
domestic water boiler. Coordinate a new 
connection with the local utility.

f. The existing primary and secondary roof 
drains for the new building to remain.

3. Fire Protection:

a. Provide fire sprinklers based upon on new 
occupancy type.
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NEW AIR HANDLER REQUIREMENTS
New filtration to meet latest ASHRAE guidelines
Custom air handlers with supply and return fan walls
VFD rated fan motors wired to allow ease of motor service 
or replacement.
Exterior Rated
Glycol hot water heating coil
Glycol chilled water-cooling coil

Rough Sizing:
1931 building air handler:
28,000 CFM 
20 HP supply fan, 5 HP return fan

New Building:
Three (3) 42,000 CFM air handlers
30 HP supply fans, 10 HP return fans

NEW BOILER PLANT
Standard intent of boiler plant design for this occupancy 
requires n+1 redundancy for the boilers and pumps. We 
recommend the boiler system be piped in a primary-
secondary configuration with the piping sizing sufficient to 
handle the entire infrastructure; therefore, the main supply 
header should be sized to accommodate projected 
building connections to the boiler plant.

Boiler Efficiency
Standard efficiency boilers (83%) are desired by the school 
District maintenance staff. However, a life cycle cost 
analysis should be conducted to determine the return on 
investment for high efficiency boilers. The boiler options 
may also be limited depending on the location

Location:
If the existing north mechanical room is to house this 
plant, the boiler(s) must fit through the existing door way 
7’x6’.

We anticipate the following heating demand for  
the campus Option Two:
Option 2 - Renovate existing: 9,516,000 BTUH (1931 building 
load: 1,405,000 BTUH)

Pumps’ Sizing: 
10 HP primary boiler pumps
(3) 40 HP secondary loop pumps

NEW CHILLER PLANT
We recommend that a central glycol chiller plant be 
provided for the campus for both options. Design intent is 
similar to boiler plant intent.

Rough Sizing:
Two (2), high efficiency, water cooled chillers: 
400 tons each, 1200 GPM
Two (2), high efficiency, cooling towers:
500 tons each, 1500 GPM 

Pumps’ sizing: 
(2) 10 HP chilled water primary loop pumps
(3) 50 HP chilled water secondary loop pumps primary 
boiler pumps
(2) 30 HP cooling tower pumps

Location:
If the existing north mechanical room is to house this 
plant, the chillers must fit through the existing door way 
7’x6’. This may require use of modular chillers.
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ELECTRICAL
Recommendations for the electrical systems are based on 
a review of the current Dixon Middle School site. The 
proposed recommendations described below reflect a 
system with high efficiency, low maintenance, and a high 
anticipated longevity.

OPTION TWO
This option would preserve the 1931 building and change 
the long-term use for District Services. It assumes that all 
other existing buildings would be part of a campus 
renovation, seismic upgrades, re-roof, mechanical and 
electrical system upgrades and replacements, etc. For 
this option, the following electrical recommendations are 
presented:

1. New Electrical Service and Distribution: 

a. a. The existing transformer may remain in 
place, as long as any new addition would not 
interfere, and providing the load does not 
increase (since the transformer is near 
capacity).

i. Depending on the extent of remodel and 
replacement of existing HVAC equipment, 
the service could be upgraded to 
277/480V to improve operational efficiency 
and reduce the cost of the new 
distribution.

b. Provide new service and main disconnect 
located outdoors, adjacent to the transformer. 
The new service and disconnect would be 

sized either at 120/208V, 3000A; or 277/480V, 
4000A.

c. Provide new main feeder into the building, and 
provide all new main distribution panels and 
equipment in the basement.

d. Remove or abandon all existing electrical 
panelboards in all parts of the building and 
provide new distribution and branch 
panelboards in new, dedicated electrical 
rooms. Provide all new branch wiring, based 
on the extent of remodel work the building.

2. New Lighting and Lighting Controls:

a. New LED lighting fixtures are recommended 
throughout the 1931 building, that coordinate 
with the remodel work on the interior design of 
the space, as well as having controllability that 
is compatible with the latest energy codes. 
Fixtures located in areas of historic restoration 
should be historic-looking but “off the shelf” 
fixtures.

b. New lighting controls are required, consisting 
of:

i. Occupancy/Vacancy sensors in all areas 
of the building, except corridors and large 
common areas that would be controlled 
with a central relay system.

ii. Daylighting controls to automatically dim 
or turn off the lights where natural daylight 
is available.

iii. Central relay panels to control corridors, 
common areas and exterior lights based 
on time of day.

iv. Low-voltage manual controls in all rooms 
and areas to provide on/off override 
function to the automatic controls.

c. Add exterior lighting to enhance outdoor 
lighting levels. This can be done with a 
combination of outdoor light poles and wall-
mounted fixtures.

3. Emergency and Exit Lighting:

a. Provide new battery-powered LED exit signage 
throughout the building.

b. Provide new battery-powered emergency 
lighting fixtures throughout the building.

c. If a generator is added (below), then the 
emergency light fixtures need not have 
batteries.

4. New Generator:

a. Provide new diesel emergency/standby 
generator to serve selected emergency and 
optional standby loads for the building. The 
preliminary size of the generator is 250 kW, but 
the final size depends on final loads.

b. Add two transfer switches, one for emergency 
loads (emergency egress and exit lighting, fire 
alarm), and one for standby loads (security 
systems, BMS, IT rooms, refrigerators and 
freezers, and a shelter room).
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5. Fire Alarm:

a. Add horn/strobe annunciation devices where 
not currently provided.

6. Voice/Data

a. Provide new data closets, in dedicated rooms 
with 24x7 cooling.

b. To the extent required by the remodel, provide 
all new data cabling throughout the building 
that is compliant with latest industry and 
District standards.

7. Intercom: 

a. If any school functions are to remain, replace 
existing head-end intercom system with one 
that meets the latest District standards. 
Provide new cabling between intercom system 
and classrooms.

8. Voice and Data Cabling: 

a. Provide new communications closets to meet 
latest industry and District standards. This will 
require new cabling, consisting of CAT 6 
cabling for wall station drops and (2) CAT6A 
cables for wireless access point.

9. Security Systems:

a. Maintain the existing Isonas card readers and 
IP-based cameras with Milestone software. 
Re-wire to new communications closets. Add 
new devices as required.

10. Audio/Visual: 

a.  If any school functions are to remain, 
classrooms that are not equipped with the 
latest District standards should be provided 
with large 75” touch-screen monitors, HDMI 
connections, overhead speakers and wireless 
mics for instructors.
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RESTROFIT COST OVERVIEW
The cost estimates developed include the cost of all structural upgrades and 
strengthening of the existing structure as well as associated architectural 
costs to repair and replace affected finishes. 

OPTION TWO: 
Repurpose existing structure to office use and seismic retrofit of 1931, 1941, 
and 1960 structures:
This option includes the seismic retrofit of the original 1931 structure as well as 
the 1941 and 1960 additions. 

In addition, structural strengthening of existing upper floors for conversion 
from classroom use to office use will be required. The upgrade of the 1941 
structure is estimated at $35 to $45 per sq. ft. The upgrade of the 1960 
structure is estimated at $30 to $35 per sq. ft., and the cost to upgrade the 
second floor framing is estimated at $20 per sq. ft. 

Using these estimates our summary of costs for this option are below and in 
the chart to the right:

Retrofit of 1931 structure (19,000 sq. ft.) = $700,000 to $850,000

 Retrofit of 1941 structure (12,000 sq. ft.) = $420,000 to $540,000

 Retrofit of 1960 structure (71,300 sq. ft.) = $2,139,000 to $2,495,000

 Second floor Framing upgrades (34,355 sq. ft.) = $680,000 to $860,000

 Total estimated cost for structural upgrades = $4,000,000 to $4,750,000 

Attachments of the FEMA 156 Cost Estimate Summaries can be found in 
section Five: Appendix, of this document.

Dixon Middle School Square Feet Cost Estimate

Retrofit of 1931 Structure 19,000 $700,000–$800,000

Retrofit of 1941 Structure 12,000 $420,000–$540,000

Retrofit of 1960 Structure 71,300 $2,139,000–$2,495,000

Second Floor Framing Upgrades 34,355 $680,000–$860,000

Total Estimated Cost  
for Structural Upgrades $4,000,000–$4,750,000
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ITEM DESCRIPTION QTY UNIT
UNIT
PRICE

TOTAL
COST

BUILDING COSTS
01 Demolition

Total 01 Demolition 155,000 SF $10.07 $1,560,702 
02 Sitework

Total 02 Sitework 238,950 SF $6.32 $1,510,886 
03 Footing & Foundations

Total 03 Footing & Foundation 155,000 SF $0.00 $0 
04 Substructure

Total 04 Substructure 155,000 SF $0.32 $49,700 
05 Superstructure

Total 05 Superstructure 155,000 SF $32.58 $5,050,396 
06 Exterior Closure

Total 06 Exterior Closure 155,000 SF $9.96 $1,543,678 
07 Roofing

Total 07 Roofing 155,000 SF $5.76 $892,132 
08 Interior Construction

Total 08 Interior Construction 155,000 SF $24.50 $3,797,284 
09 Conveying

Total 09 Conveying 155,000 SF $0.05 $7,500 
10 Special Systems

Total 10 Special Systems 155,000 SF $3.03 $469,267 
11 Fire Protection

Total 11 Fire Protection 155,000 SF $4.29 $664,616 
12 Plumbing

Total 12 Plumbing 155,000 SF $12.56 $1,946,572 
13 HVAC

Total 13 HVAC 155,000 SF $36.76 $5,697,471 
14 Electrical

Total 14 Electrical 155,000 SF $26.72 $4,141,217 

SUBTOTAL HARD COSTS 155,000 SF $176.33 $27,331,421 

ADMINISTRATION & FEES

ALLOWANCES AND CONTINGENCIES
FF&E ALLOWANCE 3.58% 1,422,024
INCLEMENT WEATHER 0.12% 48,000
TECHNOLOGY BUDGET 1.58% 627,597
ESCALATION CONTINGENCY 7.00% 2,780,494

SUBTOTAL CONSTRUCTION COSTS $32,209,536 

MARK-UPS
GENERAL CONDITIONS 2.54% 991,200
ARCHITECTURAL / CONSULTANT DESIGN FEES 6.00% 2,383,281
PRECONSTRUCTION SERVICES 0.13% 50,000
OVERHEAD AND PROFIT 4.00% 1,588,854
GENERAL LIABILITY, INSURANCE, BONDS, FEES 4.54% 1,803,349

SUBTOTAL MARK-UPS $6,816,684 

DESIGN CONTINGENCY 1.75% $695,124 

TOTAL PROJECT COSTS: $39,721,344 

OPINION OF PROBABLE COST:  Dixon Middle School; Provo City School District
BUILDING: Dixon Middle School – Option Two 
PHASE: Conceptual
ESTIMATE DATE: November 14, 2018
PREPARED BY: BDK
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