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  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

[EXECUTIVE SUMMARY] 
In January of 2016 The City of Tucson (COT) Housing and Community Development Department (HCD) contracted with 

WSM Architects to provide a Physical Needs Assessment (PNA) of the Tucson House located at 1502 N Oracle Rd, Tucson 

AZ.  This PNA was performed to assist HCD in the application for a HUD Choice Neighborhoods Planning Grant.  Per the 

grant application guidelines WSM Architects physically inspected 10% of the Dwelling units and 50% of the non-dwelling 

spaces to establish the overall condition of the facility.  WSM also consulted with local engineering firms (see Assessment 

Process section of this report) to assess the condition of the structural, mechanical, plumbing, fire protection electrical, and 

life safety systems of the facility.  Refer to the Component Conditions section of this report for the detailed assessment 

information. 

 

The Tucson House was building in 1962 on Miracle Mile, the main road into and out of Tucson at the time.  It was originally 

conceived as high end apartments affording luxury modern living in the Old Pueblo.  Local mid-century Architect Nicholas 

Sakeller was involved in the early planning and design of the facility, adding to the properties cultural significance to the 

Tucson community.  Among the building residents were U.S. Congressman Morris K. Udall, John Wayne, and other 

prominent citizens of Tucson at the time.  With the construction of I-10 in the late 1960’s, the Miracle Mile corridor went 

into decline through the 1970’s, leading eventually to the Tucson House bankruptcy.  The US Department and Housing and 

Urban Development acquired the property in the late 1970’s turning it over to COT HCD for use as elderly and disabled 

housing, the use that it currently has today.  See the Facility History section of this report for more information.   

 

It should be noted that the City of Tucson is in the process of establishing the Miracle Mile corridor as a National Historic 

District.  Not only does the Tucson House fall within the future Miracle Mile National Historic District, but it is identified as 

a contributing property to the historic character of the district.  This designation will protect the facility as a cultural resource 

to the City of Tucson, requiring the Tucson/Pima County Historic Commission to review any future redevelopment of the 

facility or the site ensuring that modifications are in compliance with the US Secretary of the Interior Standards for Historic 

Preservation.  The building is also individually eligible for listing on the National Historic Register.  It is recommended that 

the City of Tucson pursue listing the property to provide further protection for not only the cultural significance of the 

exterior, but as a public building the remaining interior character defining features would also be protected. 

 

Goals 

The goal of this assessment is to verify the current condition of the finishes, systems, and site components of the Tucson 

House, determine the critical needs, and provide cost information to guide COT HCD in the planning for either future 

renovations or replacement of the facility. 

 

Component Assessment and Recommendations 

In our assessment, overall we find the basic structure of the facility to be generally sound.  There are some structural issues 

that need be addressed but these do not compromise the overall integrity of the building.  There are condition issues with the 

finishes and fixtures that should be addressed to increase the livability and marketability of the facility to the residents, but 

they do not present any life/safety or building performance problem.  The critical issues are the mechanical, electrical, and 

special systems within the building.  In our analysis of these components we find serious deficiencies that have a negative 

impact on the facility, the HCD resource allocation of personnel, HCD financial resources, and the well being of the 

occupants.  Below is an outline of the major issue that contribute to this structure being in a distressed condition.  See the 

Component Assessment section of this report for detailed information. 
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a. Architectural 

Site critical needs are as follows: 

� Paving has failed and needs to be replaced throughout the parking area. 

� Parking shade canopies and walkway canopies are original to the 1962 construction and need preservation. 

� Accessible parking does not meet ADA standards and needs to be redesigned. 

 

Non-Dwelling critical needs are as follows: 

� All corridor ceilings are at 7’-0”, the International Building Code (IBC) required minimum ceiling height is 7’-6” for 

egress paths, all corridor ceiling need to be raised. 

� Approximately 50% of the door hardware in the non-dwelling areas in not ADA compliant and needs to be replaced. 

� The Floor finishes are reaching the end of their service life and are showing signs of failure.  Hall way carpeting in 

particular needs to be replaced with a more durable material to reduce maintenance requirements 

� All the resident common areas are in need of remodeling to increase the marketability/livability of the facility 

� All of the public restrooms are in need of redesign/remodeling to provide ADA compliance. 

� All of the stair towers are not compliant with the IBC.  The guard rails are not tall enough nor do they have the proper 

lateral strength.  The current code also requires hand rails on both sides of the stair.  It is recommended that all of the 

existing guard and hand rails be replaced with code compliant construction. 

 

The Dwelling critical needs are as follows: 

� All the residential kitchens are in need of remodeling, the majority of the appliances are out dated and the cabinetry is at 

the end of it’s expected service life.  Kitchen remodeling will increase the marketability/livability of the facility 

� All the residential restrooms are in need of remodeling, the fixtures are out dated and worn, and the cabinetry is at the 

end of it’s expected service life.  restroom remodeling will also increase the marketability/livability of the facility. 

� Approximately 80% of the door hardware in the dwelling areas in not ADA compliant and needs to be replaced. 

� The flooring in the dwelling units is showing signs of failure due to age.  The VCT has signs of shrinkage and cracking 

and will continue to deteriorate, replacement is recommended. 

� The balcony railings are original to the 1962 construction and are in need of preservation.  It is recommended that they 

be removed, sandblasted, repainted and reinstalled. 

� The exterior window and door systems are approaching the end of their service life.  It is anticipated in the next 3-5 years 

the insulated glazing units will begin to fail.  These units should be replaced 

� In most cases, due to sagging in the slabs, the balcony floors slope back into the door opening causing water to 

accumulate at the doors and infiltrate the building.  It is recommended that small floor drains be added at these locations 

and tied into the storm water piping to drain these areas.  

 

The Building Envelope critical needs are as follows: 

� The exterior window and door systems are approaching the end of their service life.  It is anticipated in the next 3-5 years 

the insulated glazing units will begin to fail. 

� The roof has been recently recoated but shows signs that the under lying roofing material is deteriorating.  The roofing 

system should be replaced 

3

DRAFT



  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

� If the seventeenth floor is to be utilized, the original single pane window systems should be replaced with a new thermally 

broken window system with insulated glazing. 

� In areas where the building sealants are exposed to sunlight (primarily the South and West Facades) the sealants are 

showing signs of shrinkage and failure.   

� The elevator equipment has been repaired and partially upgraded over time, with frequent service outages it is clear that 

this equipment is beyond its useful service life.  Due to this, it is recommended that a full modernization be undertaken 

to bring the elevators into full code compliance, reduce energy use, increase travel speed, and provide a more suitable 

interior cab finish. 

 

b. Structural 

The Structural system critical needs are as follows: 

� The first floor slab is not designed to accommodate the loading of the administrative offices.  The administrative offices 

either need to be relocated to the ground floor, or the first floor slab in this area need to be reinforced from below to 

accommodate the loading. 

� There is consistent cracking in the residential balconies that is allowing water to infiltrate the slabs and potentially 

deteriorating the reinforcing steel.  These cracks need to be repaired and a water proofing surface added to the balcony 

floor. 

� The metal fascia added to the edge of the balconies in 1997 is trapping water potentially deteriorating the reinforcing 

steel.  This metal facial needs to be removed and the slab edge detailing changed. 

� If the seventeenth floor is to be utilized, the existing floor slab will need significant structural reinforcement from both 

the top of the slab and from underneath.  It will require the demolishing and rebuilding a significant portion of the 

sixteenth floor to accomplish this.  We have included this cost in the estimate of probable cost.  Without the 

reinforcement of the slabs, we recommend the seventeenth floor not be used for any purpose 

 

c. Mechanical 

The Heating and Cooling critical needs are as follows: 

� The existing 2 pipe heating/cooling system is out of date and inefficient.  Three options have been presented in the 

Component Assessment section of this report.  New equipment would provide greater efficiency and an energy savings 

to COT HCD.  It is recommended that the entire system be replaced. 

� The existing mechanical piping systems are beyond their useful life and need to be completely replaced. 

� The restroom exhaust system is beyond its service life and inefficient.  It is recommended that this system be replaced. 

� The building exhaust system is beyond its service life and inefficient.  It is recommended that this system be replaced. 

 

d. Plumbing 

The Plumbing critical needs are as follows: 

� Much of the sanitary sewer piping and sewer mains throughout the building are either original or were installed in the 

1997 renovation.  All of this piping is deteriorating and failing creating unsafe and unsanitary conditions in the building.  

All of the sewer piping, sewer mains, and the sewer ejection equipment in the basement should be replaced 

� The Domestic water piping contains a mix of copper and original 1962 galvanized steel piping.  This piping is failing and 

causing ongoing nearly daily issues for facilities staff.  In addition, due to the age of the galvanized piping there is the 

possibility of lead or cadmium contamination in the water supply.  It is recommended that the water be tested for 

contamination and that the entire domestic water supply system, including the booster pumps be replaced. 
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� The current domestic hot water system was installed in 1986 and is beyond its service life.  New equipment would 

provide greater efficiency and an energy savings to COT HCD.  It is recommended that the domestic hot water system be 

replaced. 

� All of the plumbing fixtures in the building date from 1997 or earlier and are beyond their service life.  In most of the 

residential restrooms the showers do not have the code required anti-scald mixing valves presenting a hazard to the 

residents.  It is recommended that all of the plumbing fixtures be replaced 

 

 

e. Fire Protection 

The Fire Protection critical needs are as follows: 

� The existing fire pump, jockey pump, and fire pump control panel are out dated and should be replaced. 

� There is the possibility that the fire protection piping throughout the building is deteriorating, see the component 

assessment section of this report for more detail.  It is recommended that the piping be tested for deterioration and be 

replaced if significant deterioration is found. 

 

f. Electrical 

The Site Lighting critical needs are as follows: 

� None of the existing lighting is shielded and does not meet the Outdoor Lighting Ordinance.  It is recommended at all 

outdoor lighting be replaced. 

� All lighting at the egress doors are required to be on emergency power, they currently are not.  This is a life safety issue 

for the residents and needs to be corrected. 

 

The Building Power critical needs are as follows: 

� The main service, disconnects and panels are beyond their service life and should be replaced. 

� The fire pump is currently on the main building service, the National Electric Code requires that the fire pump be on an 

independent service from the main building and must be provided with emergency power. 

� The wire type used in this facility is not allowed under the code based on the construction type and should be replaced. 

� The receptacles throughout the building, while having a 3 prong outlet, do not have a ground wire connected.  This is a 

code violation and a life safety issue that needs to be addressed.   Due to this concerns, the entire building should be 

rewired. 

 

 

The Common Area critical needs are as follows: 

� The receptacles in these areas while having a 3 prong outlet do not have a ground wire connected.  This is a code 

violation and a life safety issue that needs to be addressed.  

� The corridor lighting is not adequate and does not provide the minimum lumen under the code.  It is recommended that 

the lighting in the corridors be redesigned and replaced. 

� Nearly all of the fixtures in the facility are a T-8 fluorescent fixture installed in the 1997 renovation.  It is recommended 

that these be replaced with a LED fixture to provide significant energy savings and lower maintenance cost. 

 

 

The Dwelling Units critical needs are as follows: 
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� The receptacles in these areas while having a 3 prong outlet do not have a ground wire connected.  This is a code 

violation and a life safety issue that needs to be addressed.  In addition, there are not enough circuits provided per the 

National Electric Code for each dwelling unit.  Due to these concerns, all of the dwelling units should be rewired 

� Nearly all of the light fixtures in the facility are a T-8 fluorescent fixture installed in the 1997 renovation.  It is 

recommended that these be replaced with a LED fixture to provide significant energy savings and lower maintenance 

cost. 

� Nearly all of the receptacles are 12” above finish floor, the code requirement is 18”.  As part of rewiring the units the 

receptacles should be relocated to the correct height. 

� In many units the GFCI receptacles in the restroom are not located per the code requirements and need to be relocated. 

� Receptacles on the patios are the incorrect type to meet the current code requirements and need to be replaced 

� All of the devices (switches, receptacles) are beyond their useful life.  Staff has indicated that when they service them they 

are brittle and typically fall apart.  It is recommended that all of these devices be replaced 

 

 

 

g. Special Systems 

Fire Alarm 

� Currently only audio alarm devices are located in the dwelling units, audio/visual devices are required.  It is 

recommended that these be replaced. 

 

CCTV 

� The system does not have an adequate number of cameras to properly monitor the facility.  The existing system 

equipment is not capable of expansion.  It is recommended that the entire system be replaced with an IP based camera 

system and expanded to cover the entire facility. 

 

Access Control 

� The head end of the access control system is adequate and can be expanded.  The current implementation of the system 

does not completely protect the occupants from intrusion from non residents and should be redesigned.  We recommend 

that all exterior doors be controlled by card access and that door position switches be installed to notify staff when there 

is an unauthorized operation of a door, or if a door has been “propped” open.  This will greatly increase the security with 

the facility and cut down on unauthorized access. 

 

 

 

 

Conclusion 

Based on this observation and analysis, the facility is currently in a distressed state and has several life safety code violations 

that need to be addressed.  Without a significant investment in its fundament infrastructure, this facility will continue to 

deteriorate, draining resources from COT HCD in the process. Fortunately, several of the deficiencies, when corrected, will 

directly benefit the long term sustainability of the property and lower the operational and maintenance expenses to COT 

HCD. 
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Per our Cost Summary included in the Aggregate Capital Needs section of the report, our current estimated construction cost 

is $43,076,800.  This represents a cost per square foot of $96.80.  We have also provided data in the aggregate capital needs 

section of this report for the overall project cost with project overhead, this figure came to $55,519,636 or a cost per square 

foot of $124.76.  It is unlikely that either a single new facility, or multiple smaller facilities could be constructed for this 

amount to replace the existing 408 units, therefor it is the recommend of this report that the City of Tucson and The Housing 

and Community Development Department renovate the existing facility per these recommendations.  This will bring the 

Tucson House into current code compliance and will increase the marketability/livability of the facility to the current and 

future residents. 

 

One other option would be for the City of Tucson to investigate if there is interest from a private developer to purchase the 

property for redevelopment, in turn using the sales proceeds and other funding sources to provide an equal amount of low 

income housing elsewhere in the City.  This report did not investigate this option.  
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[FACILITY HISTORY] 
General Description 

The Tucson House has had a long history 

with in fabric of Tucson.  The building is 17 

stories with a full basement totaling 

approximately 445,000 sf.  The lower level 

is dedicated to utility spaces, storage, and 

some community rooms.  The first floor 

has the main offices directly adjacent to the 

public lobby, the remainder of the first 

floor and all of floors two through sixteen 

are dedicated to dwelling units.  The 

seventeenth floor was originally a 

restaurant and lounge but due to damage to 

the floor slab it is currently unused.  Of the 

dwelling units there are 172 studios, 188 

one-bedroom apartment, and 51 two-

bedroom apartments, spread out 

throughout the building.  Each of the studio 

and one-bedroom dwelling units has a 

balcony, the two-bedroom units have two 

balconies. 

 

The site contains the parking for the facility on the north and west sides with about half the spaces covered.  The pool and 

landscape features are in good condition and compliment the building.  Deliveries are made on the south side of the building 

at a dedicated loading dock, this is also where the trash compactor is located. 

 

 

History 

a. Original Construction 

The Tucson House was originally built in 1962 as high end residential apartments.  Located directly on Miracle Mile, the 

main road into Tucson, it boasted many modern amenities for its time such as CCTV from the lobby to each resident room 

through the building antenna system.  The design is often attributed to local Architect Nick Sakellar, but the final 

construction documents were stamped by the Chicago firm Loewenberg & Lowenberg, it is not known how much influence 

Sakellar had in the final design, although it is in the same character as other similar work by Sakellar at the time.   

 

The decline of the Tucson House started in the late 1960’s with the construction of I-10 directly to the West.  This diverted 

traffic around the Miracle Mile corridor and lead to a steady decline in the neighborhood.  By the late 1970’s the property was 

in bankruptcy. 
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b. Conversation to Public Housing 

The decline of the Tucson House started in the 

late 1960’s with the construction of I-10 directly 

to the West.  This diverted traffic around the 

Miracle Mile corridor and lead to a steady 

decline in the surrounding neighborhood, in turn 

the Tucson House’s popularity also declined.  

 

 By the late 1970’s the property was in 

foreclosure.  In 1977 The Department of Housing 

and Urban Development acquired the property, 

which was then acquired by The City of Tucson 

in 1979.  Several remodeling efforts were made 

throughout the early 1980’s to bring the property 

into code compliance and make it suitable for 

low income affordable housing.  By 1984 the last 

phase of this work was completed. 

 

Through the late 1980’s and early 1990’s much of 

the first floor of the Tucson House was converted 

to offices for what is now the Housing and 

Community Development Department 

 

c. 1998 Tax Credit Improvements 

In 1994 Poster Frost Associates was hired to 

perform an analysis and make recommendations 

for the Tucson House.  That report identified several critical issues that needed to be addressed based on the original 

construction and the use at the time.   

Some of the critical issues at the time were 

� Overloading of the first floor – The original construction was designed for residential use, the office use of the first floor 

exceeded the live load limitations and was overloading the structure 

� Overloading of the seventeenth floor – The original construction was designed for residential use, the seventeenth floor 

at the time was used for file storage, greatly exceeding the design loads, damage was evident at the time that the floor 

system was failing.  The space has since been emptied and has not been used. 

� Several exiting issues were identified 

� Balcony edge cracking significant enough to be a risk to the public 

� Upgrades to the mechanical, plumbing, and electrical systems for safety and efficiency 

 

Around 1996 Poster Frost Associates was hired to design the renovation of the Tucson House based on the recommendations 

of the 1994 report.  Many, but not all, of the recommendations were addressed at that time as well as a full renovation of the 

dwelling units, including new appliances, cabinetry, and full restroom renovations.  The offices were removed from the first 

floor and this space was reconfigured into apartments and community rooms.  The seventeenth floor was abandoned per the 
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recommendations of the 1994 report.  There were upgrades to the MEP systems and the balcony failure issues were 

addressed. 

 

In addition, several envelope upgrades were made to improve the efficiency of the facility.  The floor to ceiling glazing at the 

apartment units was removed and infilled with metal stud construction.  The outside surface installed was EIFS, and smaller 

sliding glass doors were installed within the stud framing.  All of the windows and doors in the facility were replaced (with the 

exception of the seventeenth floor) with aluminum frames and 1” insulated glazing. 

 

Overall the 1997 renovation addressed the major issues identified in the 1994 report and has allowed the Tucson House to 

continue to serve the Tucson Community. 

 

d. Current Status 

The Tucson House currently has 408 apartments restricted 

to Elderly and Disabled individuals who qualify for housing 

assistance within the Department of Housing and 

Community Development.  There are 10 on-site staff who 

assist the residents, manage the property, and provide 

maintenance. 

 

Over the past 19 years the staff has done a tremendous job of 

maintaining the facility.  The chillers were updated in 2001 

to provide higher energy performance, but other than that 

there have been no large renovation projects since 1997. 

 

At this point, as the following report will illustrate, many of 

the building systems and components are reaching the end of their service life.  Without a significant investment in the 

infrastructure of the building, there will ongoing maintenance issues and associated operational costs.  At some point critical 

systems will fail and cause a loss of service to the residents. 
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[Assessment Process] 
In January 2016, the City of Tucson’s Housing and Community Development Department asked WSM Architects to perform 

a Physical Needs Assessment of the Tucson House.  The intent of the assessment was to determine the overall physical 

condition of the facility.  In this report we have considered all of the interrelated systems within the building as well as the 

overall aesthetic conditions in order to make recommendations for replacement or refurbishment of existing resources. 

 

a. Professionals involved 

Prime Professional 

WSM Architects 

4330 N Campbell Ave 

Tucson Az, 85716 

(520) 408-1044 

 

Consulting Engineers 

Mechanical Engineering 

PH Mechanical 

335 N. Wilmot Road, Ste.460 

Tucson, AZ        85711 

(520) 731-2060 

 

Electrical Engineering 

Electrical Design Associates 

7536 N La Cholla Blvd,  

Tucson, AZ 85741 

(520) 622-2196 

 

 

b. Available Documentation 

Documents 

� 1962 Tucson House Original Brochure 

� 1994 Analysis and Recommendations 

� 2013 Oracle Area Revitalization Project 

� 2014 SHC – Asbestos Materials Survey Tucson 

House 16th Floor only 

� 2014 ThyssenKrupp Elevator – Modernization 

Budget 

� 2015 Desert Analytical Services Air Quality Report 

 

Existing Drawings 

Most of the existing drawing sets are partially complete and in general the drawings are not in good condition.  The “1997 

Tucson House Tax Credit Renovation” set was the most complete and provided the best detail into the exiting conditions.  

Following is a list of the drawing sets used to generate this report. 

Structural Engineering 

Schneider Structural Engineers 

435 East 9th Street 

Tucson, AZ 85705 

(520) 512-8183 

 

Elevator Assessment 

Elevator Consulting Services, Inc. 

17595 Italy Court  

Lakeville, MN 55044 

(952)435-2429 

 

Cost Estimating 

Compusult 

5923 East Pima Street 

Tucson, Arizona 85712 

(520) 882-4044 
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� 1963 Tucson House Original Drawings – Architect: Loewenberg & Loewenberg 

� 1981 Fire Protection Renovation – Architect: City of Tucson DOT, Architecture Division 

� 1984 Tucson House Renovation, Phase IV & General Retrofit – Architect: FKM 

� 1997 Tucson House Tax Credit Renovation – Architect: Poster Frost Associates Inc. 

� 2001 Tucson House Chiller and Mechanical Systems Upgrades – Architect: The Architecture Company 

 

c. Determination of Conditions 

� Visual inspection 

WSM Architects and our consulting engineers spent the week of January 11th on site observing and recording the conditions 

we found.  HCD staff assisted us in our investigation and escorted us throughout the facility.  Of the 408 apartments, we 

physically walked 44 dwelling units, in addition we reviewed more than 50% of the non-dwelling spaces in the building.  See 

the Component Condition section of this report for the individual room assessment report and summary of conditions.  Staff 

assistance was vital during the on-site investigations to ensure our team had a full understanding of the challenges that staff 

faces daily working within the facility. 

 

� Discussions with Staff 

On January 11, 2016 WSM Architects and our consulting engineers met on site with the Tucson house staff to discuss the 

goal of this assessment, the current condition of the facility, and to discuss the process for completing our investigations.  The 

feedback given at this meeting was vital to our efforts and gave us clear direction as we proceeded with the assessment. 

 

d. Components Reviewed 

Site 

� Paving 

� Sidewalks 

� Landscape 

� Drainage 

� Accessibility 

� Parking Structures 

� Site Lighting 

 

 

Building Exterior 

� Brick Veneer 

� Concrete Structure 

� EFIS infill 

� Storefront Glazing Systems 

� Hollow Metal Door 

� Aluminum Windows 

� Patio Guard Rails 

� Precast Concrete building elements 

� Roofing 
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Building Systems 

� Structural systems 

� Mechanical Systems 

� Plumbing Systems 

� Fire Protection Systems 

� Electrical systems 

� Special Systems 

• Fire alarm 

• CCTV 

• Access Control 

• Security 

• Public Address 

 

Common Areas 

� Storage 

� Office 

� Lobby 

� Corridor 

� Community spaces 

 

Dwelling units 

� Studio 

� One Bedroom 

� Two Bedroom 
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[Architectural Component Conditions] 
 

General Conditions 
In our analysis of the physical condition of all the 

components of the Tucson House, it was generally 

noted that staff does a tremendous job maintaining the 

facility under less than ideal circumstances.  Due to the 

age of many of the systems, components, and 

infrastructure it seemed that in our time on site there 

were daily “emergencies” requiring immediate staff 

attention to address and resolve.  While on site 2 

elevators on separate days were down causing very 

long wait times to move between floors, there were 

multiple leaks in both the domestic water supply and 

the sanitary sewer piping causing damage to ceiling 

and walls, and we noted several concerns about the 

security of the facility as we witnessed people enter the 

facility who were not residents.  For the most part the 

deficiencies are due to the age of the components and 

the overall facility.  It should be noted, and will be further addressed under in this report, that the fundamental structural and 

architectural components of the build are sound and that as an asset to the City of Tucson, we recommend that the property 

be renovated so it can continue to serve the Tucson House residents and the Housing and Community Development 

Department. 

 

This section of the report is intended to note the conditions and deficiencies in the Tucson House and make 

recommendations for remediation.  The section “Capital Needs Assessment” will list the recommendations for replacement, 

refurbishment, or other repairs that are necessary. 

 

 

a. Site Conditions 

 

� Paving 

The overall paving condition is poor throughout the site, extensive 

“alligator” cracking is evident.  The paving has at this point failed and is 

allowing water to infiltrate the subgrade, some areas of ponding are 

noticeable, evidence that the water infiltration is damaging the subgrade 

and will begin to fail, creating pot holes and more deterioration of the 

paving. 

 

The marked accessible spaces did not meet ADA requirements 

The site appears to drain well and we did not find any major storm water 

issues on site  

 

• Replacement Recommendation: Repave the entire site with 

new asphalt.  Layout new striping to comply with ADA 
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requirements 

 

 

� Sidewalks & Curbs 

The concrete sidewalks are generally in good condition, there were some areas 

noted where sections of the sidewalk had heaved and grinding was necessary to 

prevent a tripping hazard.   There are also come areas where additional heaving has 

taken place.  We did not find any accessibility issues with the curbing or sidewalks.   

 

The canopy that covers the side walk from Miracle Mile to the main entrance of the 

Tucson House is a cast in place thin shell concrete structure that is original to the 

1962 construction, while it shows some signs of deflection, due to the historic 

status of the facility this canopy should be maintained.  

• Refurbishment Recommendation: Patch and repair existing 

concrete sidewalks and stairs as necessary.   Remove sections that 

have heaved and pour new sidewalk sections to remove tripping 

hazards.  Clean walk way canopies and epoxy inject any cracking, paint column supports.  

 

 

� Landscaping 

The landscaping was in good condition throughout the site.  No issues were noted in observation or from staff in regard to 

the irrigation systems or condition of the planting.  

• Replacement Recommendation:   No recommendations 

 

 

� Parking Shade Canopies 

The parking shade canopies are cast in place thin shell concrete structures that are 

original to the 1962 construction.  There has been some damage over time and 

the entire structure has received a parg coat of mortar wash.  While these 

canopies show some signs of wear, due to the historic status of the facility this 

canopy should be maintained.  

• Refurbishment Recommendation:  Lightly bead blast existing 

structures to remove parge coating.  Epoxy inject significant 

cracking per the Structural assessment.  Patch chipped or broken 

sections of concrete.   

 

� Pool 

The pool is in overall good condition; the interior surface has been well maintained.  The pool equipment is functional, but is 

nearing the end of its service life.  The decking and concrete surfaces have some cracking but nothing that needs attention or 

repair.  The South wall has a few stress cracks but again there are no structural issues that need to be addressed.  The thin shell 

shade canopies show typical sag, they are original to the 1962 construction and should be retained.  
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• Refurbishment Recommendation:   Patch and repair existing concrete pool deck as necessary.   Remove 

sections that have heaved and pour new pool deck sections to remove tripping hazards.  Clean shade canopies 

and epoxy inject any cracking, paint column supports. Replace existing pool equipment.   

 

� Fencing 

The site is typically fenced in an 8’ chain link fence tan vinyl privacy slats.  Other than some incidental damage the fencing is 

in good repair.  

• Refurbishment Recommendation:   Patch and repair existing fencing at damaged areas 

 

b. Building exterior 

� Wall systems 

The primary structural system for the building is cast in place concrete, the east 

and west walls of the structure are clad in a light beige brick.  Originally the 

North and South Façades were floor to ceiling glazing on all levels, in the 1997 

renovation all of this glazing was removed and replaced in the dwelling units 

with a smaller sliding glass door infilling most of the opening with 4” metal 

studs with R-11 batt insulation and an exterior insulation and finish system on 

1” insulation board.   

 

Overall the exterior envelope is in good condition.  The brick shows a few 

normal stress cracks that pose no structural issues.  On the balconies the EFIS 

walls show no sign of stress or wear.  

The main deficiencies involving the building envelop are the condition of the 

caulk in areas exposed to the elements.  In these conditions the caulking has 

begun to shrink and crack.  These locations need to be addressed.  The other 

deficiency is the mortar connection of the pre-cast wing extensions at the 

balconies.  In nearly all conditions these joints have cracked and have opened 

allowing moisture to get in-between these pre-cast concrete elements and the building structure.  

• Refurbishment Recommendation:   Remove and replace caulking that shows signs of shrinkage and cracking.  

Remove mortar at all locations between the precast fins and the building concrete structure.  Install backer rod 

and caulk at all locations. 

 

� Window systems 

There are 3 window systems used in the Tucson house: 

1. Standard fixed glazing Aluminum Storefront with 1” insulated glazing, this system is primary used in the common 

spaces at the first floor and in the elevator lobbies.  The aluminum framing system is in good condition and does not 

show signs of deterioration.  The glazing was installed during the 1997 renovation and is approximately 19 years old.  

The reasonable service life for this window type is 20-25 years.  It is likely that the glazing unit will begin to fail 

within the next 5 years. 

• Replacement Recommendation:   Replace all storefront glazing with new 1” insulated glazing units 

2. Operable aluminum windows and sliding glass doors with 1” insulated glazing, this system is used throughout the 

dwelling units.  Overall the aluminum is in good condition but the rollers and other working parts are beginning to 
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fail.  These windows and glazing were installed during the 1997 renovation and are approximately 19 years old.  The 

reasonable service life for this window type is 20-25 years.  It is likely that the glazing unit will begin to fail within the 

next 5 years. 

• Replacement Recommendation:   Replace all window and sliding glass door units with new aluminum 

units with 1” insulated glazing 

3. Fixed aluminum windows with single plane glazing.  These are found on the 17th floor.  The aluminum frames are 

not thermally broken and the glazing is not tempered.  These units were not replaced in the 1997 renovation 

assuming the 17th floor would not be used.  If the 17th floor is going to be reopened, these units will need to be 

addressed. 

• Replacement Recommendation:  Replace all single pane window systems with a thermally broken store 

front window system with 1” insulated glazing 

 

� Roofing system 

 

The roof is a multiply SBS modified roofing system applied over the 

existing concrete deck.  The roof has been recoated recently and 

appears to be sound.  There is evidence that the ends of the laps are 

beginning to peel, causing minor ponding at the joints in the roofing 

system.  No data exists to determine when the roof was last replaced.  

Based on our visual inspection, while the roof has been maintained it 

is older and will likely need replacement in the next 5-7 years. 

• Replacement Recommendation:   Completely remove 

existing roofing system and replace with 3-ply SBS 

modified roofing with a white cap sheet. 

 

 

c. Common Areas 

The common areas throughout the building are well maintained but also shows signs of high use and abuse.  The renovation 

should address this by specifying products that will be sustainable under the conditions at this facility.  All of the finishes 

show signs of wear and are reaching the end of their service life. 

 

� Main Entrance 

As the front door for the facility residents and guests, the main entrance lobby should be welcoming and warm and offer 

seating for visitors waiting for residents to greet them.  The space also needs to be abuse resistant.  The service window should 

be replaced with a level 3 bullet resistant glazing and an electronic talk box for the receptionist to speak to the public. 

• Replacement Recommendation:   Complete renovation of the space per the following 

i. Flooring: 

• LVT or VCT in the circulation paths and heavy duty carpeting in the waiting area 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board with all protection to 48” and corner guards 
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iv. Doors: 

• Aluminum automatic sliding entrance doors tied into the access control system 

• All hardware to be accessible 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Heavy use furniture, Landscape Forms or Similar 

 

� Administrative Offices 

The Administrative office area of Tucson House is a small space that is not 

currently well organized.  It appears that several smaller spaces have been 

opened into one another creating situations where access from one space to 

another can be through someone’s office.  Per the Structural Assessment the 

elevated floor slabs throughout the building are not designed to 

accommodate office loading.  We recommend either the offices be relocated 

to the basement or the floor slab in this area be reinforced from below.  In 

either case a full renovation of this area is recommended to create a more 

efficient and healthy working environment that can better interface with the 

building residents.  Integration of a dedicated conference room would also 

be ideal for this spaces  

• Replacement Recommendation:   Complete renovation of the 

space per the following 

i. Flooring: 

• Carpeting throughout with VCT or VLT in the circulation 

paths to minimize maintenance 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board 

iv. Doors: 

• Hollow metal frames with solid wood doors 

• All hardware to be accessible 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Systems furniture 

 

� Basement Corridor 

While the basement corridor is more of a utility space, it is the floor with the most community spaces, conference spaces, 

library and other resident amenities.  In their current state the corridors offer little in the way of wayfinding or place making.  

Simple design details in the door opening and the ceilings would create a better environment in these spaces.  This would also 
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be an ideal location for grinding and sealing the existing concrete floors to provide the final finish.  This floor finish would 

provide the best value over time.  The ceiling height in these and all corridors is 7’-0”, this is a code violation, ceiling along a 

means of egress are required to be 7’-6”.  Reconfiguration of the interstitial space will be required to rectify this issue. 

• Replacement Recommendation:   Complete renovation of the space per the following 

i. Flooring: 

• Grind and seal existing concrete 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board with wall protection up to 4’.  Full height 

corner guards  

iv. Doors: 

• Existing to remain hollow metal frames and existing wood doors 

• All hardware to be accessible 

v. Window: 

• None 

vi. Furniture: 

• None 

 

 

� Floors 1 – 16 Corridors 

In their current state the corridors offer little in the way of wayfinding or place making.  Simple design details in the door 

opening and the ceilings would create a better environment in these spaces.  The carpeting on floors 2 through 16 should be 

removed and replaced with a resilient material that will be more easily maintained. The ceiling height in these and all 

corridors is 7’-0”, this is a code violation, ceiling along a means of egress are required to be 7’-6”.  Reconfiguration of the 

interstitial space will be required to rectify this issue. 

• Replacement Recommendation:   Complete renovation of the space 

per the following 

i. Flooring: 

• VLT or VCT 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board with wall protection up to 4’.  Full height 

corner guards  

iv. Doors: 

• Existing to remain hollow metal frames and existing wood doors 

• All hardware to be accessible 

v. Window: 

• None 

vi. Furniture: 
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• None 

 

 

 

 

 

� Elevator Lobbies 

As the primary and most heavily used common areas of the 

building, the elevator lobbies should again be warm inviting 

spaces with comfortable furniture encouraging residents to 

interact and to help build a stronger community within the 

building.  Currently the ceilings 7’-0” height does not meeting 

the IBC requirements for the egress path of 7’-6” and will need 

to be raised.  Through the use of comfortable furniture, 

lighting, ceiling design and color, these spaces could be a more 

integral part of the building community. 

• Replacement Recommendation:   Complete 

renovation of the space per the following 

 

i. Flooring: 

• VLT or Ceramic Tile in the circulation paths and heavy duty carpeting in the sitting areas 

• Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

ii. Walls: 

• Painted gypsum board with wall protection up to 4’.   

iii. Doors: 

• Existing to remain hollow metal frames with hollow metal doors 

• All hardware to be accessible 

iv. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

v. Furniture: 

• Heavy duty commercial waiting room furniture 

 

 

� Stairs 

The stairs are fairly utilitarian in nature and should remain so.  The floors, stairs and landing 

will be refinished with a coat of epoxy paint.  Guard rails with be built with a 2 x 2 tube steel 

frame with a translucent resin panel insert.  Stainless Steel hand rails are required on both 

sides of the stair  

• Replacement Recommendation:   Complete renovation of the space per the 

following 
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i. Flooring: 

• Epoxy Paint existing concrete 

ii. Ceiling: 

• Paint existing concrete 

iii. Walls: 

• Patch and repair existing CMU and Concrete - Paint  

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new hardware throughout 

v. Window: 

• None 

vi. Furniture: 

• None 

 

� File Storage 

The file storage room is in the basement and used to store records for the residents and programs at the Tucson House.  

Better shelving would improve the overall quality of this space for by the staff.   

• Replacement Recommendation:   Complete renovation of the space per the following= 

i. Flooring: 

• Grind and seal existing concrete 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Paint existing gypsum board.  Full height corner guards  

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

v. Window: 

• Provide new Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Provide standardized shelving for storage of files, investigate 

possibility of high density storage. 

 

� Building Storage and Maintenance areas 

The building storage and maintenance areas are utilitarian in finish.  The ceiling is 

exposed underside of the first floor deck, with exposed mechanical and electrical 

equipment.  These rooms require minimal remodeling to continue to serve their purpose 

• Refurbishment Recommendation:   Minimal renovation 

i. Flooring: 

• Clean and seal existing concrete 

ii. Ceiling: 
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• Exposed deck no work required 

iii. Walls: 

• Exposed CMU and Concrete, where Gypsum Board partitions occur, patch and repair.  Provide 4’ high wall 

protection and full height corner guards 

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

v. Window: 

• Provide new Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Provide standardized shelving for storage of files, investigate possibility of high density storage. 

 

 

� Elevators 

See the attached elevator assessment.  Due to the age of the equipment, doors, and cabs a full modernization is recommended 

at this time. 

 

 

d. Community Spaces 

There are a variety of community spaces throughout the facility serving residents, and guests.  Like the rest of the building, 

these areas are well maintained but are worn from use and age.  A full renovation is recommended at this time. 

 

� Conference Rooms 

There is one conference room in the basement, it is located on the north side of the building with north facing windows and 

can accommodate groups up to about 18 people.  There is no white board or any AV systems in this space.  Adding A/V 

capabilities would greatly increase the usefulness of this space  

• Replacement Recommendation:   Complete renovation of the space per the following 

i. Flooring: 

• VLT or VCT 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board with wall protection up to 4’.  Full height corner guards  

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Flexible conference room furniture that can be rearranged for informal meetings or training sessions 

vii. Equipment: 
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• Projector and Screen, or a large wall mounted panel display, integrated into a floor box to allow for 

connection from the conference table. 

 

 

� Community Rooms 

There are currently 2 dedicated community rooms in the facility.  The Carriage 

room in the basement and the lounge off the first floor elevator lobby. Both are 

in similar condition and consistent with the rest of the facility  

• Replacement Recommendation:   Complete renovation of the 

space per the following 

i. Flooring: 

• VLT or VCT 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board with wall protection up to 4’.  Full 

height corner guards  

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal 

doors 

• Provide new accessible hardware throughout 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated 

glazing and a low-e coating 

vi. Furniture: 

• Carriage room - Flexible conference room furniture that can be rearranged for informal meetings or 

training sessions 

• Lounge – Comfortable seating for small groups or individuals 

vii. Equipment: 

• Carriage room - Projector and Screen  

• Lounge - large wall mounted panel display 

 

 

� Craft Room 

The craft room appears that it does get a fair amount of use and is crowded 

with supplies.  Better shelving, tables and seating would improve the overall 

quality of this space for the residents  

• Replacement Recommendation:   Complete renovation of the 

space per the following 

i. Flooring: 

• Grind and seal existing concrete  
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ii. Ceiling: 

iii. 24 x 24 tegular edge ACT with some gypsum board soffits 

iv. Walls: 

• Paint exisiting gypsum board. 

v. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

vi. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vii. Furniture: 

• Flexible shelving and storage cabinets for supplies.  Cleanable tables and chairs. 

 

 

� Library 

Like the craft room, the library appears that it does get a fair amount of use and is 

crowded with books and material.  Better shelving, tables and seating would 

improve the overall quality of this space for the residents.  This space also has a 

small computer room that does not appear utilized.  The equipment is antiquated 

and with the proliferation of smart phones and other devices is not likely used 

often.  The room would be better used if it were to have 2 computer stations and 

allow the remaining space to go back into the library allowing for more storage of 

materials.  

• Replacement Recommendation:   Complete renovation of the space 

per the following 

i. Flooring: 

• Grind and seal existing concrete 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Paint existing gypsum board. 

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Cleanable tables and chairs. 

 

� Laundry 
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The laundry is likely the most used community space in the building, it has had 

several modifications and alterations over time and has not worn well.  There is a 

variety of equipment of differing ages.  There is also not adequate seating space for 

those waiting for their laundry.  A full renovation of this space is recommended.  

• Replacement Recommendation:   Complete renovation of the space 

per the following= 

i. Flooring: 

•  Grind and seal existing concrete 

ii. Ceiling: 

• 24 x 24 tegular edge ACT with some gypsum board soffits 

iii. Walls: 

• Painted gypsum board with wall protection up to 4’.  Full height 

corner guards  

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing and a low-e coating 

vi. Furniture: 

• Cleanable tables and chairs. 

 

 

� Clean Storage 

The condition of the storage areas is consistent throughout the facility, with exposed  

� Utility and Building Storage  

 

 

 

 

 

e. Dwelling Units 

In our review of 44 of the dwelling units we found that they were very consistent 

in their overall condition and finish.  While HCD staff has done a tremendous job 

in maintaining all of the units and keeping them up to similar standards, in 

general many of the finishes, fixtures, and appliances are simply reaching the end 

of their service life and need to be replaced.  While we did find some ADA 

violations in the accessible units, these were minor and would be corrected in the 

renovation of the restrooms and kitchens.  The exterior sliding glass door and 

window units were serviceable for the most part with some of the rollers 

beginning to fail.  The glazing units typically have a service life of 20 to 25 years.  

It is likely that these glazing units will begin to fail and should be replaced.  
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• Replacement Recommendation:   Complete renovation of the space per the following: 

i. Flooring: 

• Living area – VCT 

• Bedrooms area – VCT 

• Circulation area – VCT 

• Restrooms- CT 

 

ii. Ceiling: 

• Painted existing concrete 

iii. Walls: 

• Living areas, bedrooms, and circulation-   Painted existing gypsum board/plaster – some minor patching is 

required  

• Restrooms – CT full height 

iv. Doors: 

• Existing to remain hollow metal frames and solid wood doors for the corridors, hollow core doors on the 

interior.  Paint 

• Provide new accessible hardware throughout 

• Provide new aluminum sliding glass door with 1” insulated 

glazing and a low-e coating 

v. Window: 

• Thermally broken aluminum storefront with 1” insulated glazing 

and a low-e coating 

vi. Balcony: 

• Epoxy inject 20 lf of cracking for ½ of the units.  Clean and paint 

all of the guardrails.  Caulk all of the joints between the precast 

units and the concrete wall. 

 

 

f. 17th Floor 

The 17th floor has not been used since sometime between the 1994 needs assessment and the 1997 renovations.  The floor on 

the east side of the building clearly shows structural damage from slab overloading when the space was used for file storage.  

In its present condition it is still recommended that the space not be occupied.   

 

Under the structural assessment portion of this report recommendations are given 

on how to rehabilitate the floor structure of the 17th floor so that it would again be 

an occupied space.  We have broken this cost out separately in the cost estimate and 

the aggregate capital needs as the repair of this area would require the demolition of 

the apartments below in order to fully reinforce the underside of the slab, adding 

considerably to the cost of the repair.  If the slab were to be repaired we would 

recommend remodeling this space for community use as an assembly area, 

community room, conference center, or other shared use. 
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The 17th also retains some character defining features of the original 1962 

construction that should be preserved and highlighted in the renovation.  These 

include some original light fixtures, original soffits, exposed brick walls, and other 

historic features.   

 

  

• Replacement Recommendation:   Complete renovation of the space 

per the following 

i. Flooring: 

• Conference rooms/community rooms – Carpeting 

• Halls, elevator lobby - LVT 

ii. Ceiling: 

• Painted soffits and exposed concrete 

iii. Walls: 

• Painted gypsum board.   

• Retain original finishes where practical 

iv. Doors: 

• Existing to remain hollow metal frames and Hollow metal doors 

• Provide new accessible hardware throughout 

v. Window: 

• Replace original single pane aluminum windows, provide thermally broken aluminum storefront with 1” 

insulated glazing and a low-e coating 

vi. Furniture: 

• Conference areas - Flexible conference room furniture that can be rearranged for informal meetings or 

training sessions 

• Lounge – Comfortable seating for small groups or individuals 

• Elevator Lobby - Heavy duty commercial waiting room furniture 

vii. Equipment: 

• Conference rooms and lounge - large wall mounted panel display 

 

 

 

[FACILITY CODE REVIEW] 
 

The facility was reviewed for compliance with various codes currently adopted by the City of Tucson, including: 

2012 IBC 

2012 IEBC 

2012 IPC 

2011 NEC 

 

33

DRAFT



  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

The facility was also reviewed for compliance with the 2010 Standards of the Americans with Disabilities Act. 

 

a. Overview 

� The facility is primarily an R-2 Occupancy Type, with miscellaneous other uses.  Some incidental use areas were observed in the 

basement of the building, and accessory use areas occur mostly on the Ground Floor and on the 17th Floor.  There were no violations 

or concerns noted regarding the use of the facility. 

� The building appears to be construction using Type I construction, and as such, it was allowed unlimited area.  The facility is 17 stories 

tall, plus a basement level (which opens to grade on the south side of the building). 

b. Requirements for R-2 Occupancies 

� Walls separating dwelling units within the same building as well as walls separating sleeping units within the same building are 

required to be constructed as fire partitions (IBC 420.2).  While it is likely that these were built appropriately during the original 

building construction, the required fire rating may not have been maintained with subsequent repair and renovation work. In order to 

maintain the proper fire rating, all penetrations require fire blocking or caulking with a rating equal to that of the partition. 

� Floor assemblies separating dwelling units and/or sleeping units within the same building, as well as floor assemblies separating 

dwelling or sleeping units from other occupancies are required to be constructed as horizontal assemblies (IBC 420.3).  While it is 

likely that these were built appropriately during the original construction, the required fire rating may not have been maintained with 

subsequent repair and renovation work. In order to maintain the proper fire rating, all penetrations require fire blocking or caulking 

with a rating equal to that of the horizontal assembly. 

c. Interior Finishes 

� R-2 Occupancies require Class C finishes throughout when equipped with an automatic sprinkler system.  This is the lowest required 

rating and it is not likely that existing or new finishes are would be in violation. 

d. Fire Protection Systems 

� An automatic sprinkler system was observed throughout the facility, which meets the requirements for this type of construction and 

occupancy. 

� Portable fire extinguishers are required to be accessible within a 75’ travel distance from anywhere within the facility (IBC 906.3).  

Extinguishers were observed on each floor in the elevator area, but their locations do not meet these minimum requirements for access 

travel distance.   

e. Means of Egress 

� Ceiling heights throughout the corridors in the building were found to be 4 to 6 inches below the minimum ceiling height in a means 

of egress – 7’-6” minimum ceilings are required (IBC 1003.2). 

� Throughout the common areas, due to the low ceilings, exit signage and other wall and ceiling mounted accessories were often 

creating violations as “protruding objects”, violating both the IBC and the ADA (IBC 1003.3 and ADA 307). 

f. Stairways 

� The three egress stairways lack proper handrails and guards.  The existing width of these stairwells is narrow, but sufficient for the 

required rails and protection to be added without violating the required width for the stairs. 

g. Requirements for High Rise Buildings 

� The existing building almost certainly does not meet today’s requirements for seismic resistance, given the age of the facility and 

considering the common issues with buildings from this period.  However, if the International Existing Building Code is applied in 

this situation, the seismic resistance is acceptable.   

� The International Fire Code required that the water supply for the fire suppression system come from no fewer than two water mains 

located in different streets (IFC and IBC 403.3.2).  There is an exception that would allow the two connections to come from the same 
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main if valves are installed such that an interruption can be isolated to avoid an interruption in the required flow.  It appears that this 

Code requirement does not exist in the existing facility in either configuration. 

h. Site Concerns 

� There are various code and ADA issues that exist.  These concern mostly the lack of proper landings at some of the ramps and stairs, 

and also non-compliant handrails on some of the stairs.  A more comprehensive investigation will need to be conducted to measure 

the slopes of ramps to verify that they exist within allowable tolerances. 
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 [Structural Component Conditions] 
 

Original Construction 

The original building was constructed in the early 1960’s.  The structural review of the original building is based upon 

Schneider Structural Engineers’ observations of visible portions of the building and structural permit drawings from the City 

of Tucson.  A renovation of the original building was completed in the late 1990’s.  Structural drawings for the 1990’s 

renovation were also obtained from the City of Tucson.   

 

Cast-in-place concrete construction was utilized for the existing building.  The floors typically consist of 7” thick mildly 

reinforced concrete flat slabs with no drop panels at columns.  At the first floor, near the main entrance at the west wing, 8” 

and 10” thick slabs were also utilized.  The existing roof / 17th floor typically consists of 7” mildly reinforced concrete slabs, 

with slab thickness increasing to 8” at the Solarium (east wing).  Slab thickness varies from 7” to 13” at the eastern end of the 

west wing roof / 17th floor.  The roof over the 17th floor consists of a 7” mildly reinforced concrete slab over the west wing / 

elevator core area and an 8” mildly reinforced concrete slab over the Solarium at the east wing.  There is a mechanical 

penthouse above the elevator core area at the 17th floor.  Floor and roof slabs are supported by cast-in-place concrete 

columns.  Foundations consist of belled concrete caissons. 

 

The lateral force resisting system consists of rigid concrete roof and floor diaphragms, laterally supported by cast-in-place 

concrete shear walls at the elevator core / lobby and at the end of each wing.   

 

The original construction also features grade-level cast-in-place concrete parking and walkway shade structures ancillary to 

the building which are supported by concrete spread footings.  There is an in-ground pool and shade structure at the south 

side of the building.  The south side of the pool shade structure is built on top of a concrete retaining wall.   

 

As part of the 1997 renovation, structural repairs were made to the handrails at the typical units.  The structural drawings for 

the renovation contain details for balcony floor slab repairs, but it appears that the damaged portion of the balcony slabs were 

saw-cut and removed in lieu of making the repairs indicated on the structural drawings.        
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a. Balconies 

� Cracks up to 1/16” were observed at the balconies of the typical units, which 

allow water to infiltrate the existing concrete slab.  These cracks appear in a 

rectangular pattern and are believed to be associated with inadequate clear 

concrete coverage at the existing reinforcing.  Per the permit drawings for the 

existing building, the reinforcing has only 1/2” clear cover at the top and bottom 

of the slab.  Per ACI 318-11, concrete exposed to weather requires a minimum 

of 1 1/2" clear cover over reinforcing.  Long-term water infiltration will lead to 

rust on the surface of the rebar, which will exert pressure on the existing 

concrete and worsen the cracks.   

• Refurbishment Recommendation: We recommend epoxy injection of 

cracks wider than 0.03” at existing balcony slabs.  Upon completion of 

epoxy injection, we advise applying a flexible waterproof surface 

treatment or membrane over the entire balcony slab surface to prevent 

water infiltration into smaller cracks and any future cracks that may 

develop.  The waterproof treatment or membrane should be 

continuous across the entire horizontal surface of the balcony slab and 

should continue down the vertical face at the edge of the balcony. 

 

� During a prior renovation, ends of the existing balcony slabs were cut off, 

leaving the ends of the reinforcing exposed.  A metal fascia was attached to the 

cut edge, but appears to be trapping water and increasing the potential for water 

infiltration at the exposed rebar (see photo).  This furthers the potential for 

rebar rust and worsening concrete cracks as noted above.  

• Refurbishment Recommendation: We recommend removal of the 

existing metal fascia to prevent water from being trapped behind it and 

to allow application of a waterproof treatment as noted above to be 

applied to the vertical surface at the edge of the balcony. 

 

� Minor cracks (approximately 1/32”) were observed at the balconies at the 

mortar joint between existing precast wall elements and existing concrete 

columns (see photo).  

• Refurbishment Recommendation: We recommend that minor cracks 

at the balconies at the mortar joint between existing precast wall 

elements and existing concrete columns be filled with a flexible 

waterproof sealant to prevent water infiltration into the crack. 

 

 

 

 

b. Slabs 
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� The floor slabs are experiencing significant vertical displacement (sag) at mid-

span primarily in the east-west direction likely due to a combination of 

deflection and long term creep.  The east-west floor slab vertical displacement is 

especially apparent at the balconies of the typical units.  Vertical displacement 

across the typical balconies measured in the east-west direction ranged from 

9/16” to 1 1/2".  The slab profile measured in the north-south direction at the 

balconies varied from no slope to a 1/16” drop toward the building envelope 

over the length of the balcony.  We checked a typical exterior slab bay via 

structural calculation.  Our calculation does not show an overstressed condition, 

but does show significant deflection, as expected based upon our observations.  

The inadequate slope causes water to pond on the balcony, increasing the 

potential for water infiltration into cracks as noted above.   

• Refurbishment Recommendation:  Re-sloping the balcony slab is not possible due to weight concerns and the 

need for a stepped surface between the interior and the exterior of the units.  However, a possible remedy to 

drainage issues at the balcony is the addition of a floor drain.  It is structurally acceptable to core drill a small 

hole (less than 4” diameter) for a floor drain provided that no rebar is cut during the core drilling operations.  

  

� At the interior of the units, vertical displacement at mid-span (also likely due to deflection and long term creep) in the 

east-west direction varied from 3/8” to 1 1/2”.  Vertical displacements in the north-south direction varied from 1/16” to 

3/4”.  We checked a typical interior slab bay via structural calculation.  Our calculation does not show an overstressed 

condition, but does show significant deflection, as expected based upon our observations.  Deflection in the north-south 

direction at the interior of the building leads to upwards deflection of the balcony at the outermost edge and is the 

believed to be the reason for the inadequate slope at the balconies.   

• Refurbishment Recommendation: Leveling the interior concrete slab at the typical units is not recommended 

due to the additional weight that would be applied to the floor as a result of the leveling process.  Any additional 

weight applied to the existing floor will exacerbate deflection problems.  

 

 

c. Vertical Structure 

� Cracks and minor spalling were observed in the mortar joint between the 

existing concrete shear wall and the masonry veneer at the west end of the west 

wing.  Crack width is estimated at 1/16” to 1/8”.   

• Refurbishment Recommendation:  We recommend the removal and 

patching of any loose, spalling material at the mortar joint between the 

existing concrete shear walls and the masonry veneer at the end of the 

building wings (see photo 6).  Stable cracks should be filled with a 

flexible waterproof sealant to prevent water infiltration in to the cracks.  

According to a 1995 report by Poster Frost Associates, Inc., similar 

cracks were present at that time.  It appears that the cracks were 

repaired and have reappeared.  Recurring cracks in this mortar joint allow ongoing infiltration of water and may 

lead to deterioration of the shelf angles supporting the masonry veneer.  Therefore, we recommend an 
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inspection of the existing masonry veneer attachment system to verify its structural integrity in accordance with 

section A113.7 of the 2012 International Existing Building Code.  

 

 

d. 17th Floor  

� The floor slab at the 17th floor Solarium appears to have suffered structural 

damage resulting from past overloading of the floor (according to a report from 

1995 by Poster Frost Associates, Inc., the Solarium was at one time used for 

storage).  Significant cracks were observed in the floor slab at the Solarium.  

Crack widths range from 1/8” to 1/4”.  Cracks are concentrated most heavily 

around the existing concrete columns.  The floor slab has experienced 

significant vertical displacement.  Vertical displacements varying from 1” to 1 

5/8” were measured over spans of approximately 20’-0” between existing 

columns.  Vertical displacements of 1” to 1 5/8” were also measured over the 

approximately 6’-0” distance from the southernmost columns to the exterior 

glass at the south side of the Solarium.  The worst vertical displacement 

appeared to occur in the southeast corner of the Solarium.  This displacement 

has resulted in cracking of the exterior brick wall nearby.  It appears that a 

significant portion of the overall displacement occurs near the columns 

indicating a probable punching shear failure of the existing slab.  It is also 

possible that the existing slab reinforcing has yielded due to flexural overstress.  

We checked a typical slab bay via structural calculation.  Our calculation reveals 

that the live load capacity of the existing slab is limited by punching shear to 

approximately 85 psf.  This further supports our suspicions of a punching shear 

failure as storage requires a design live load of 125 psf.    

• Refurbishment Recommendation: We recommend that the cracks in 

the floor slab at the 17th floor Solarium be repaired with epoxy 

injection.  Upon completion of epoxy injection, we recommend that a 

fiber reinforced polymer (FRP) be applied to the top and bottom of the 

slab to act as external reinforcing due to concerns about possible 

yielding of the existing reinforcing.  Further repair via steel framing or 

additional reinforced concrete below the slab in the vicinity of the 

columns is recommended to ensure adequate punching shear capacity.  We recommend that any efforts to level 

the slab be made with a lightweight system such as plywood over wood sleepers, which could be shimmed level 

  

� In the corridor of the 17th floor near the elevators, a ½” vertical translation was 

noted across the building joint.  The translation is concentrated near the end of 

the joint adjacent to a chase.  It is believed that due to the opening for the chase, 

the slab has reduced stiffness, leading to higher local deflection.  Similar 

deflection was noted at other floors, but to a lesser degree.   

• Refurbishment Recommendation: We recommend that the ½” 

translation across the building joint at the 17th floor be monitored.  If 
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the floor at the east wing continues to settle relative to the floor at the west wing, a structural repair may be 

required. 

 

 

e. Stairs 

� Cracks up to 1/8” wide were observed at a re-entrant corner at intermediate 

landings of the west stair.   

• Refurbishment Recommendation: We recommend epoxy injection of 

cracks wider than 0.030” at the landings.  Cracks may reappear due to 

the nature of concrete to crack at re-entrant corners. 

 

� A minor crack (less than 1/32”) was observed in the existing masonry wall at the 

landing between the sixth and seventh floors at the west stair.   

• Refurbishment Recommendation: This minor crack is not a structural concern at this time. 

 

 

f. Site Elements 

� Spalling of the surface finish was observed at the shade structure over the 

parking at the north side of the building.   

• Refurbishment Recommendation: We recommend that the spalling 

surface finish be removed from the parking shade structure.  Once the 

surface finish has been removed, any cracks in the concrete wider that 

0.030” should be repaired via epoxy injection. 

 

� Deflection of the existing cast-in-place concrete walkway canopies was observed.   

• Refurbishment Recommendation: The deflection of the existing cast-

in-place concrete walkway canopies does not appear to be a structural 

concern at this time.   

 

 

 

 

 

� Displacement of the existing masonry was noted at the retaining wall on the 

south side of the pool.  The displaced masonry occurs above finished grade on 

the south side of the wall.  Above finished grade, the retaining wall transitions to 

a non-structural two-wythe unreinforced brick wall.  The columns for the 

existing shade structure at the south side of the pool are attached to the top of 

the existing concrete retaining wall and are hidden in the non-structural brick 

wall.  The displacement of the brick is most pronounced at the top of the wall 

near the columns.  The likely cause is rotation of the retaining wall, causing the 

non-structural brick to rotate as well.  The existing shade structure and columns 
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do not appear to have rotated, and as the brick wall rotated towards the column, the brick near the column was displaced.   

• Refurbishment Recommendation: The displacement of the existing masonry above the retaining wall on the 

south side of the pool is not a structural concern.  The masonry that has been displaced is non-structural.  The 

existing masonry wall supporting the displaced masonry does not appear to be distressed, but should be 

monitored for signs of further rotation.  It should be noted that area on the retained earth side of the retaining 

walls is currently used as a community garden.  If overwatering occurs, the retained soil could become saturated, 

which could lead to problems with the retaining wall.  Care should be taken not to saturate the retained soil. 

 

 

[Structural Code Review] 
 

a. Live Loads 

� According to the permit structural drawings for the existing building, the floors are designed for 40 psf live load.  Per the 

2012 IBC, the following areas shall be designed for live loads in excess of 40 psf:  Lobbies (100 psf), Assembly Areas (100 

psf), Offices (50 psf plus 15 psf for partitions), First Floor Corridors (100 psf).  A review of building code live load design 

criteria from the era of construction yields similar design live load requirements.  Therefore, it is likely that areas 

designated as Lobbies, Assembly Areas, Offices and Corridors on the original drawings were designed for the appropriate 

live loads, but were not labeled as such on the structural drawings.  No signs of structural distress were observed in the 

Lobbies or Corridors. 

�  Some portions of the building have changed use such that the new use requires a higher design live load requirement 

than the original intended use.  These areas are the offices at the first floor and the two resident lounges at the first floor.  

Schneider Structural Engineers estimated the live load capacity of the typical 7” mildly reinforced concrete slab present in 

these areas to be approximately 60 psf maximum, beyond which an overstressed condition develops.  However, per our 

analysis and per our observations, deflections are undesirably high even at the typical residential use areas having 40 psf 

live loading.   

• Recommendation: We recommend that office uses and resident lounges be moved to the basement where the 

existing slab on grade is capable of adequately supporting the heavier live loads. 

 

 

 

b. Wind Loads 

� The wind design criteria per the 2012 International Building Code (IBC) currently in effect are different than those in the 

1961 Uniform Building Code (UBC) in effect at the time of the original design.  The current wind design criteria result in 

higher wind design forces at parapets, corner zones and individual components, but the total wind load acting on the 

Main Wind Force Resisting System may not be significantly higher than that wind load originally designed for.   

• Recommendation:  Portions of the components and cladding and main wind force resisting system may not 

meet current wind design criteria, but provided that no change of occupancy occurs, the building does not need 

to comply with current criteria per the International Existing Building Code. 

 

c.  Seismic Loads 

� The seismic design criteria per the 2012 IBC are more stringent than those in the 1961 UBC.  The minimum seismic 

design forces are higher and the detailing requirements are greater for elements of the lateral force resisting system. 
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• Recommendation: The seismic force resisting system most likely does not meet current criteria, but provided 

that no change of occupancy occurs, the building does not need to comply per the International Existing 

Building Code. 

 

d. Concrete Detailing 

� The concrete reinforcing requirements per ACI 318-11 are more stringent than those in effect at the time of the original 

construction.   

• Recommendation:  The reinforcing detailing used on the original drawings likely does not meet current codes.  

However, as with the wind and seismic force resisting systems, the building does not need to comply unless 

there is a change in occupancy. 

 

e. Masonry Veneer Attachment 

� Significant advances in masonry veneer attachment have been made since the construction of the building and code 

requirements for the attachment of veneer have changed.     

• Recommendation:  The masonry veneer attachment may not meet current code requirements.  As noted above, 

we recommend further investigation of the masonry veneer attachment system due to concerns about possible 

deterioration. 
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[HVAC System Component Conditions] 
The building is equipped with central heating and cooling.  The central plant has the following installed capacities: 500 tons of 

cooling and 12.6 million Btu’s of heating.  The central plant piping/pumping distribution system is a “2-pipe” system as 

opposed to a more modern “4-pipe” system that would allow on demand heating and cooling.  The central plant and 

associated equipment is all beyond its useful life and in need of replacement.  This report will be looking at three options for 

the replacement of the central plant equipment.  

• Option 1: Replace Central Plant Equipment with “like for like” equipment.   

• Option 2: Replace equipment with more appropriately sized equipment, and employing energy conservation 

strategies.    

• Option 3: Replace Central Plant Equipment with a combination of Variable Flow Refrigerant Systems and 

standalone “Ductless” units for the resident rooms.  No central cooling or heating with this option.   

 

a. Condenser Water System: 

� In 1962 the building was originally designed with a single 2-cell 660 ton (1,980 

gpm) cooling tower.  In 2001 in the latest tower replacement, two 305 ton cross 

flow towers as manufactured by Marley model AV6601C were installed.  For a 

total of 610 tons of capacity.  The towers are located on an adjacent single story 

building on the east side of the main building.  The towers are 15 years old and 

are in good condition.  However, the life span of cooling towers in the southwest 

is roughly 10 years.  Therefore, the towers are beyond their useful life and should 

be replaced.   

• Replacement Recommendation Option 1: Replace with (2) 305 ton 

cooling towers with VFD fan control and stainless steel basins with 

sweeper systems.   

• Replacement Recommendation Option 2: Same has option 1.   

• Replacement Recommendation Option 3: No towers necessary for this 

option.  

 

� The condenser water pumps are located in the basement of the building.  The two 

pumps are 990 gpm at 88 feet of head model 411BF 5x6x11A as manufactured by 

Aurora.  The pumps appear to be the original pumps and have been rebuilt 

throughout the years.  The pumps are in need of complete replacement.   

• Replacement Recommendation Option 1: Replace with (2) 990 gpm 30 

HP pumps with VFD pump control.   

• Replacement Recommendation Option 2: Same has option 1.   

• Replacement Recommendation Option 3: No pumps necessary for this 

option.  

� The most of the condenser water pipe is roughly 54 years old and main valves are 

also very old.  The piping and valves in the system are beyond their useful life.   

• Replacement Recommendation Option 1: Replace condenser water 

pipe and valves.   

• Replacement Recommendation Option 2: Same has option 1.   
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• Replacement Recommendation Option 3: No piping & valves necessary 

for this option.  

� The existing condenser water system has water treatment provided by a 3rd party 

vendor.  Currently there appears to be no problems with the water treatment 

system.   

• Replacement Recommendation Option 1: Maintain current 3rd party 

condenser water treatment.  

• Replacement Recommendation Option 2: Same has option 1.   

• Replacement Recommendation Option 3: No water treatment necessary 

for this option.  

� The building is not equipped with a water side economizer.  The IECC 2012 

(International Energy Conservation Code) requires economizer systems to be 

employed in large central systems.  A practical and widely used economizer system 

would be to use a “low-temperature” water economizer system also known as 

“Free Cooling”.  Typically waterside economizers utilize cooling towers and plate 

& frame heat exchanger to indirectly cool the chilled water loop, which is used to 

reject heat from the building via the hydronic coils.    Fundamentally a water 

economizer allows the chilled water system to operate without operating the 

chillers.  Therefore this saves electrical energy since chillers are the largest 

consumers of electricity in the central cooling system.  This allows the chillers to 

operate with less annual run hours which increases the life span of the chillers and 

saves on maintenance cost of the chillers.  The historical data shows that water 

side economizer retrofits have a 1 to 4 year payback cycle.   

• Recommendation Option 1:   No work for this option. 

• Recommendation Option 2: Provide (2) 990 gpm plate & frame heat 

exchangers and all the associated condenser pipe modifications.   

• Recommendation Option 3: No water side economizer necessary for this 

option.  

 

b.  Chilled Water System: 

� In 1962 the building was originally served by a single 565 ton chiller located in the basement mechanical room.  In 1979 

the chiller was replaced with (2) 265 ton Westinghouse chillers.  In 2001 the 

chillers were replaced with a 350 ton centrifugal chiller and a 150 ton screw chiller.  

Both chillers are manufactured by Trane.  The 350 ton chiller is model CVHE450 

and has 0.53 KW/ton efficiency.  The chiller uses 640 lbs of R-123 refrigerant.  The 

150 ton chiller is model RTHB150ALF and utilizes R-22 refrigerant.  R-22 has 

been one of the refrigerants that the EPA has been phasing out over the years.   

It’s unusual to have two mismatched chillers in central plant system.  If the larger 

chiller goes down for maintenance the smaller chiller cannot carry the load of the 

building.  Also having the larger chiller base loaded and only using the smaller 
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chiller to handle the peak loads, operates the larger chiller at a lower efficiency 

because it is operating at a higher capacity.  Understand part loading and trying to 

operate the chillers in part loading efficiencies saves money overtime.   It would be 

a better match for the system to have (2) 250 ton chillers installed so when it is 

required to operate both chillers could operate in their part load efficiency range.   

•  Replacement Recommendation Option 1: Replace (1) 350 ton chiller 

and (1) 150 ton chiller.     

• Replacement Recommendation Option 2:  Replace with (2) 250 ton 

VFD chillers, and modify chiller piping mains as required.  

• Replacement Recommendation Option 3: No chillers necessary for this 

option.     

� The chilled water pumps which are the “system pumps” meaning they are the same 

pumps in winter and summer because currently it’s a “2-pipe” system are beyond 

their useful life and are need of replacement.   The pumps are ITT AC model 

6x4x12L, 600 gpm, 30 hp.  The pumps were installed in 1993, and their motors 

were replaced in 2001.   

• Replacement Recommendation Option 1: Replace “like for like” with (2) 

600 gpm pumps with VFD’s.     

• Replacement Recommendation Option 2:  Replace with (2) 500 gpm 

pumps with VFD’s.    

• Replacement Recommendation Option 3: No pumps necessary for this 

option.     

� The chilled piping system is 54 years old.  The chilled water piping in the piping 

chases to the resident rooms is wearing out.  According to the onsite facility staff 

the piping frequently leaks throughout the building.  The pipes are beyond their 

useful life and the building is need of being re-piped.   

• Replacement Recommendation Option 1: Replace all chilled water 

piping throughout the building.  There are roughly 27 pipe chases routing 

from the basement to the 16th floor that will need to have the pipes 

replaced, plus all the pipes in the basement and in the penthouse will need 

to be replaced.       

• Replacement Recommendation Option 2:  Same as option 1.   

• Replacement Recommendation Option 3: No chilled water piping 

necessary for this option.     

� The chilled water valves, expansion tanks, and pot feeders appear to be a mixture 

of original and replaced as required.  Many of the valve stems are rusted over and 

the maintenance personal are afraid to exercise the valves in fear of breaking the 

valves.  The system components are beyond their useful life and are in need to be 

replaced.   

• Replacement Recommendation Option 1: Replace valves throughout 

system, expansion tank, and pot feeders.      
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• Replacement Recommendation Option 2:  Same as option 1.   

• Replacement Recommendation Option 3: No work necessary for this 

option.     

   

c. Heating Water System: 

� In 1962 the building was originally served by a two 350 hp 15 psi steam boilers 

located in the basement mechanical room.   In 1985 the steam boilers were 

replaced with (2) 6.3 million Btu heating water boilers.  Currently both 1985 

heating water boilers are still installed and are 31 years old.  The age of the steel 

tube boilers is beyond their useful life and should be replaced.  The existing 

heating water system is divided up into two separate zones, north and south.  

There are secondary pumps and shell and tube heat exchangers for each zone.  

Having the building zoned between North and South was important when it was a 

“2-pipe” system.  But for a “4-pipe” system it is recommended that the shell and 

tube heat exchangers and secondary pumps not be replaced since they are not 

required.    

The proposed heating water system will consist of two condensing boilers, 3,000 

MBH each, with 95% certified thermal efficiency. The boilers will be equipped 

with fully modulating firing rate control with 5:1 turndown. This will allow the 

boilers to better match firing rate output to the real-time demand of the system 

with minimal wasted energy.  Using the above combination system to generate 

heating hot water and domestic hot water will result in overall system efficiency 

well over 90%, which is approximately a 20-25% increase over the current system 

efficiency.  

•  Replacement Recommendation Option 1: Replace “like for like” 6.3 

million 80% efficient steel tube boilers, (4) shell & tube heat exchangers, 

and (4) secondary heating water pumps.          

• Replacement Recommendation Option 2:  Replace with (2) 

condensing/modulating 3 million Btu 95% efficient boilers. 

• Replacement Recommendation Option 3: No boilers necessary for this 

option.     

� Since the building will be provided with a “4-pipe” system new heating water 

pumps and piping will be required.    

• Replacement Recommendation Option 1: Provide (2) 150 gpm 

secondary pumps with VFD’s, along with the boiler’s primary pumps.      

• Replacement Recommendation Option 2:  Same as option 1.   

• Replacement Recommendation Option 3: No pumps necessary for this 

option.     

� Currently the “2-pipe” arrangement causes a lot of operational issues with the 

residents according to the onsite facility staff.  The “2-pipe” system is not that 
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affective in the southwest because there are many days throughout the year where 

heating might be required during the middle of the night or in the morning, but in 

the late morning to afternoon air conditioning is required.  It is proposed to 

provide a dedicated set of heating water pipes to improve the performance of the 

system and to help satisfy the occupant’s needs.  

• Replacement Recommendation Option 1: Provide all new heating water 

pipes.  There are 27 pipe chases that the new piping will be routed in and 

throughout the building.         

• Replacement Recommendation Option 2:  Same as option 1.   

• Replacement Recommendation Option 3: No heating water piping 

necessary for this option.     

� New heating water valves, expansion tanks, and pot feeders will be required for the 

new piping system.   

• Replacement Recommendation Option 1: Provide valves throughout 

system, expansion tank, and pot feeders.      

• Replacement Recommendation Option 2:  Same as option 1.   

• Replacement Recommendation Option 3: No work necessary for this 

option. 

d. Common Area Air Distribution System: 

� The building has 4 main air handlers (AHU’s) and 15 fan coil units (FCU’s) 

serving the common areas.  All of the AHU’s and FCU’s were replaced in 1997.  The equipment is 19 years old and is 

approaching the end of its useful life.  The site inspection didn’t reveal any obvious deficiencies but the useful life for 

FCU’s is 15 years and for AHU’s 20 years.   

� The corridors lobbies are served throughout the building by a single 18,000 cfm, 100% outside air, constant volume AHU 

(AHU-4) located in the penthouse mechanical room.  The original unit was replaced after 18 years of service in 1980, and 

then it was replaced again after 17 years of service in 1997.  It is currently 19 years old and is in need of replacement.  

However, there is 74,500 cfm of mechanical exhaust and 19,950 cfm of mechanical make up air not including the resident 

rooms fresh air intakes.  There appears initially to be a great imbalance in the make-up air to exhaust air ratio.  But the 

bulk of the exhaust is exhausted out of the resident rooms and the make-up air comes in through the resident fan coil 

units.  Therefore, the need to provide 18,000 cfm of 100% outside into the corridors doesn’t seem necessary anymore.  

Seems like AHU-4 could be down sized to roughly 2,000 cfm of 100% outside air to meet the IMC ventilation guidelines.   

Also AHU-4 has a total current cooling capacity of 848,000 Btu’s of cooling.  However, it takes roughly 1,250,000 Btu’s of 

cooling to properly dehumidify 18,000 cfm of outside air.  Currently the AHU-4’s cooling coil is 37% undersized.  Since 

the cooling coil is undersized, on humid days in Tucson the building gets pumped full of humid air which makes the air 

uncomfortable for residents, causes moisture problems with the building finishes, and construction materials.    

The West corridor on every floor is served from a constant volume 10,000 cfm AHU-2 located in the basement.   The 

East corridor on every floor is served from a constant volume 10,200 cfm AHU-3 located in the basement.  The original 

units were replaced after 18 years of service in 1980, and then they were replaced again after 17 years of service in 1997.  

Currently the AHU’s are 19 years old and are in need of replacement.  The supply and return air ducts travel up and 

down duct shafts located in the basement.   
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Currently AHU-3 is using part of the basement corridor as a return air plenum.  

When AHU-3 was installed this condition was not against the mechanical code.  

But now this condition violates the 2012 IMC.  The IMC does not allow the 

corridor to be used as return air plenum.  To correct the situation a new return air 

duct will need to be provided from the return air shaft on the Northside of the 

basement corridor and travel to the Southside of the corridor to connect to AHU-

3.  This will result in reconfiguring the mechanical room.   

Option 3 will use variable refrigerant flow (VRF) technology.  VRF systems allow 

one outdoor condensing unit to be connected to multiple indoor fan-coil units 

(FCUs).  Each FCU can be individually controlled allowing increased occupant 

comfort.  The outdoor unit can vary the operating speed which allows for 

substantial energy savings.  The efficiencies approach SEER ratings near 20 

compared to 14 SEER for normal high efficient equipment.  VRF systems will 

allow for greater comfort, higher efficiency, and less outdoor equipment.  The 

VRF system will have the capability of simultaneous heating and cooling with the 

ability for heat recovery.  This means for example, on a cool spring morning the 

South side of the building receiving the warm sun could have cooling while the 

North side of the building could receive heating.  Additionally the heat removed 

from the spaces being cooled can help warm the spaces in need of heating.  This 

saves energy there by saving substantial operating cost.  The Tucson House has 

predominantly North and South-facing exposures.  Consequently, there are many 

hours on an annual basis where South-facing apartments need cooling while 

North-facing apartments need heating.   VRF systems allow for sharing of energy 

through a common water loop.  Systems on the South side of the building in 

cooling mode reject heat to the loop making it warmer while systems on the North 

side of the building are extracting heat from the loop.  Another advantage of the 

VRF concept is it is an extremely efficient heating system.  In fact, it can be much 

more economical to operate than gas-fired heating equipment.  

•  Replacement Recommendation Option 1: Replace “like for like” 18,000 

cfm 100% outside air except increase the cooling capacity from 825 MBH 

to 1,250 MBH.  Replace 10,000 cfm AHU-2 and 10,200 cfm AHU-3 with 100% recirculating AHU’s.   

• Replacement Recommendation Option 2:  Replace AHU-2, AHU-3, and AHU-4 with 2,000 cfm 100% outside 

air AHU’s and provide (2) 3.5 ton 4-pipe fan coil units per floor for corridor cooling and heating and (1) 5 ton 

4-pipe fan coil unit per floor for lobby cooling per floor.   

• Replacement Recommendation Option 3: Provide (3) 2,000 cfm DX AHU in penthouse, and (2) in the 

basement.  Provide (16) 12 ton outdoor VRF units mated with (2) 3.5 ton VRF fan coil units per floor and 

provide (1) 5 ton VRF fan coil unit per floor for lobby cooling/heating.   

� The basement is served by 5,300 cfm AHU-1 and FCU’s 1 through 10 all located in the basement.  The original units 

were replaced after 18 years of service in 1980, and then they were replaced again after 17 years of service in 1997.  

Currently the AHU’s are 19 years old and are in need of replacement  
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•  Replacement Recommendation Option 1: Replace “like for like” 5,300 

cfm AHU constant volume 4-pipe and replace (10) 2-pipe FCU’s with 4-

pipe FCU’s.       

• Replacement Recommendation Option 2:  Same as option 1.    

• Replacement Recommendation Option 3: Replace AHU-1 with (5) VRF 

FCU’s and coupled with (1) 12 ton VRF outdoor unit.   Replace the (10) 

FCU’s with (10) VRF FCU’s and coupled with (2) 10 ton VRF outdoor 

units.   

� The 1st floor common areas are served by FCU’s 11 through 16 which are all 

located above the 1st level ceiling.  The original units were replaced after 18 years 

of service in 1980, and then they were replaced again after 17 years of service in 

1997.  Currently the AHU’s are 19 years old and are in need of replacement  

• Replacement Recommendation Option 1: Replace “like for like” replace 

(5) 2-pipe FCU’s with 4-pipe FCU’s.       

• Replacement Recommendation Option 2:  Same as option 1.    

• Replacement Recommendation Option 3: Replace with (5) VRF FCU’s 

and coupled with (1) 10 ton VRF outdoor unit.      

 

e. Room Air Conditioning  System: 

� The building has (172) Studio apartments, (188) 1-Bedroom apartments, and (51) 

2-Bedroom apartments.  Currently the apartments are cooled with floor mounted 

2-pipe FCU’s.  The Studio apartments are cooled/heated with a (1) 1-1/2 ton FCU.  

The 1-Bedroom apartments are cooled/heated with (1) 1-1/2 ton FCU and (1) ¾ 

ton FCU.  The 2-Bedroom apartments are cooled/heated with (1) 1-1/2 ton FCU 

and (3) ¾ ton FCU’s.   

Since the residents rooms will have new chilled water pipes and new heating water 

pipes installed the most efficient method of re-piping resident rooms would be by 

using “Floor to Floor” FCU’s.  This type of FCU allows multiple rooms to be 

served from one FCU and the pipe chases are built into the FCU.   

• Replacement Recommendation Option 1: Replace “like for like” replace (411) 2-pipe 1-1/2 ton FCU’s with 4-

pipe FCU’s and replace (341) 2-pipe ¾ ton FCU with 4-pipe FCU’s.         

• Replacement Recommendation Option 2:  Replace floor mounted 

FCU’s with “Floor to Floor” FCU’s.  Provide (51) ¾ ton, (51) 1 ton, (223) 

1-1/2 ton, and (188) 2 ton Floor to Floor FCU’s.    

• Replacement Recommendation Option 3: The (172) Studio’s would be 

provided with ductless 1-1/2 ton wall mounted FCU’s with (172) 1-1/2 

ton outdoor unit mounted on the balcony.  The (188) 1-Bedrooms would 

be provided with ductless 1-1/2 ton wall mounted FCU’s and a ¾ ton wall 

mounted FCU’s with (188) 2 ton VRF outdoor unit mounted on the 

balcony.  The (51) 2-Bedrooms would be provided with ductless 1-1/2 
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ton wall mounted FCU’s with (153) ductless 3/4 ton wall mounted FCU’s 

coupled with (51) 4 ton VRF outdoor units mounted on the balcony.      

f. Exhaust Air System: 

� The building’s Toilet exhaust is collected and exhausted out by (3) rooftop exhaust 

fans.  There are (1) 13,850 cfm 5 hp and (1) 11,400 cfm 5 hp exhaust fan located on 

the west wing roof.   There is (1) 11,650 cfm 5 hp exhaust fan located on the east 

wing roof. The fans are 19 years old and were last replaced in 1997.  The fans are 

beyond their useful life and are in need of replacement.  The resident toilet rooms 

exhaust ducts feed into a common toilet exhaust shafts.  The residents and onsite 

facility staff stated the toilet exhaust systems don’t work well for the tenants.  They 

don’t exhaust enough and smells from other rooms come through the exhaust 

grilles located in the restrooms.  It appears that the toilet exhaust system is poorly 

balanced and some resident rooms are getting more exhaust while others are 

getting less.  The toilet exhaust fans run continuously.   

A viable option would be to eliminate the large exhaust fans on the roof and 

provide in restroom exhaust fans that are controlled by the tenant.  The exhaust 

ducts would be connected into the existing toilet exhaust duct shaft, and a single 

exhaust fan would be on the roof and would be controlled to just maintain a 

constant negative pressure in the exhaust shaft.  The toilet room exhaust fan 

controller can be set up so that when the occupant energizes the fan, the fan turns 

off automatically after a ½ hour of operation.  This system would ensure each 

resident gets the exhaust when they want it.  It would minimize the possibility of 

stray odors coming through the exhaust duct, and it would reduce electrical cost 

since the exhaust fans wouldn’t be running continuously.   

• Replacement Recommendation Option 1: Replace “like for like” replace 

(3) 13,850 cfm, 11,400 cfm, and 11,650 cfm (5 hp/ea) roof mounted 

exhaust fans and rebalance the entire exhaust system.           

• Replacement Recommendation Option 2:  Provide (462) 50 cfm ceiling 

restroom exhaust fans and duct to the existing duct shafts.  Provide (3) 

rooftop exhaust fans to just maintain a negative pressure in the exhaust shaft.     

• Replacement Recommendation Option 3: Same as option 2.    

� The building’s resident kitchen exhaust is collected and exhausted out by (2) rooftop exhaust fans.  There is (1) 14,020 

cfm 5 hp exhaust fan located on the west wing roof.   There is (1) 24,480 cfm 10 hp exhaust fan located on the east wing 

roof. The fans are 19 years old and were last replaced in 1997.  The fans are beyond their useful life and are in need of 

replacement.  The resident kitchen exhaust ducts feed into a common kitchen exhaust shafts.  The resident stove top 

hoods are not ducted to the kitchen exhaust system.  Each kitchen has a wall mounted kitchen exhaust grille mounted 

above the cabinets several feet away from the stove top hood.    It appears that the kitchen exhaust system is poorly 

balanced and visible grease trails can be seen around the exhaust grilles.  The kitchen exhaust fans run continuously.   

A viable option would be to eliminate the large exhaust fans on the roof and provide kitchen hood exhaust fans that are 

controlled by the tenant and are directly connected to the kitchen exhaust duct main.  The exhaust ducts would be 
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connected into the existing kitchen exhaust duct shaft, and a single exhaust fan 

would be on the roof and would be controlled to just maintain a constant negative 

pressure in the exhaust shaft.  This system would ensure each resident gets the 

exhaust during cooking, eliminate the visible grease trails near the exposed 

exhaust grille, and it would reduce electrical cost since the exhaust fans wouldn’t 

be running continuously.   

• Replacement Recommendation Option 1: Replace “like for like” replace 

(1) 14,020 cfm (5 hp) and 24,400  cfm (10 hp) roof mounted exhaust fans 

and rebalance the entire exhaust system.           

• Replacement Recommendation Option 2:  Provide (411) kitchen hood 

exhaust fans and duct to the existing duct shafts.  Provide (2) rooftop exhaust fans to just maintain a negative 

pressure in the exhaust shaft.     

• Replacement Recommendation Option 3: Same as option 2.    

� The building’s smoke evacuation exhaust is collected and exhausted out by (2) rooftop exhaust fans.  There is (1) 3,600 

cfm 3 hp exhaust fan located on the west wing roof and (1) 3,600 cfm 3 hp exhaust fan located on the east wing roof.  The 

fans are 19 years old and were installed in 1997.  The fans are beyond their useful 

life and are in need of replacement.   

There are multiple combination fire/smoke dampers that are located on every 

floor and in duct shafts.  All of these dampers need to be tested and 

replaced/repaired as required.   

• Replacement Recommendation: Replace “like for like” replace (2) 3,600 

cfm (3 hp) smoke evacuation fans and test and repair the entire 

fire/smoke dampers in the ventilation system.           

g. Laundry Room: 

� The laundry is located in the basement.  A single 750 cfm, ½ hp, ground mounted exhaust fan exhaust the multiple 

dryers in the laundry room.  During the site inspection the exhaust fan motor was spinning but the fan belt was broken 

so the fan was not working.  Because of the location and improper configuration a large amount of dryer lint is 

discharged on the ground.  The exhaust fan should be replaced it is beyond its useful life.   The fan should be relocated to 

the fire pump building, and a lint trap shall be installed to capture the lint before it is exhausted to the outdoors.   

• Replacement Recommendation: Replace 750 cfm dryer exhaust fan, reconfigure ductwork, and provide duct 

mounted lint trap.    
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h. Elevator Machinery Room: 

� The elevator machinery room is located on top of the penthouse mechanical room.  

It is currently cooled by a 5 ton DX split system FCU and chilled water FCU.  All 

of the elevator controller panels were left open so that the electronic components 

don’t over heat.  Currently the (2) FCU’s don’t provide enough cooling in the 

room.  The machinery room is a non-insulated room located on the roof.  The 

room experiences high thermal heat gains and along with high internal heat load 

due to the equipment.  The DX FCU and the Chilled water FCU are in disrepair 

and warrant replacement.  However, the chilled water FCU doesn’t meet the 

elevator code since it is part of the building cooling system.  The elevator code 

requires standalone cooling equipment to cool machinery rooms.    

• Replacement Recommendation: Provide (3) 5 ton ductless wall 

mounted units with their associated outdoor units installed on the roof.     

i. Central Plant Emergency Exhaust: 

� The central plant was identified in Poster Frost 1994 report as being deficient as 

far as the code required emergency exhaust in case of accidental refrigerant leak.  

In 1997 the emergency exhaust was installed however, the installation didn’t meet 

all the code requirements as set forth in the IMC section 1105.   

The emergency exhaust fan was installed, the refrigerant leak controller, and 

refrigerant leak detectors but the automatic natural gas shut-off valve was not 

installed, and the audible/visual alarms on both sides of all mechanical room entry 

doors were not installed as required by the IMC.    

• Replacement Recommendation: Provide all necessary components as 

required by IMC section 1105, and test entire system.     

52

DRAFT



  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

j. Building Control System: 

� In 1997 the existing Robert Shaw building control system was replaced with a 

Trane Tracer Summit system.  The Tracer system control panel is out of room for 

expansion, it is an outdated proprietary control system.  Also the Tracer system 

does not meet the Bacnet protocol control requirements.   The system computer 

is out of date and not all the equipment at the Tucson House is controlled and 

monitored by the EMCS system.   

A building of this size with the amount of mechanical equipment should be 

controlled through a modern DDC control system.  The EMCS system should be 

connected to the City’s Wide Area Network (WAN) so that the building can be 

controlled and monitored from the City’s central system.  Also a new front end 

computer should be provided for the onsite facility staff.   

• Replacement Recommendation: Provide a complete DDC EMCS 

system for the building and connect it to COT’s WAN system.    
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[Plumbing System Component Conditions] 
The plumbing system for the Tucson House was original constructed in 1962.  The only 

major plumbing renovation occurred in 1997 where the plumbing for the basement 

through the 5th floor was modified.  However, throughout the years plumbing fixtures 

and piping has been repaired and replaced as needed.   

 

a. Sanitary Sewer and Vent System: 

� The Basement plumbing fixtures drain into a sewer ejector system located in the 

mechanical room.  The ejector’s basin is 5 feet in diameter and 7 feet deep (4,100 

gallon) basin.  The model of the ejector is Peabody Barnes Model #SE203.   

The ejector system has (2) 250 gpm pumps rated at 28 feet of head.  The motors are 

3 hp at 208 volt 3 phase.  The pumps and basin have had repair work as required 

through the years but they have never been complete replaced.  According to the 

records the ejector pumps were rebuilt back in 1992 (24 years ago).  At the time of 

the inspection the level sensor and pump switches were not operating properly.  

The basin and pump rails are showing signs of rust and deterioration.  The ejector 

has a 4 inch force main which pumps the basement sewer into the 10 inch gravity 

drain line located over head in the basement.   

• Replacement Recommendation: Replace ejector basin, pumps, and 

associated valves.   At a minimum the basin should be cleaned free of 

surface rust and epoxy coated if there are no major structural rust 

damage.   

 

� The sewer from the plumbing fixtures exit out of the building at several locations at 

the ground floor via gravity drainage.  The West wing has a 10-inch, 6-inch, and 4-

inch draining out the south side and a 10-inch draining out the north side of the 

building.  The East wing has a 10-inch draining out the south side and an 8-inch 

and 4-inch draining out the north side.  The above mentioned sewer mains are 

located overhead in the basement.  Over the years the cast iron piping has been 

failing.  All of the sewer mains appear to be the original sewer mains which have 

exceeded the 50 years’ service life for the cast iron piping.   

• Replacement Recommendation: Replace all the exposed sewer mains 

located overhead in the basement with new piping.   

 

� The building has sewer and vent stacks running vertically up through the building.  

In 1997 there was a major renovation to the 1st floor through the 5th floor to the 

sewer stacks.   The restrooms are serviced by “back to back” stacks and the kitchen 

sinks are serviced by “back to back” stacks.  There are a few odd ball stacks because 

of some unique room configurations.  Essentially there are 16 (5-inch) sewer 

restroom stacks and 20 (3-inch) sewer stacks routed from the 1st floor up to the 

16th floor.  The field inspection has shown that original stacks along with the 

renovated stacks are failing.  Essentially the cast iron piping in the pipe shafts is falling apart and deteriorating.   
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In the 1994 Poster Frost report, it was noted that original plumbing engineer 

didn’t take into account “Suds Pressure Zones” and as a result the sewer vents and 

waste stacks are improperly sized.  It was also pointed out in the report the 

original design also didn’t design in the proper amount of sewer cleanouts to 

properly unclog sewer lines when required.  To make matters worse during the 

original construction “tee” fittings were used in lieu of sanitary sweep tees.  This 

type of fitting leads to clogging and difficulty of cleaning out the clogged lines 

.   

The short comings in the sewer and vent piping system were to be corrected in 

the 1997 sewer stack renovation.  At the time of the site visit the facility personnel 

pointed out that they were still having problems with grease accumulation in the 

sewer pipes, inadequate ability to clean the sewer piping, and straight “tees” still 

existed in the piping system.    A chemical pumping injection system had been 

employed to break the grease clogs. Currently the biocide was being interjected at 

the 17th floor through a mop sink.  The biocide was noticeably providing some 

relief in the breaking up the accumulated grease.  However all of these pipes are 

beyond their service life and need to be completely replaced.    

• Replacement Recommendation: Replace all the sewer and vent stacks 

in the building to include the portions of the stacks replaced in 1997.   

 

b.  Storm Sewer System: 

� The building was originally designed to have interior rain water drainage.  

During the course of the life of the building the storm water system was 

converted to collect the rain water at the perimeter of the roof.  From that point 

the rainwater leaders were routed vertically exposed through each balcony 

system.  The piping system appears to be 4 inch steel pipe with mechanical joints.  

The majority of the rainwater is collected and drained to the nearby wash on site 

via gravity, or is collected in the rainwater sump located in the west parking lot 

and is pumped to the wash.  

  

The 1994 Poster Frost report identified the need of the rainwater sump pump 

and it appears to have been installed, in the late 90’s but at this time the pumping 

system is beyond 15 years old and has exceeded its useful life and should be 

replaced.  It should be noted that all the room fan coil unit condensate drains are 

connected to each 4 inch rainwater conductor installed vertically through each 

balcony system.   

• Replacement Recommendation: Replace the rainwater pumps in the 

sump below the west side parking lot.  The sizes of the pumps are 

unknown at this time.  There are no installation drawings, and at the 

time of the site visit access into the confined space was not allowed.  

Remove any surface rust from the exposed rainwater pipes and repaint 

55

DRAFT



  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

all the exposed piping.     

� Around the early 1980’s a 15,000 gallon water storage tank was installed on the 

south side of the building.  The storage tank was required at the time for “On-

site” fire water storage.  Since then the tank is no longer used for fire water 

storage but instead it is part of the rain water collection system.  Some of the 

rainwater pipes on the south side of the building are routed to the 15,000 gallon 

tank and then it is pumped to the tenant garden just south of the pool area.  An 

interior tank inspection was not conducted during the site visit but the exterior 

inspection revealed no obvious leaks or major deterioration.  The tank is 

equipped with an above ground simplex pumping system protected by a weather 

cover.   

• Replacement Recommendation: Replace the simplex pumping system, 

level controls, paint the exterior of the tank, and epoxy coat the inside 

of the tank. 

   

c. Domestic Water System: 

� The site domestic water comes to the building near the southwest side of the 

building.  The 6 inch city water main and 4 inch water meter is located just 

south of the pool area and east of the tenant garden area.  The 4 inch water 

meter identification number is 08002142A.  The water meter appears to have 

been installed in 1991 along with the (2) 4 inch RPBP (Reduced Pressure 

Backflow Preventers).  The RPBP’s and water meter are inspected annually.  

There is a 2 inch RPBP just north of the water meter and east of the pool area.  It 

appears this 2 inch water line feeds the irrigation systems at the building.   

• Replacement Recommendation: Provide the proper insulating blanket 

around the 2 inch RPBP and vandal proof cage.   

� The 6 inch city water line feeds into the basement where the domestic water 

booster station is located.  The domestic water booster station consists of two 

pressure controlled water pumps.  The pumps are the original Aurora model 

411BF 4x5x15 pumps.  They have been rebuilt through the years but essentially 

the main pump parts haven’t been replaced in roughly 54 years.  The pumps are 

far beyond their useful life.  The pumps are rated at 520 gpm at 229 feet of head, 

50 hp and 208 volts/3 phase.  One of the pumps has been rebuilt in the last 5 

years but the other pump has not been rebuilt in the last 20 years.  The booster 

system is capable of boosting the pressure 100 psi.  The street pressure is roughly 

60 psi and currently the booster station is lifting the building pressure up to 120 

psi.   

• Replacement Recommendation: Replace both booster pumps, VFD’s, 

and pressure control system.   
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� According to the 1994 Poster Frost report all domestic water piping 2-1/2 inches 

and smaller was replaced in 1986.  However, at the time of the inspection, the 

onsite facility staff showed many instances where the 1986 copper piping was 

connected to the 1962 galvanized water piping without dielectric unions, which is 

resulting in galvanic corrosion and deteriorating of the piping joint.  The facility 

staff battle leaky water piping daily and there is little to no access to the piping 

that needs to be repaired and replaced.  There were multiple leaks throughout the 

building the day of the site visit.  It appears nowhere in the domestic water system 

is there complete water pipe riser that doesn’t contain some galvanized pipe.  

Therefore there are 54 year old galvanized pipe parts and pieces throughout the 

water system, and it’s potentially leaching metal into the domestic water system.  

 The concern is not for zinc or iron that may be leaching from the pipe, but for 

lead and cadmium, two heavy metals that may be present as impurities in the zinc 

which was used for the galvanizing process.  The primary drinking water 

standards for lead and cadmium are 0.015 and 0.005 mg/L, respectively.  The 

water was not tested so there is not a current baseline for the lead or cadmium 

content in the water at the building, but historically these are problems that occur 

in galvanized water piping that is 54 years old.   

• Replacement Recommendation: Replace all the domestic water piping 

throughout the building to include all the domestic water piping stacks 

located in the 36 different pipe chases.   

 

d. Domestic Hot Water System: 

� The building’s hot water system is feed from a 4 inch domestic water line located 

in the basement.  The hot water system was renovated in 1986 and all the 

equipment is original from the 1986 renovation.  Therefore, all the equipment 

below is 30 years old and is beyond its useful life.  The domestic hot water system 

consist of the following pieces: 

i. (2) Shell & Tube heat exchangers model Armstrong W-

185-46S  

ii. (2) Heating water pumps Allis-Chalmers type 2000, 2-

1/2x2x6-1/2, 167 gpm at 88 feet of head  

iii. (2) Hot water recirc pumps Allis-Chalmers 2x2x9, 88 gpm at 65 feet of head 

iv. (1) Domestic water boiler, manufacture Industrial Boiler Co. model PFDW100GAS, 4200 cfh gas 

input.   

• Replacement Recommendation: Replace the entire domestic hot water system and install a modern high 

energy efficient package tankless plate & frame hot water system with all the associated controls to provide 7,600 

gallons/hour (130 gpm) of domestic hot water recovery.  The system would be similar to the Harsco Patterson 

Kelly water to water indirect domestic hot water system model D2DW-80D.  The system would be complete 

with (2) 88 gpm hot water return pumps.  This system would save energy, therefore reducing the cost of 

ownership and is made to be installed in retrofit situations.  This system will have DDC controls that will need 
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to be wired to the new building DDC control system.  Significant piping modifications will be required in the 

central plant as well.   

 

e. Condensate Piping System: 

� The building has roughly 750 in room fan coil units, 15 above ceiling fan coil units, and 4 air handlers.  As part of the 

HVAC recommendations the air distribution equipment will be replaced.  Since the equipment is being replaced the 

condensate drain piping shall also be replaced.  During the site inspection several of the condensate pipes for the AHU’s 

were notice to be leaking and in need of repair or replacement.  The new condensate piping shall be installed with copper 

DWV style piping.  The 750 in room fan coil units drain to the roof drain conductors passing through the balconies.   

• Replacement Recommendation: Provide new condensate piping for all the replaced air distribution equipment.  

Condensate piping above finished ceilings shall be insulated. 

 

f. Natural Gas Piping System: 

� The building is equipped with a high pressure natural gas meter located near the 

loading dock.  A 6 inch gas line enters the building at the loading dock and is 

routed to the central plant where it provides natural gas for the (3) gas driven 

boilers.  A 2 inch gas line branches from the 6 inch main and is routed to the pool 

equipment room near the pool.  However, the pool heating equipment was 

abandon sometime in the early 90’s.  Originally when the building was heated 

with steam there was a much larger gas load for the building.  Plus with the 

reduction of the pool equipment, other gas driven equipment removed from the 

load, and considering the piping is 54 years old the piping should be resized and 

replaced.  The new heating water boilers will consume less gas therefore the pipes 

can be reduced in size.  Also since the new fire pump will be installed in the fire 

pump building just south of the main building, a new gas meter should be 

provided and relocated to next to the fire pump building.   

 

• Replacement Recommendation: Provide new high pressure gas meter 

adjacent to the existing fire pump building, and remove all gas piping 

and provide properly sized gas piping to the new heating equipment in 

the central plant.     

 

f. Building (Warming) Kitchen: 

� The building at the basement level has a small kitchen available to the residents 

that is near the multipurpose room.  The kitchen is equipped with a 3-

compartment sink and a grease trap below the sink.  At the time of the inspection 

the grease trap was leaking waste water onto the floor. The 3-compartment sink 

was not equipped with the code required flow control device, and the kitchen 

didn’t appear to have a dedicated hand sink as required by Pima County Health.   
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• Replacement Recommendation: Provide new grease trap sized properly 

for the fixtures in the kitchen, provide a flow control device on the 3-

compartment sink, and provide hand sink as required by the health 

department.  

  

g. Plumbing Fixtures: 

� The building plumbing fixtures have been replaced through the years as they have 

been in need of repair.   Over the last few years the building maintenance crew has 

replaced roughly 50 toilets with toilets with a larger diameter throat to minimize 

down time due to clogging.  In 1997 the resident room restroom lavatories and 

faucets on the 1st through the 4th floors were replaced.  The room kitchen sinks 

were replaced on the 1st through 16th floors.   

However, the showers, bathtubs, and toilets were not replaced during the 1997 

renovation.  Plumbing fixtures throughout the resident rooms and the common 

areas of the building are need of replacement, even the 19 year old plumbing 

fixtures that were replaced in 1997 are in need of replacement.  The fixtures 

should be replaced where applicable ADA accessible fixtures, and plumbing 

fixtures that meet the current water usage “low flow” requirements.  Also the 

shower valves are unsafe, because they are not installed with “pressure-

temperature” compensating shower valves.  Without these types of valves the 

residents are at risk of scalding.   

• Replacement Recommendation: Provide all new plumbing fixtures 

throughout the resident rooms, and common areas.   
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[Fire Protection System Component Conditions] 
The fire protection system for the Tucson House was original constructed in 1962.  

The building was partially sprinkled originally.  The basement had sprinklers and the 

stairwells were equipped with dry stand pipes.  The 500 gpm (50 hp) fire pump and 

jockey pump were located in the basement.  In 1982 a new 6 inch fire line was 

brought into the building and it appears at that time the building had a complete wet 

pipe fire sprinkler system installed, and a larger fire pump 1,000 gpm installed.  The 

building is divided up into two towers, a west and east tower.  Each tower has a 

separate fire protection feed.  Also each floor has its respective zone valve located in 

the stairwell.   

  

a. Fire Pump System: 

� Currently an electric 1,000 gpm at 225 feet of head and 75 hp fire pump is 

installed in the basement.  The fire pump controls and jockey pump are also 

installed adjacent to the fire pump.  The fire pump is beyond its useful life and 

also needs to be relocated to the outdoor fire pump building to meet current 

electrical code.  To minimize the electrical load on the emergency generator it 

has been requested that the new fire pump be natural gas driven as opposed to 

electrically driven.    

• Replacement Recommendation: Provide new 1,000 gpm gas driven 

fire pump, new jockey pump, and new fire pump controls.  New 6 inch 

fire protection piping will need to be reconfigured to relocate the fire 

pump from the basement to the fire pump building on the south side of 

the main building.   

 

b. Piping System:  

� The piping system is a combination of screwed black steel and mechanical joints.  

The pipes are roughly 36 years old.  Because of the condition of Tucson water 

and soils, normal life expectancy of fire protection piping is below the national 

average of 50 years.  The local soils are slightly acetic which attacks the ductile 

iron pipe.  There are microbes that are in the local ground water that have 

flourished with the introduction of CAP (Central Arizona Project) water.  The 

microbes attack the carbon that bonds the steel together in the pipe. This is 

known as microbial induced corrosion (MIC).  NFPA 13 describes the issues 

surrounding MIC.   

In the past sections of fire protecting piping has been replaced, and according to 

the fire protection contractor it showed presence of MIC in the pipe. The piping 

had nodules inside the pipe which is a sign of MIC.  However there were no 

outwardly signs of corrosion.  Included is a photograph of typical MIC nodules 

in a piping segment.  This pipe section was not taken from the Tucson House it 

is just a representative sample to help understand MIC.   
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There are a couple tests that can be done to determine the condition of the pipe. 

First is to separate some sections and simply look inside the pipe for evidence of 

corrosion. Second is to do a wall thickness test to determine how much of the pipe 

is still in place.  

• Replacement Recommendation: Provide wall thickness test on 

representative samples throughout the building and if the walls are 

thinning and MIC is present; replace the fire protection piping in the 

building as required.      

     

c. Sprinklers System: 

� After 50 years it’s mandatory to have the entire fire protection sprinkler head 

system tested.  During the visual inspection no deficiencies were noticed with the 

sprinkler heads.  However, the sprinkler heads are 36 years old and are 14 years 

away from their mandatory testing.  During a potential building renovation, it 

would be a good time to have the sprinkler heads tested and replaced as required.   

• Replacement Recommendation: Test all fire protection sprinkler heads 

as required by NFPA if it is decided that the building will have its 

plumbing and mechanical piping replaced; then replace the sprinkler 

heads at the same time. 

 

 

 

 

 

61

DRAFT



  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

[Electrical Component Conditions] 
 

Site Conditions 
The majority of the existing site lighting does not meet current outdoor lighting codes, is not energy efficient and does not 

distribute well.  Parking canopies are provided on the west and north sides of the facility.  The fixtures, based on the previous 

assessment and observation, are surface-mounted 70-watt high-pressure sodium type.  The fixtures provide lighting under 

the canopies; however, the physical size and profile allow for easy damage from high-profile vehicles.  

 
 

The back patio has similar fixtures as well as flood lights mounted under the 1st floor canopy.  

 

 
 

The pool enclosure has unshielded floodlights as well as under canopy lights similar to the parking canopies.  
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All lights on sight are unshielded and do not meet the Outdoor Lighting Ordinance.  Recommend replacement of all existing 

exterior lighting to include updated layouts, revised fixtures and updated controls.  Under canopy lights for the parking area 

and pedestrian, shall be surface mount low profile, fully shielded LED fixtures.  All lights shall provide a minimum of pathway 

lighting to exit the building as well as to maneuver from the parking lot to the building. 

 

Per the IBC, all exit egress doors must have lights on emergency power to provide a minimum of 1fc from the egress door to 

the parking area.  The existing exterior lights are not on EM power and do not provide the required illumination per the IBC.  

 

Building Systems 

a. Electrical Systems 

� The main service is located to the south of the building and east of the loading dock.  The existing TEP utility 

transformers are located in a vault between the building and the electrical service entrance equipment.  TEP has plans to 

relocate the transformers to above grade, but the schedule is not known. 

o Replace exterior SES 

o Replace all floor by floor electrical panels for apartment loads 

o Replace all disconnects original to the building 

� The SES for this facility is a General Electric AV-Line Switchboard, 4000amps, 120/208V-3phase-4wire.  The existing 

housing is rusted and the doors do not open or close smoothly.  There is evidence of water entry at the base of the gear.   

�  

�  

�  

�  

�  

�  

�  

�  

�  

 

 

� There is no main breaker and the switchboard has the following six fused disconnects that serve as the facility main 

disconnects: 

o 2000/3 Interior Distribution Panel 

o 1000/3  Chiller #1 

o 1000/3 Chiller #2 

o 800/3  Transfer Switch 

o 800/3 Fire Pump 

o 30/2  Panel DDM 

 

� The inclusion of the fire pump on the main service is a violation of NEC 695 which requires that the disconnecting 

means for fire pumps is not located within the same switchboard that supplies loads other than the fire pump.  The 

service to the fire pump must be independent and fed separately from the utility transformers.  
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� The previous survey indicated that ground-fault protection at the main service entrance switchgear should be 

investigated.  The NEC requires ground fault protection on disconnecting means rated 1000amps or greater.  This gear 

currently is still lacking ground fault protection.   

 

� Replacement of this switchgear is recommended.  The gear is beyond life and has signs of deterioration.  With the 

replacement, a fault current study to provide proper bracing should be conducted and new gear should have a main 

breaker with ground fault protection. 

o The service size of 4000amps for this facility may or may not be adequate.  A 30-day meter reading during the 

summer months of July or August is recommended to determine the actual loading on the system.   

o The floor by floor distribution system is not efficient and has been varied over the years.  The building dwelling 

units are fed by three fused disconnects such that the facility is divided into east, west and center.  Each floor has 

(3) electrical closets with a disconnect, panel and a pull box.  For example, two pumps are served by step-up 

transformers to provide 480V to these pumps.  The cooling towers are located in an adjacent non-connected 

facility and the service may be from DP-3 or may be a separate feed from the utility. 

o The floor by floor distribution is fed from the Interior Distribution Panel in the physical plant electrical room.  

This panel is a 2000amp Square D QED Switchboard 120/208V-3phase-4wire and feeds the following: 

o 800/3 Panel DP-2 

o 800/3 Panel DP-3 

o 800/3 East Wing Riser 

o 800/3 Center Riser 

o 800/3 West Wing Riser 

o 400/3 Sump Pumps 

o 30/3 Surge Suppressor 

� Pool equipment room:  The electrical equipment on the north wall in this room appears to be original and beyond useful 

life.  The equipment on the south wall appears to be more recent and currently is in acceptable condition.  However, the 

location of the adjacent pool equipment will degrade the electrical equipment quickly due to the chemicals involved.  

Recommend relocating either the electrical equipment or the pool equipment, or providing a dividing wall within this 

room if space permits. 
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� Mechanical unit rooms:  There are three air handling unit rooms at the basement level as well as one at the penthouse 

level.  The existing disconnects an wireways are original to the building and beyond life.   

 

 

 

 

 

 

 

 

 

 

 

� The trash compactor area and electrical gear is exterior of the building, not shielded from the elements and is showing 

signs of degradation due to exposure to the elements. 

 

 

 

 

 

 

 

 

 

 

� Comments based on previous electrical assessment: 

o Electrical loads for Tucson House are not clearly known.  The 1992 assessment indicated that the loading was 

increased due to the addition of computers in offices.  The later assessment in 1994 indicated that the offices 

might become residential units which would alleviate the overloading by the office computers.   

o Excerpts from the last assessment that are still issues: 

� The 1992 report identified that the existing distribution panelboard is not braced for the available fault 

current and is a potential hazard. This condition still exists and should be corrected. Available fault 

current is analogous to pressure. If a hose or pipe is not built to handle the water pressure to which it 

could be exposed, it can burst. As long as the pressure is below the rating of the device, the device 

should not burst. Available fault current is the current that the power company's electrical distribution 

system can provide in the event of a major short circuit.  Tucson Electric Power (TEP) has advised that 

the available fault current at their transformer is 90,246 amps. As the fault progresses through the 

building electrical distribution system, the available fault current is attenuated by the impedance on the 

wiring system. This is similar to the water pressure in a hose decreasing as more lengths of hose are 

added. The calculated available fault current at the original electrical distribution panelboard in the 

basement is approximately 53,980 amps. No records are available on this distribution panelboard, but 

the manufacturer advises that it is probably braced for 10,000 to 25,000 amps.  
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� In various renovations, some of the electrical load on this panelboard has been diverted to newer 

electrical distribution equipment. The remaining loads consist of HVAC system pumps, cooling 

towers, and distribution to electrical panels on each floor which provide power to the apartments. 

Facility maintenance personnel advise that the cooling tower circuit trips on hot days. The room 

housing this old electrical distribution system is poorly ventilated causing a heat buildup in the room 

which possibly affects the sensitivity of the overcurrent tripping devices. The electrical distribution 

system divides the building vertically into thirds. Replacing the old main distribution panelboard with 

a new one with adequate fault bracing would require rerouting the existing feeders to the new 

equipment. The previous report assumed that all power to the existing panelboard would be cut off, the 

old panelboard removed, and a new one installed in the old location. This would require an extended 

outage. The 1992 report also assumed that the existing electrical feeders were old rubber insulation 

(type RHW). RHW conductors this old are usually serviceable unless they are handled or moved. Once 

disturbed, the old, dried rubber insulation cracks and falls off, requiring that the feeder be replaced. 

However, contrary to the 1992 report, the feeder insulation actually installed at Tucson House is a 

thermoplastic (THW) that typically does not experience this problem.  The panelboard replacement 

could be phased to reduce the extent and length of power outages. A new panelboard could be installed 

at a different location and energized. The existing feeders could then be reconnected to the new 

distribution panelboard one at a time. Due to the electrical distribution system configuration, one third 

of the building would be without power during each feeder replacement. Each power outage would be 

approximately 6 to 8 hours as the feeders were reconnected.  This could be done at night when fewer 

occupants would be affected. This panelboard replacement would require careful planning and 

coordination between the engineer, the contractor, the City and the occupants.  

� Based on the previous assessment, the major portion of wiring is type NMC cable (Romex).  The current NEC does not 

allow Romex in structures unless the construction is Type III, IV or V.  This facility is Type 1A.  Romex is only allowed in 

raceways within this type structure.  Therefore, the installation of Romex in this facility does not meet current codes. 

 

� There is a greater potential of fire from overloaded Romex, especially as the conductor insulation ages and deteriorates.  

Replacement of the existing Romex with conduit and conductor will require cutting and patching a multitude of walls 

and ceilings which may affect existing asbestos conditions. 

 

b. Special Systems 

� Fire Alarm System:   

o The existing fire alarm system is a simplex 4100v. 

o Per IBC 907.2.9.1 a manual fire alarm system is not required for this facility under Exception 2.  Exception 2 

state that manual fire alarm boxes are not required where the building is equipped throughout with an 

automatic sprinkler system and the occupant notification appliances will automatically activate throughout 

upon a sprinkler water flow.  This facility complies and therefore existing manual pull stations are not required.   

� Exception:  At the FACP, a manual pull station is required. 

o Smoke detectors are required in all sleeping rooms and in hallways or areas outside sleeping rooms.  This facility 

has the required smoke detectors. 

o Based on a review of the IBC, smoke detectors are not required in hallways for R2 occupancies. 
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o IBC does require audio/visual alarms in all areas such that occupants and users are notified in the event of a fire. 

These areas include office areas, maintenance/storage, multipurpose and corridors.  Additionally, visual only 

devices are required in all public restrooms and meeting rooms.  Based on observations, the required devices 

appear to be in place. 

o If the dwelling units are modified or if the fire alarm system is modified, visual devices will be required in the 

dwelling units.   

 

� CCTV:  Closed-circuit television cameras monitor all but one ground level entry location.  Video monitors are located at 

the main entry security desk.  Cameras should be added to the stairwells (one per level) to monitor traffic within the 

stairwells and to prevent transient inhabitation.  All cameras should be adjusted to provide an appropriate level of 

surveillance with the help of the vendor.  IP cameras and a digital video recording system are the best solution for this 

type of facility.  In order to add the required number of cameras, the system would require a significant 

upgrade/replacement. 

 

� Access Control: The existing system is a Lenal system.  The building is a controlled-access facility.  The main entry has 

card access proximity readers for the two sliding doors.  Although the system appears to function well, the level of traffic 

and the proximity of the doors to each other allow unauthorized users access to the facility.  It is recommended to modify 

the system to provide revised entry accessibility that will prevent unauthorized users entrance. 

 

� Public Address:  The building is provided with a house intercom system that used to allow calls between apartments 

within the building.  This system is obsolete.  Many handsets are no longer operational and based on the previous 

assessment, parts are no longer available.  The system should be abandoned or replaced.  With the availability of cell 

phones and regular telephones, this house intercom system may not be necessary. 

 

 

 

 

 

 

 

 

 

 

 

 

c. Common Areas 

� Storage:  The storage areas have many porcelain sockets with screw-in type compact fluorescent lamps.  The lamps do 

not provide uniform lighting and in some mechanical rooms do not provide adequate lighting.  These should be replaced 

with appropriate LED strip lights (Lithonia #ZL1F). 

� Office:  The office has 2x4 lensed fluorescent lamps that should be replaced with an equivalent LED fixture.  Receptacles 

are spaced throughout, but in some cases, additional ones are needed.  Fire alarm audio/visual devices are provided, but 

do not provide adequate coverage based on the partitions. 
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� Corridor 

The corridor and stairway lighting is operating 24 hours a day.  The existing fixtures are standard fluorescent technology.  

These fixtures should be replaced with LED lamping to provide energy savings and to reduce maintenance due to re-

lamping and ballast replacements.  Corridors typically have 1x4 2lamp fixtures (approximately 64watts per fixture).  

Extrapolating information from existing drawings to provide quantities, and utilizing an LED 1x4 fixture of 30W 

(Lithonia #ALL Series) in just the corridors can provide up to 132,000 kilowatt hours of electricity per year.    

� In a few locations, there are wall-mounted corridor light fixtures with an integral switch.  This switch is too high and too 

small for some residents to operate.  The fixture does not offer adequate coverage for the corridor.  These fixtures should 

be removed and automatically controlled fixtures should be provided for nighttime use. 

� Kitchen:  The kitchen has surface mounted receptacles that are open to exposure from water.  Recommend that the weatherproof, 

gasketed back boxes be provided to protect against water entry. 

 

 

 

 

 

 

 

 

 

 

 

d. Dwelling Units 

The 2014 NEC requires the following for all dwelling units: 

� GFCI receptacles in bathrooms, kitchen, for outlets supplying dishwashers, within 6’ of sinks, bathtubs or shower stalls, 

in laundry areas and outdoors 

� Two small-appliance branch circuits for kitchens with no other outlets connected to this circuit 

� Kitchen receptacles shall be spaced at 4’ on-center above countertops for any section 12” and wider, and shall be no more 

than 24” from the end of the counter 

� One bathroom branch circuit with no other outlets connected to this circuit 

� General dwelling unit receptacles shall be spaced at 12’ on center and a maximum of 6’ from any opening 

� Arc-Fault Circuit Interrupter Protection for all 120-volt, 15 and 20amp branch circuits supplying outlets or devices 

installed in dwelling unit kitchens, family rooms, dining rooms, living rooms, bedrooms, closets, hallways or similar 

areas 

� Exterior receptacle shall have WP with plug inserted covers 

� NEC 410.16 (C) dictates the locations for all closet light fixtures 

� Each dwelling unit is to have a separately switched light for patio areas. 

Based on the previous assessment, three electrical circuits are provided for each efficiency apartment, and four circuits for 

each one- or two-bedroom apartment.  Based on observations, one of those circuits is for the HVAC unit located in the living 

room which is 120V and the remainder serve the kitchen, bathroom, and general lights and receptacles.  This circuiting 

arrangement does not meet current NEC requirements.  Adequate circuits are not available for kitchen appliances such as 

garbage disposals, dishwashers, refrigerators and cooktops/ovens (if electric).  Not all units have a receptacle within 2’ of the 
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sink.  The GFCI receptacles do not have dedicated circuits per code and are located within the bathrooms are frequently a 

part of the lighting switch and on a wall not affiliated with the sink.   

 

 

 

 

 

 

 

 

 

 

 

Most rooms have switched receptacles for lighting.  The kitchen, entry and closet have switched ceiling light fixtures.  The 

bathrooms have some ceiling mount fixtures and some integral to the medicine cabinets located above the sinks.  It is 

standard practice to only provide switched receptacles for lighting in many residences.  The closet light fixture is located 

directly above a closet shelf and therefore does not comply with current NEC requirements. 

 

 

 

 

 

 

 

 

 

 

 

Within most bathrooms, surface mounted junction boxes and wiremold are blanked off from removed pull cords.  Since these 

systems are no longer in use, they should be removed in their entirety.  NEC 640.6 (C). 
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In discussions with maintenance staff, the existing receptacles have a ground prong on the device, but there is no ground wire 

as a part of the conductors feeding the receptacle.  All receptacles must be grounded per NEC.  Additionally, when a 

receptacle goes bad, they have found that the receptacles fall apart in their hands.  All devices within the dwelling units are 

beyond useful life and require replacement. 

 

Exterior patio receptacles frequently have permanently connected appliances, lights or equipment.  Exterior receptacles are 

required to be WP with plug inserted per NEC 460.9 (A) (2) (a) 

 

 

70

DRAFT



71

DRAFT



  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

[Aggregate Capital Needs] 
Based on the findings in the Component Assessment section of this report, WSM engaged with Compusult to generate a 

estimate of probable construction cost for the improvements recommended in this report.  See the attached Compusult 

estimate for detailed cost information.  WSM has also included a Cost Summary that includes in addition to the direct 

construction costs, estimates of other overhead expenses that would typically be associated with a project of this size.  Per the 

Choice Neighborhoods Planning Grant Application, we have not included life cycle cost as a part of this assessment, but only 

the cost of the current rehabilitation needs.  We also have not included an escalation factor since it is unknown when the 

renovation would take place.  A 2% per year escalation factor would be appropriate for planning purposes 

 

 

Project Costs: 

The Compusult estimate attached does not include all of the costs necessary to execute the project but only the construction 

costs that would be under contract with a general contractor.  The Compusult estimate includes contractor overhead, profit, 

general conditions, bond, insurance, and taxes within the line item estimates, to simplify the process of evaluating individual 

component costs.  Also included is a 15% design contingency within the estimate, this is necessary when the documentation is 

schematic in nature and will accommodate renovation needs not specifically delineated in this report.  What is not included is 

the general project overhead, these are project costs that are not typically paid by the contractor.  The attached Cost Summary 

lays out a budget for those costs and they are defined below.   

 

 

a. Project Contingency 

Typically, for a renovation project of this scale, it is recommended to carry a project contingency of 10%-15% on the overall 

project cost.  This contingency is intended to cover unforeseen costs that may arise during construction. 

 

b. City of Tucson Communications Infrastructure Costs 

Due to the age of the facility, the IT infrastructure for the Tucson House will required upgrades.  Typically in City of Tucson 

Projects this work is performed by the City of Tucson Information Technology Department and is paid for outside of the 

contractors scope. 

 

c. Furniture, Fixtures, and Equipment 

The City of Tucson has open contracts with the major furniture vendors in the area.  The City of Tucson Architecture and 

Engineering Division typically assists in the procurement of these components outside of the contractors scope, saving the 

project the contractors overhead and profit markups. 

 

d. Utility Upgrades from the Utility Services 

Based on the assessment there will likely be upgrades necessary to the electrical utility, and the water utility to meet the 

building demand and the code requirements.  At this stage in planning we are not able to get firm costs from the utility’s for 

these components and have included an allowance 

 

e. Permit Fees 

Building Permit fees are paid for by the owner, an allowance has been included in the Cost Summary 

 

f. Material Testing & Special Inspection Fees 
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As part of the quality control protocol for any project the owner will engage a testing agency to provide quality 

control/quality assurance for materials provided for the project.  It is also required by the building code that certail portions 

of the work are inspected by an independent agency for conformance with the construction documents.  This is a cost to the 

owner and an allowance is included in the Cost Summary 

 

g. LEED Design and Engineering 

In 2006 the City of Tucson adopted a Sustainable Energy Standard to promote sustainable design throughout the City 

infrastructure.  The Sustainable Energy Standard requires that all new construction and renovation projects over 5000 sf 

achieve at minimum LEED Silver Certification.  The renovation at the Tucson House will be required to meet this standard.  

The replacement systems we have proposed in this report will help to achieve this goal, but the sustainability goals will need 

to be integrated into the renovation design from the beginning of the project.  The additional design and engineering efforts 

necessary for this effort are included in the Cost Summary. 

 

h. Fundament & Enhanced Commissioning 

As part the Sustanable Energy Standard, the LEED Certification process, and as part of the standard Architecture and 

Engineering Division process all building construction projects are required to have third party commissioning.  The 

commissioning agent is responsible for reviewing the design documents for conformance with the standard of practice and 

compliance with the Sustainable Energy Standard.  The Commissioning Agent also reviews construction of the building 

systems and performs functional testing to ensure the systems meet the requirements of the design documents and the final 

product meets the energy goals.  The commissioning agent is hired independently by the owner.  An estimate for this fee has 

been included the Cost Summary 

 

i. Professional Design Fees 

Professional Design services including Architectural and Engineering design fees are not included in the contractor’s scope.  

Typically for a project of this size and complexity a fee of 8% for basic services would be appropriate and has been included in 

the Cost Summary.  There may be additional services the City would request of the design team that have not been included. 

 

j. City Staff Review and Management Costs 

The renovation of the Tucson House would be managed by the City of Tucson General Services Department working with 

the Architecture and Engineering Division coordinating with Facilities & Communications Maintenance and other City 

departments.  Past projects has shown that the cost to the end using department for A&E Division services is approximately 

4%.  This has been included in the Cost Summary 

 

k. Resident Relocation and Temporary Housing Costs 

We have assumed in our cost model that one of the two towers of the Tucson House will be renovated at time.  This means 

that approximately 204 apartments will need to be vacated and the residents relocated during the construction period of 

approximately 12 months per tower.  We have not included an allowance to accommodate for this cost. 
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WSM Architects
Aggregate Capital Needs

Tucson House

Physical Needs Assesment

City of Tucson

HCD

   

Preliminary 

Budget Comments

Project Budget Analysis   

      

 
Permits  35,000
Legal & finance- Acquisition & Building Purchase  n/a  
Wastewater Fees  n/a
COT A/E Project Management / Constr.  500,000  
COT Facilities 30,000
Construction Materials Testing 25,000
Geotechnical Investigation & Report n/a
Water Service upgrade 85,000
Electrical Service upgrade 75,000
Environmental Costs 15,000
Reimbursable Expenses 30,000

SUBTOTAL  795,000
 

  

SITE WORK & BUILDING COSTS      
 Basement & First Floor 1,850,400

Common areas - Coordidors - Stairs Floor 2-16 3,673,600
17th Floor 1,273,300
Studio Apartments - 172 8,839,200
One Bedroom  - 188 Units 11,780,300
Two Bedroom - 51 Units 4,481,100
Site Work 303,000

 Plumbing systems 2,271,400
Fire Protection 1,667,100
HVAC Systems 4,097,800
Electrical Systems 874,800
Roofing 594,000
Elevator Modernization 1,370,800

   

SUBTOTAL 43,076,800 Per Compusult Estimate

Total building area 445,000

Cost per SF $96.80

FURNITURE, & STORAGE SYSTEMS
Furniture Budget Office Furniture 150,000 Systems Furniture

Lounge Furniture 225,000 High abuse resistant

Storage systems  50,000

Does not include high density 

storage systems

SUBTOTAL FURNITURE & STORAGE    425,000

SUBTOTAL BLDG & FURNITURE  43,501,800

Telephone / Data Installation  75,000 city installed phone/data systems
Fiber / WAN routing to building  250,000 COT Communications
SUBTOTAL  325,000

Other costs
 Relocation Costs Residents Not included  0  

Public Art (constr & a/e)  Not included  0
LEED engineering/ submittals 75,000
Fundamental commissioning 80,000
Enhanced commissioning 55,000
Design  Contract  A/E (estimated at 8% of Construction cost)  3,446,144  

SUBTOTAL OTHER COSTS  3,656,144

ESTIMATED PROJECT COST AT COMPLETION  48,277,944

OWNER CONTINGENCY 15%  7,241,692

 
TOTAL PROJECT BUDGET  55,519,636

Total building area 445,000
Cost per SF $124.76

 
 

Exclusions:  
Asbestos abatement & prevailing wages
Seismic upgrades to building structure
No escalation is included
Reloation costs for current residents

Notes
Construction costs include
15% - Design contingency
12% General Conditions
5% - Contractors fee
2% Bond and Insurance
5.27% - Sales Tax

2/1/2016 1
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Construction Cost Consulting 
5923 East Pima Street 
Tucson, Arizona 85712 
520•882•4044 voice 
520•323•0544 fax 
 
 
 

 
 
 
 

Statement of Probable Cost 
 

City of Tucson Housing & Community Development 
Tucson House Physical Needs Assessment 

 
Tucson, Arizona 

 
by Compusult, Inc. 

 
February 1, 2016 

 
 
 
 
Compusult applies diligence and judgment in locating and using reliable sources of 
information. This Statement of Probable Cost is made on Compusult’s knowledge of the 
project and experience. Compusult has no control over the costs of labor, equipment or 
materials or over the contractor’s method of pricing. Compusult makes no warranty 
expressed or implied as to the accuracy of such opinions as compared to the bid or actual 
costs. 

 
_______________________ 
Harold H. McGrath III, LCPE 
Compusult, Inc. 
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Compusult, Inc. Page 1 of 9

City of Tucson Housing & Community Development Compusult, Inc.
Tucson House 5923 East Pima Street

Tucson, Arizona Tucson, Arizona 85712

Physical Needs Assessment Estimate 520-882-4044
February 1, 2016

Project Summary

Summary of Areas Project GSF: 376,500                    Cost/GSF

     1. Basement & 1st Floor $1,850,400 $61.07

     2. Common Areas - Corridors 2-16 & Stairs -15 Floors $3,673,600 $80.21

     3. 17th Floor $1,273,300 $212.22

     4. Studio - 172 Units $8,839,200 $108.19

     5. One Bedroom - 188 Units $11,780,300 $90.16

     6. Two Bedroom - 51 Units $4,481,100 $83.28

     7. Site Work $303,000 $0.80

     8. Plumbing Systems $2,271,400 $6.03

     9. Fire Protection $1,667,100 $4.43

   10. HVAC Systems $4,097,800 $10.88

   11. Electrical Systems $874,800 $2.32

  12. Roofing $594,000 $1.58

  13. Upgrade Elevators per ECS Report $1,370,800 $3.64

Total Building Construction $43,076,800 $114.41

Assumptions & Exclusions

Includes Davis-Bacon Wages, all contractor markups and phased construction.

Excludes asbestos abatement, escalation, soft costs and FFE.

76

DRAFT



Compusult, Inc. Page 2 of 9

Construction Cost Breakdown by Area

Basement & 1st Floor GSF: 30,300

Remove Flooring/New LVT 9,513                     SF 7.48                          71,143          
Remove Replace RB 4,507                     LF 2.98                          13,417          
Grind/Seal Concrete Floors 7,734                     SF 6.03                          46,608          
New 2x2 ACT 16,362                   SF 5.45                          89,100          
Lower Cabinet w/ Solid Surface Top 25                          LF 384.82                      9,620            
Upper Cabinet 14                          LF 210.56                      2,948            
Exterior Single Al Door 10                          EA 1,960.40                   19,604          
Exterior Double Al Door 1                            EA 3,775.58                   3,776            
Exterior Al Auto Slider 3                            EA 8,712.87                   26,139          
Interior WD/HM Dr/Frm/Hrdwr 13                          EA 1,597.36                   20,766          
Accessible Door Hardware 86                          EA 225.08                      19,357          
Paint Door 86                          EA 94.39                        8,117            
Bullet Resistant Transaction Window 1                            EA 5,082.51                   5,083            
Al Storefront 3,720                     SF 55.18                        205,275        
GWB Partition 2,456                     SF 8.71                          21,399          
Carpet 1,849                     SF 6.17                          11,411          
Remodel Restroom 363                        SF 58.09                        21,085          
Epoxy Paint Floor 837                        SF 3.85                          3,221            
Paint Walls 41,448                   SF 0.65                          27,085          
Paint Ceiling 7,176                     SF 0.80                          5,731            
New Guard/Handrail 580                        LF 181.52                      105,281        
Washer 10                          EA 1,815.18                   18,152          
Dryer 10                          EA 2,178.22                   21,782          
Refrigerator 1                            EA 2,323.43                   2,323            
Microwave 1                            EA 363.04                      363              
Projection Screen 4                            EA 1,161.72                   4,647            
Patch Cracks @ Stairs 10                          EA 653.47                      6,535            
Patch Cracks @ Balconies 163                        LF 7.99                          1,302            
Remove Balcony Fascia/WP 326                        LF 5.08                          1,657            
Waterproof Balconies 1,733                     SF 4.36                          7,550            
Patch Wing Wall 16                          EA 72.61                        1,127            
Paint Railing 326                        LF 14.52                        4,734            
Wall Protection 8,414                     SF 7.62                          64,146          
Corner Guard 28                          EA 137.95                      3,863            
Fire Extinguisher 8                            EA 254.13                      2,033            
General Plumbing Allowance 30,300                   Sqft 3.40                          102,960        
Air Handler, 5,300 CFM 1                            Each 29,087.04                 29,087          
Fan Coil Unit 16                          Each 5,477.61                   87,642          
Grilles & Registers 30,300                   Sqft 1.70                          51,480          
Ductwork Modifications 1                            Lsum 14,441.58                 14,442          
Chilled Water Piping 1,020                     Lnft 61.06                        62,284          
Chiller Water Insulation 1,020                     Lnft 18.69                        19,063          
Heating Water Piping 1,020                     Lnft 53.26                        54,329          
Heating Water Insulation 1,020                     Lnft 17.84                        18,196          
Test & Balance Systems 1                            Lsum 8,495.05                   8,495            
Mechanical Demolition 1                            Lsum 61,877.93                 61,878          
Replace Fan Coil Unit 30,300                   SF 1.45                          44,000          
Replace Light Fixtures 30,300                   SF 5.52                          167,200        
Replace Receptacles 30,300                   SF 0.94                          28,600          
Telecom/CATV 30,300                   SF 1.60                          48,400          
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Basement & 1st Floor (continued)

A/V and Fire Alarm 30,300                   SF 3.41                          103,400        
Access Control/CCTV 30,300                   SF 2.25                          68,200          
Electrical Demolition 30,300                   SF 0.15                          4,400            

Total Basement & 1st Floor 1,850,435     

Common Areas - Corridors 2-16 & Stairs Unit GSF: 3053 Total GSF: 45,800

Remove Flooring/New LVT 2,615                     SF 7.48                          19,556          
Remove Replace RB 795                        LF 2.98                          2,367            
New 2x2 ACT 2,615                     SF 5.45                          14,240          
Accessible Door Hardware 10                          EA 225.08                      2,251            
Paint Door 10                          EA 94.39                        944              
Al Storefront 168                        SF 55.18                        9,270            
Epoxy Paint Floor 433                        SF 3.85                          1,666            
Paint Walls 1,568                     SF 0.65                          1,025            
Paint Ceiling 433                        SF 0.80                          346              
New Guard/Handrail 232                        LF 181.52                      42,112          
Patch Cracks @ Stairs 4                            EA 653.47                      2,614            
Patch Cracks @ Balconies 274                        LF 7.99                          2,184            
Remove Balcony Fascia/WP 547                        LF 5.08                          2,780            
Waterproof Balconies 2,813                     SF 4.36                          12,255          
Patch Wing Wall 26                          EA 72.61                        1,888            
Paint Railing 547                        LF 14.52                        7,943            
Wall Protection 3,003                     SF 7.62                          22,894          
Corner Guard 8                            EA 137.95                      1,104            
Fire Extinguisher 1                            EA 254.13                      254              
General Plumbing Allowance 3,053                     Sqft 1.70                          5,187            
Air Handler, 2,000 CFM 0.20                       Each 11,634.82                 2,327            
Fan Coil Unit, 3.5 Tons 2                            Each 4,288.30                   8,577            
Fan Coil Unit, 5 Tons 1                            Each 5,817.41                   5,817            
Grilles & Registers 3,053                     Sqft 1.70                          5,187            
Ductwork Modifications 0.07                       Lsum 40,776.23                 2,732            
Chilled Water Piping 128                        Lnft 61.06                        7,816            
Chiller Water Insulation 128                        Lnft 18.69                        2,392            
Heating Water Piping 128                        Lnft 53.26                        6,818            
Heating Water Insulation 128                        Lnft 17.84                        2,283            
Test & Balance Systems 0.07                       Lsum 40,776.23                 2,732            
Mechanical Demolition 0.07                       Lsum 64,759.45                 4,339            
Replace Fan Coil Unit 3,053                     SF 0.36                          1,108            
Replace Light Fixtures 3,053                     SF 7.62                          23,275          
Replace Receptacles 3,053                     SF 1.02                          3,103            
A/V and Fire Alarm 3,053                     SF 2.90                          8,867            
Access Control/CCTV 3,053                     SF 1.45                          4,433            
Electrical Demolition 3,053                     SF 0.07                          222              

Total Common Areas - Corridors 2-16 & Stairs Cost per Floor 244,910        
Total Cost for 15 Floors 3,673,645     
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17th Floor GSF: 6,000

Remove Flooring/New LVT 4,565                     SF 7.48                          34,140          
Remove Replace RB 574                        LF 2.98                          1,709            
New 2x2 ACT 4,505                     SF 5.45                          24,532          
Exterior Single Al Door 1                            EA 1,960.40                   1,960            
Accessible Door Hardware 8                            EA 225.08                      1,801            
Paint Door 8                            EA 94.39                        755              
Al Storefront 2,264                     SF 55.18                        124,931        
Remodel Restroom 255                        SF 58.09                        14,812          
Epoxy Paint Floor 129                        SF 3.85                          496              
Paint Walls 5,056                     SF 0.65                          3,304            
Paint Ceiling 129                        SF 0.80                          103              
New Guard/Handrail 58                          LF 181.52                      10,528          
Patch Cracks @ Stairs 1                            EA 653.47                      653              
Fire Extinguisher 1                            EA 254.13                      254              
Patch Cracks/FR Polymer 15,658                   SF 36.30                        568,442        
Rework Partitions @ 16th Floor 7,829                     SF 8.71                          68,213          
General Plumbing Allowance 6,000                     Sqft 16.99                        101,941        
Ductless Split System, 5 Tons 3                            Each 6,962.54                   20,888          
Refrigerant Piping 180                        Lnft 31.60                        5,688            
Refrigerant Insulation 90                          Lnft 12.74                        1,147            
Replace HVAC System 6,000                     Sqft 33.98                        203,881        
Mechanical Demolition 1                            Lsum 10,805.70                 10,806          
Replace Fan Coil Unit 6,000                     SF 1.45                          8,713            
Replace Light Fixtures 6,000                     SF 5.66                          33,980          
Replace Receptacles 6,000                     SF 0.80                          4,792            
Telecom/CATV 6,000                     SF 1.45                          8,713            
A/V and Fire Alarm 6,000                     SF 1.89                          11,327          
Access Control/CCTV 6,000                     SF 0.73                          4,356            
Demolition 6,000                     SF 0.07                          436              

Total 17th Floor 1,273,301     

Studio Unit GSF: 475 GSF: 81,700

385                        SF 3.12                          1,202            
Remove Replace RB 122                        LF 2.98                          363              

11                          LF 384.82                      4,233            
Upper Cabinet 11                          LF 210.56                      2,316            
Shelf/Rod 14                          LF 36.30                        508              

3                            EA 94.39                        283              
1                            EA 1,379.54                   1,380            
4                            EA 225.08                      900              

Paint Door 4                            EA 94.39                        378              
Ceramic Tile Floor 25                          SF 13.80                        345              
Ceramic Tile Base 20                          SF 14.52                        290              
Ceramic Tile Wall 140                        SF 15.25                        2,135            
GWB Patch @ Piping 1                            EA 145.21                      145              
Paint Walls 915                        SF 0.65                          598              
Paint Ceiling 410                        SF 0.80                          327              
Mirror 1                            EA 123.43                      123              
Towel Bar 2                            EA 36.30                        73                
TP Holder 1                            EA 21.78                        22                
Grab Bars 2                            EA 65.35                        131              

Remove Flooring/New VCT

Lower Cabinet w/ Solid Surface Top

Vanity w/ Solid Surface Top
Exterior Sliding Glass Door
Accessible Door Hardware
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Studio (continued)

Stove 1                            EA 798.68                      799              
Oven 1                            EA 1,161.72                   1,162            
Hood 1                            EA 283.17                      283              
Refrigerator 1                            EA 1,379.54                   1,380            
Water Closet 1                            Each 864.80                      865              
Lavatory, CS 1                            Each 949.75                      950              
Bath Tub 1                            Each 1,824.74                   1,825            
Kitchen Sink 1                            Each 1,299.74                   1,300            
Remove Fixtures 4                            Each 180.10                      720              
Remove Piping 160                        Lnft 9.00                          1,441            
Domestic Cold Water Piping 40                          Lnft 32.45                        1,298            
Domestic Hot Water Piping 40                          Lnft 28.10                        1,124            
Piping Insulation, HW 40                          Lnft 11.04                        442              
Waste & Vent Piping 80                          Lnft 43.90                        3,512            
Fan Coil Unit, 1.5 Tons Vertical 1                            Each 3,863.55                   3,864            
Ceiling Exhaust Fan, 50 CFM 1                            Each 652.42                      652              
Kitchen Hood Exhaust 1                            Each 784.94                      785              
General Exhaust Duct 1                            Lsum 169.90                      170              
OSA Duct & Intake 1                            Lsum 307.52                      308              
Replace Fan Coil Unit 475                        SF 1.52                          724              
Replace Light Fixtures 475                        SF 11.76                        5,587            
Replace Receptacles 475                        SF 6.39                          3,035            
Telecom/CATV 475                        SF 2.40                          1,138            
A/V and Fire Alarm 475                        SF 4.43                          2,104            
Demolition 475                        SF 0.36                          172              

Total Studio Cost per Unit 51,391          
Total Cost for 172 Units 8,839,191     

One Bedroom Unit GSF: 695 GSF: 130,660

569                        SF 3.12                          1,776            
Remove Replace RB 198                        LF 2.98                          589              

12                          LF 384.82                      4,618            
Upper Cabinet 12                          LF 210.56                      2,527            
Shelf/Rod 20                          LF 36.30                        726              

3                            EA 94.39                        283              
1                            EA 1,379.54                   1,380            
3                            EA 225.08                      675              

Paint Door 3                            EA 94.39                        283              
Ceramic Tile Floor 26                          SF 13.80                        359              
Ceramic Tile Base 21                          SF 14.52                        305              
Ceramic Tile Wall 147                        SF 15.25                        2,241            
GWB Patch @ Piping 1                            EA 181.52                      182              
Paint Walls 1,386                     SF 0.65                          906              
Paint Ceiling 595                        SF 0.80                          475              
Mirror 1                            EA 123.43                      123              
Towel Bar 2                            EA 36.30                        73                
TP Holder 1                            EA 21.78                        22                
Grab Bars 2                            EA 65.35                        131              
Stove 1                            EA 798.68                      799              
Oven 1                            EA 1,161.72                   1,162            

Vanity w/ Solid Surface Top
Exterior Sliding Glass Door
Accessible Door Hardware

Remove Flooring/New VCT

Lower Cabinet w/ Solid Surface Top
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One Bedroom (continued)

Hood 1                            EA 283.17                      283              
Refrigerator 1                            EA 1,379.54                   1,380            
Water Closet 1                            Each 864.80                      865              
Lavatory, CS 1                            Each 949.75                      950              
Bath Tub 1                            Each 1,824.74                   1,825            
Kitchen Sink 1                            Each 1,299.74                   1,300            
Remove Fixtures 4                            Each 180.10                      720              
Remove Piping 160                        Lnft 9.00                          1,441            
Domestic Cold Water Piping 40                          Lnft 32.45                        1,298            
Domestic Hot Water Piping 40                          Lnft 28.10                        1,124            
Piping Insulation, HW 40                          Lnft 11.04                        442              
Waste & Vent Piping 80                          Lnft 43.90                        3,512            
Fan Coil Unit, 1.5 Tons Vertical 1                            Each 3,863.55                   3,864            
Fan Coil Unit, 3/4 Tons Vertical 1                            Each 3,438.80                   3,439            
Ceiling Exhaust Fan, 50 CFM 1                            Each 652.42                      652              
Kitchen Hood Exhaust 1                            Each 784.94                      785              
General Exhaust Duct 1                            Lsum 169.90                      170              
OSA Duct & Intake 1                            Lsum 307.52                      308              
Replace Fan Coil Unit 695                        SF 2.03                          1,413            
Replace Light Fixtures 695                        SF 10.38                        7,216            
Replace Receptacles 695                        SF 6.97                          4,844            
Telecom/CATV 695                        SF 3.12                          2,170            
A/V and Fire Alarm 695                        SF 3.99                          2,775            
Demolition 695                        SF 0.36                          252              

Total One Bedroom Cost per Unit 62,661          
Total Cost for 188 Units 11,780,269   

Two Bedroom Unit GSF: 1055 GSF: 53,805

920                        SF 3.12                          2,872            
Remove Replace RB 268                        LF 2.98                          798              

15                          LF 384.82                      5,772            
Upper Cabinet 13                          LF 210.56                      2,737            
Shelf/Rod 29                          LF 36.30                        1,053            

2                            EA 94.39                        189              
2                            EA 1,379.54                   2,759            
6                            EA 225.08                      1,350            

Paint Door 6                            EA 94.39                        566              
Ceramic Tile Floor 47                          SF 13.80                        648              
Ceramic Tile Base 39                          SF 14.52                        566              
Ceramic Tile Wall 273                        SF 15.25                        4,163            
GWB Patch @ Piping 1                            EA 290.43                      290              
Paint Walls 1,876                     SF 0.65                          1,226            
Paint Ceiling 967                        SF 0.80                          772              
Mirror 2                            EA 123.43                      247              
Towel Bar 4                            EA 36.30                        145              
TP Holder 2                            EA 21.78                        44                
Grab Bars 4                            EA 65.35                        261              
Stove 1                            EA 798.68                      799              
Oven 1                            EA 1,161.72                   1,162            
Hood 1                            EA 283.17                      283              

Remove Flooring/New VCT

Lower Cabinet w/ Solid Surface Top

Vanity w/ Solid Surface Top
Exterior Sliding Glass Door
Accessible Door Hardware

81

DRAFT



Compusult, Inc. Page 7 of 9

Two Bedroom (continued)

Refrigerator 1                            EA 1,379.54                   1,380            
Water Closet 2                            Each 864.80                      1,730            
Lavatory, CS 2                            Each 949.75                      1,899            
Bath Tub 1                            Each 1,824.74                   1,825            
Shower Valve & Drain 1                            Each 1,299.74                   1,300            
Kitchen Sink 1                            Each 1,299.74                   1,300            
Remove Fixtures 7                            Each 180.10                      1,261            
Remove Piping 180                        Lnft 9.00                          1,621            
Domestic Cold Water Piping 50                          Lnft 32.45                        1,623            
Domestic Hot Water Piping 50                          Lnft 28.10                        1,405            
Piping Insulation, HW 50                          Lnft 11.04                        552              
Waste & Vent Piping 80                          Lnft 43.90                        3,512            
Fan Coil Unit, 1.5 Tons Vertical 1                            Each 3,863.55                   3,864            
Fan Coil Unit, 3/4 Tons Vertical 2                            Each 3,438.80                   6,878            
Ceiling Exhaust Fan, 50 CFM 2                            Each 652.42                      1,305            
Kitchen Hood Exhaust 1                            Each 784.94                      785              
General Exhaust Duct 1                            Lsum 339.80                      340              
OSA Duct & Intake 3                            Each 307.52                      923              
Replace Fan Coil Unit 1,055                     SF 2.03                          2,145            
Replace Light Fixtures 1,055                     SF 9.08                          9,575            
Replace Receptacles 1,055                     SF 7.04                          7,430            
Telecom/CATV 1,055                     SF 3.12                          3,294            
A/V and Fire Alarm 1,055                     SF 2.69                          2,834            
Demolition 1,055                     SF 0.36                          383              

Total Two Bedroom Cost per Unit 87,865          
Total Cost for 51 Units 4,481,096     

Site Work GSF: 376,500

Repair Chain Link Fence 218                        LF 7.26                          1,583            
Remove/Repave Parking Area 8,522                     SY 30.50                        259,879        
Striping 4,151                     LF 0.65                          2,713            
HC Stall 14                          EA 312.21                      4,371            
Arrow 12                          EA 152.48                      1,830            
Regrade Low Area 270                        SY 7.26                          1,960            
Remove/Replace Curb 55                          LF 29.04                        1,597            
New Railing @ Steps & Ramp 100                        LF 94.39                        9,439            
Remove/Repair Sidewalk 250                        SF 11.62                        2,904            
Remove Decorative Finish @ Canopy 1                            EA 2,178.22                   2,178            
Sandblast/Patch Canopy 12,336                   SF 0.94                          11,644          
Patch Spalled Concrete @ Canopy 1                            EA 2,904.29                   2,904            

Total Site Work 303,002        
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Plumbing Systems GSF: 376,500

Plumbing Allowance, General 376,500                 Sqft 0.85                          319,839        
Remove Piping 32,400                   Lnft 9.85                          319,278        
Domestic Water Booster System 1                            Each 71,562.28                 71,562          
Waste Sump Pump 1                            Each 45,356.76                 45,357          
Rainwater Pumps 1                            Lsum 19,871.62                 19,872          
Domestic Water Heating System 1                            Each 177,104.75               177,105        
DHW Circ. Pump 2                            Each 4,223.74                   8,447            
Domestic Cold Water Piping 5,400                     Lnft 36.80                        198,723        
Domestic Hot Water Piping 10,800                   Lnft 32.45                        350,472        
Piping Insulation, HW 10,800                   Lnft 12.74                        137,620        
Waste & Vent Piping 10,800                   Lnft 47.40                        511,946        
Condensate Piping 1,050                     Lnft 25.45                        26,724          
Piping Insulation, Cond. 1,050                     Lnft 9.34                          9,812            
Natural Gas Piping 500                        Lnft 50.70                        25,349          
Test & Flush 1                            Lsum 49,271.28                 49,271          

Total Plumbing Systems 2,271,375     

Fire Protection GSF: 376,500

Wet Sprinkler System 376,500                 Sqft 4.14                          1,558,188     
Fire Pump 1                            Each 108,910.87               108,911        

Total Fire Protection 1,667,099     

HVAC Systems GSF: 376,500

Chiller, 250 Tons 2                            Each 134,629.52               269,259        
Cooling Tower, 305 Tons 2                            Each 73,363.23                 146,726        
Boilers 2                            Each 81,858.28                 163,717        
Heat Exchanger, 990 GPM 2                            Each 131,027.62               262,055        
Expansion Tank, HW 1                            Each 4,498.98                   4,499            
Expansion Tank, CHW 1                            Each 4,838.78                   4,839            
Air Separator, HW 1                            Each 4,838.78                   4,839            
Air Separator, CHW 1                            Each 5,178.58                   5,179            
Heating Water Pump 2                            Each 9,806.68                   19,613          
Chilled Water Pump 2                            Each 14,903.71                 29,807          
Condenser Water Pump 2                            Each 18,301.73                 36,603          
VFD's 6                            Each 6,666.91                   40,001          
Exhaust Fan, Roof 8                            Each 3,693.65                   29,549          
Duct Modifications 5,000                     Lbs 7.77                          38,864          
Chilled Water Piping 2,500                     Lnft 172.11                      430,274        
Chiller Water Insulation 2,500                     Lnft 28.88                        72,208          
Heating Water Piping 2,500                     Lnft 101.01                      252,515        
Heating Water Insulation 2,500                     Lnft 23.79                        59,465          
Condenser Water Piping 800                        Lnft 452.45                      361,957        
Core Drilling 864                        Each 172.45                      148,996        
Commissioning 1                            Lsum 73,329.25                 73,329          
Test & Balance Systems 1                            Lsum 59,465.33                 59,465          
Water Treatment 1                            Lsum 20,592.00                 20,592          
Demolition, Piping 13,200                   Lnft 18.86                        248,939        
Demolition, Equipment 1                            Lsum 40,266.53                 40,267          
Controls 1,000                     Pts 1,274.26                   1,274,257     

Total HVAC Systems 4,097,816     
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Electrical Systems GSF: 376,500

Refeed Main HVAC Equip 376,500                 SF 0.22                          82,010          
Replace Exist SES 376,500                 SF 0.65                          246,030        
Replace Exist Panels 376,500                 SF 0.94                          355,376        
Replace Exist Special Sys Frt End 376,500                 SF 0.51                          191,356        

Total Electrical Systems 874,772        

Roofing Unit GSF: 19,421 GSF: 376,500

TPO Roofing 19,421                   SF 29.04                        564,042        
Flashing 1,374                     LF 21.78                        29,929          

Total Roofing 593,971        
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  PHYSICAL NEEDS ASSESSMENT      

Housing and Community Development         

 

[Basis of Design] 
   

The primary objective of the renovation is to create a safe and efficient facility for the long term use of the Housing and 

Community Development Staff, Residents, and Visitors.  The building provides various office spaces, community rooms, 

storage areas, mechanical spaces and dwelling units as shown in the plans.   

 

Public Housing facilities face different challenges than most typical building types, because of intense use and potential for 

high abuse.  In one year a public housing facility will receive 2 times as much wear as a comparable private commercial 

facility.  In addition, due to constraints on staffs time to clean and maintain the facility, finishes and materials should be 

selected for their longevity, abuse resistance, and ease of maintenance.  These decisions alone can save thousands of dollars a 

year in staff resource if implemented correctly. 

 

As was noted, Public Housing are complex project that require special consideration in order to properly support the staff.  

Other criteria to consider as the project develops are as follows: 

 

This Building Basis of Design is written to provide an overview of the proposed building systems and construction techniques 

outlining the exterior envelope, interior partition assemblies, ceiling systems, finishes materials, casework systems, built-in 

equipment and miscellaneous specialty items. 

 

Exterior Systems  

Given the age of the facility, the overall envelope is in fair to good condition.  Due to the age of the glazing units we are 

recommending that all of the windows be replaced with new storefront systems with insulated glazing.  The stucco infill 

added at the dwelling units in the 1997 renovation is in good condition and should be maintained.  It is the users intent to be 

able to use the 17th floor, this space still has the original non tempered single glazed aluminum windows, all of these units 

will need to be replaced as well. 

 

Interior Systems  

Due to the nature of the facility, different areas will require very different types of interior finishes to meet the program and 

perform as expected.  Typically, the interior walls for the office areas should be constructed of one layer of gypsum wallboard 

on both sides of a metal stud.  Interior walls in rooms associated with water or moisture should be constructed of moisture 

resistant gypsum wallboard “blue-board”, covered with fiber reinforced plastic panels or ceramic tiles with grout.  Typically, 

for all areas used by the public, a semi-gloss, light colored, scrubbable, low VOC (volatile organic compound) latex paint will 

be used to finish walls.  In the mechanical and high abuse areas, walls should consist of masonry to a minimum height of 8’ 

with metal stud construction above (masonry to roof deck in detention areas).  A high durable, water based, low VOC epoxy 

paint will be used.  Corner guards will be installed on all exterior corners in main traffic ways and as deemed appropriate 

throughout the facility.  All major interior circulation paths would have abuse resistant wall treatments such plastic laminate 

panels, these will serve to minimize the wear and tear that a typical public housing facility will experience over its service life.  

 

New Non-rated Interior Partitions: 

� TYPICAL WALLS OFFICE AREAS: Gypsum board on metal stud (22 ga).  Gypsum board shall extend above the ceiling 

system. Provide metal strapping or wood blocking at wall mounted items; provide above ceiling wall-kickers as necessary. 
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� TYPICAL MECHANICAL AND STORAGE AREA: 8” CMU to a minimum height of 8’, Gypsum board on metal stud 

(22 ga) above.  Gypsum board shall extend above the ceiling system. Provide metal strapping or wood blocking at wall 

mounted items; provide above ceiling wall-kickers as necessary. 

� PERIMETER & PLUMBING WALLS: Gypsum board on metal stud (22 ga)  Gypsum board shall be full height to 

underside of deck.  Provide metal strapping or wood blocking at wall mounted items; provide above ceiling wall-kickers 

as necessary. 

� PLUMBING / WET WALLS: Moisture resistant gypsum board on metal stud (22 ga).  Provide cementitious backer 

board at tile locations. 

� ACOUSTICAL INSULATION: Fiberglass or mineral wool unfaced batt insulation to be installed at all equipment rooms, 

mechanical shafts and perimeter walls that separate corridors, office areas and interview areas.  Insulation criteria to be as 

required for acoustical/fire rated listing; provide acoustical sealant at all joints. 

 

Rated Interior Partitions: 

� TYPICAL RATED WALLS: Gypsum board (type ‘X’ with fire rated core) on both sides of metal stud (22 ga) for 1 hr; 2 

layers each side for 2 hr.  Provide fire track runner at head with multiple layers of type ‘X’ closure. 

� RATED CMU WALLS: Concrete Masonry Unit to be UL listed for the 1 or 2 hr fire rating required.  

� SHAFTWALLS 1 or 2 hr shaft wall shall be UL listed gypsum board cavity shaft wall assembly with C-H studs. 

 

Wall Protection for High-Abuse Areas: 

Main circulation corridors: 

� Durable wainscot facing material with trim cap to protect the walls, or 

� High-impact or abuse-resistant gypsum wall panels with a reinforced troweled epoxy finish, or 

� Stainless steel wall guards with full-height corner guards at all exterior corners. 

 

 

Ceiling Systems: 

The ceiling system should consist of acoustical lay-in panels supported by a metal suspension grid.   

� TYPICAL OFFICE AND OFFICE SUPPORT AREAS: Suspended intermediate duty white aluminum metal ceiling grid 

with Acoustic Ceiling Panels 

� TYPICAL WET & SECURED AREAS:  Gypsum board panels suspended from deck above or installed over supplemental 

metal framing that is deemed appropriate for the application.  All gypsum board joints to butt & be sealed. 

 

 

Interior Openings  

Doors: 

Typical the existing hollow metal or solid wood doors with hollow metal frames should be remain throughout the facility, 

with heavy duty doors in the high abuse areas.  Automatic doors will be installed at the public entrance to the building and 

into the public restrooms.  High traffic doors will have stainless steel armor plates and door jamb guards; others will have 

mop or kick plates as appropriate to the function.  Accessible doorways and door clearances shall be provided throughout the 

facility. 

 

Where new doors are to be provided, the following should be used 
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� Office doors are solid core wood in a welded steel frame with either half or full vision panels of tempered glass. 

� Storage, restroom and other interior service doors are flush panel solid core wood. 

� Security & High-abuse doors are steel in a welded steel frame. 

� Wet areas to have galvanized steel doors in a welded galvanized steel frame or stainless steel doors in a welded stainless 

steel frame. 

� Fire rated doors and frames will be labeled for the fire rating required. 

� Steel Overhead Coiling doors are painted steel over coiling panels; all doors shall be powered and insulated. 

 

Windows: 

Tempered or safety glass will be installed in frames to match the same profile as the doors.  .  Interior windows would be 

hollow metal, exterior windows should be a thermally broken storefront system with 1” insulated glazing. 

All public service windows will be fitted with level 3 bullet resistant glazing. 

 

Interior Finishes  

The interior materials should be durable and of a quality equal to those of the exterior.  Durability and functionality is 

essential. 

 

Floor: 

Floor finishes will vary based on specialized functions; for example, the office areas should be a commercial grade carpet tile 

while the utilitarian areas (garage, mechanical) will have sealed concrete.   

� CERAMIC TILE to be provided in restroom rooms to have tile on floor and full height on all walls. 

� CARPET TILE: to be provided in all office areas 

� HEAVY DUTY CARPET: in public waiting area and lounge 

� LVT: in all corridors and elevator lobby 

� VCT in all dwelling units and community spaces not in the basement 

� Sealed concrete to be provided in all mechanical, storage, shop, warehouse, and other spaces as appropriate on the 

basement level only 

 

Painting: 

All exposed construction (including gypsum board) without a finish face within view shall be painted.  
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  www.elevatorconsultingservices.com · tom@elevatorconsultingservices.com  

  jim@elevatorconsultingservices.com  · phil@elevatorconsultingservices.com  

 

Maintenance Audits - Code Evaluations - Specifications – Design - Assistance 

January 25th, 2016 

Michael Becherer AIA 
WSM Architects  
4330 North Campbell Ave.  
Tucson, Arizona, 85718 
 
Re: City of Tucson 
 
Dear Mr. Becherer 
 
We have performed a required audit of the equipment in order to properly evaluate the need and 
scope of any upgrade.  Based on the equipment base, we do believe an upgrade is prudent based 
on the mechanicals and to some degree the electronics.  The machine is an old Montgomery and 
has literally no support for the drive or brake.  Any failure of these will put the client in a very 
long and expensive emergency replacement situation.  
 
In any modernization, we propose the equipment should get replaced so it has a minimum 15 
year life cycle going forward.  The machine, controller and door equipment are all weak links to 
get this unit to that level.  In our world today, that means VVVF (Variable voltage, variable 
frequency) motor control.  This is also the most efficient motor control available now and 
conceivably for the future both in technology and the labor needed to maintain it.   Motion 
Control, Galaxy, Elevator Controls and SmartRise are some of the non-proprietary controllers 
that all elevator companies can install and maintain. These elevators also have special safety 
plank equipment that should be upgraded.  The method it currently has requires a crank out 
device that is very old technology.     
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MODERNIZATION PLAN 

Our plan for modernization includes: 

1. New non-proprietary controllers and selectors 
2. New machine / base bid geared, alternate gearless  
3. New car and corridor fixtures 
4. New door operators 
5. New Governors 
6. New Safety Planks, buffers 
7. New corridor pushbutton fixtures 
8. New door protection devices 
9. Applicable code upgrades 
10. Wiring 
11. Modify cab interiors 

Retain the following: 

1. Rails and rail supports  
2. Hoistway entrances 
3. Cab shell 

All A. D. A. modifications and code upgrades are included. 

Additional Building Work to Be Done by Contractor 

If the elevator modernization is undertaken, there will be additional building work 
relative to the elevators.  Some of the work that is required is: 

1. Upgrade machine room HVAC 
2. Additional machine room lighting 
3. Provide an earth ground 
4. Interface smoke detectors 
5. Additional pit lights 
6. Miscellaneous Code mandated requirements 

 
Any microprocessor requires an earth ground to eliminate repetitive and frequent conflicts.  We 
only propose non-proprietary equipment to give the Owner options for future competitive 
ongoing maintenance.  This pertains to the controller, fixtures and door equipment and to some 
degree the machine.   OEM equipment by the majors put you at risk for exclusive single vendor 
mandates that can be highly toxic to the Owner.   
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Estimated Budget 
 
Elevator Equipment and Labor --------------------------------- $ 765,000.00 

Building work, electrical, patching, code mandates ----- $ 145,000.00 

Change order options, reserve -------------------------------- $   10,000.00 

Consultant ------------------------------- ----------------------- $   24,000.00 

 Sub total,  ----------------------------------------       $ 944,000.00  

 

This budget number was not intended to include your architectural fees or requirements.  We 

identify specific equipment replacement and/or complete specifications for the elevator 

requirements.  We do identify building work and we can make the elevator vendor prime to 

eliminate potential mobilization charges and coordination problems within our specifications. 

 

If you have any questions, please contact Jim Skowron as he would be lead on the project.  I am 

the specification writer and backup to Jim and you.  

 

Respectfully 

 

Thomas Branham   

Cc: Jim S / ECS 
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 c
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 d
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 r
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 D
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 c
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 b
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 c
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 b
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 m
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c
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c
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 m
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c
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 c
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 c
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 c
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 b
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 f
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c
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c
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 m
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b
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c
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h
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 b
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 C
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c
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 c
o

n
d

it
io

n
, 

n
o

n
 A

D
A

 h
a

rd
w

a
re

 s
h

o
u

ld
 b

e
 r

e
p

la
c
e

d
H

a
rd

w
a

re

(2
) 

A
lu

m
in

u
m

 S
lid

in
g

 G
la

s
s
 D

o
o

r
D

o
o

rs
 s

h
o

w
 s

ig
n

s
 o

f 
w

e
a

r 
a

n
d

 a
re

 r
e

a
c
h

in
g

 t
h

e
 e

n
d

 o
f 

th
e

ir
 s

e
rv

ic
e

 l
if
e

. 

In
s
u

la
te

d
 G

la
z
in

g

B
lin

d
s

S
c
re

e
n

S
to

v
e

C
a

b
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c
e

t 
s
h

o
w

 s
ig

n
if
ic

a
n

t 
w

e
a

r.
  

D
u

e
 t

o
 t

h
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n
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c
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 b
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b
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 b

e
 r

e
p

la
c
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 D
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 f
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 c
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