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Narrative of Existing Conditions
Portland Building Assessment

Mechanical
Cooling Plant
Cooling Towers
The chillers reject heat to a condenser water system that is cooled by four 150 nominal-ton Baltimore Air Coil closedcircuit fluid coolers, located on Level 2. There are two additional 100 nominal-ton units located on the roof. These units
serve the Level 3 data center chillers, water source heat pumps throughout the building, and water cooled air
conditioning units in the data centers on Level 10 and Level 15. All fluid coolers were installed in 2004. The cooling
towers are on a common loop.
Assessment: COOLING TOWERS APPEAR TO BE IN EXCELLENT CONDITION.
The ASHRAE Service Life Estimate for closed circuit cooling towers is greater than 22 years. The Portland Building
cooling towers are 10 years old and appear to have been well maintained.

Chillers
The cooling plant consists of two 320 nominal-ton, water-cooled, Trane centrifugal chillers. The chillers are original to
the building, installed in 1982. In 2005 they were converted to R-123 refrigerant. The chilled water plant provides
cooling to three central cooling coils at the central air handlers. The manufacturer’s records indicate a full-load
efficiency of 0.7625 kW/Ton and a part-load efficiency of 0.7 kW/ Ton NPLV AHRI.
Assessment: CHILLERS ARE DUE FOR REPLACEMENT.
The ASHRAE Service Life Estimate for chillers is greater than 25 years. The Portland Building chillers are 32 years old.
Although they appear to have been well maintained, the chillers are due for a teardown/ rebuild per communication with
the servicing technician. The chiller control panels are outdated and replacement parts are no longer available from the
manufacturer. The efficiency of the existing chillers is substantially lower than modern chillers, making them not worth
the cost to update controls/ continue maintenance.

Heating Plant
Boiler
The heating plant consists of a 450 kW Brasch electric boiler, located on Level 3. The boiler serves the condenser water
system and maintains the condenser water loop at 70°F during the heating season. This heat is used to preheat incoming
outside air at the 3 main air handling units via heating coils at each unit, as well as provide heat at water source heat
pumps throughout the building. The boiler is original to the building.
Assessment: BOILER IS DUE FOR REPLACEMENT
The ASHRAE Service Life Estimate for electric boilers is 15 years. The Portland Building boiler is 32 years old. The
boiler is well past its life expectancy and is significantly more expensive to operate than a modern, high-efficiency
natural gas boiler.

Water Distribution and Piping Systems
Pumps
The main chilled-water and condenser-water distribution pumps are located on Level 2. There are two chilled water
pumps, two condenser water pumps, and one standby pump for the chilled and condenser water systems. All pumps are
base-mounted, horizontal, split-case chilled water pumps. They are original to the building, but appear to have been
rebuilt with newer motors. These pumps are all constant speed.
There are two base-mounted, end suction condenser water pumps, located in the mechanical penthouse serving the roof
mounted fluid coolers. These pumps were installed in 2004.
Assessment: BUILDING ORIGINAL PUMPS APPEAR TO BE IN FAIR CONDITION. NEWER PUMPS APPEAR
TO BE IN EXCELLENT CONDITION.
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The ASHRAE Service Life Estimate for base-mounted pumps is 20 years. The original Portland Building pumps are 32
years old. Although they are well past their life expectancy, they appear to have been well maintained and air not
showing signs of eminent failure.
Piping
The chilled water piping appears to be confined to Level 2, where it connects the chillers to the air handling unit coils.
The condenser water piping system is distributed to the entire building. There is a chemical feed station on Level 2 for
maintaining proper water chemistry within the distribution pipes. Per conversation with building maintenance, there are
no known leaks or issues with the piping system. In 2013, pneumatic 3-way heating and cooling valves at three main air
handlers were replaced with electric actuated valves. The piping is grooved with Victaulic couplings.
Assessment: PIPES APPEAR TO BE IN GOOD CONDITION. PIPE INSULATION IS DUE FOR REPLACEMENT.
The ASHRAE Service Life Estimate for insulation is 20 to 24 years. Much of the piping insulation in the Portland
Building is 32 years old. In many observed areas the insulation is either damaged or showing signs of wear.

Air Distribution Systems
Air Handling Units
The three main air handling units are built up systems, located on Level 2. Their main components consist of a supply
fan, return fan, heating coil, cooling coil, return air damper, outside air damper, mixing plenum, and acoustical lining.
These units are original to the building. In 2005, the fan motors were replaced and the units were equipped with supply
and return fan VFDs. In 2013, the damper sets for the three air handlers were replaced with and the actuators were
upgraded from pneumatic to electric.
Assessment: AIR HANDLING UNITS APPEAR TO BE IN FAIR CONDITION, BUT SOME REPAIRS NEEDED.
The ASHRAE Service Life Estimate for fans is 25 years, for coils is 20 years, and for dampers is 25 years. In all cases,
the equipment at the Portland building exceeds the service life expectancy. The equipment appears to have been well
maintained and there were no signs of eminent failure. The acoustical lining in the air handlers is due for replacement.
In some places, it was falling down and in others appeared worn.
Exhaust Systems
Restrooms and janitor rooms are exhausted by central exhaust fans located in the mechanical penthouse and Level 2.
The fans in this system appear to be original to the building. A third fan, TX-3 was installed in 2004, when the system
was modified. There are break rooms and locker rooms with inadequate exhaust
Assessment: EXHAUST FANS APPEAR TO BE IN FAIR CONDITION, BUT SYSTEM MODIFICATIONS ARE
NEEDED.
The ASHRAE Service Life Estimate for centrifugal fans is 25 years. The Portland Building fans have exceeded their
expected life, but appear to be well maintained and are not showing signs of eminent failure.
Air Distribution and Ductwork
The majority of the building is served by the three main central air handling units. Interior spaces are conditioned by
cooling-only, VAV terminal units. Exterior spaces are both heated and cooled by fan-powered, VAV terminal units with
electric resistance reheat. Many of the VAV terminal units are original to the building. However, in 1997, the quantity
of terminal units doubled to 460 units when Levels 4 – 12 were remodeled.
According to building maintenance, much of the internally-lined low-pressure ductwork from the original terminal units
was repurposed for use as medium-pressure ductwork serving the new terminal units. None of this work was
documented and many of the 1997 terminal units were not installed using industry recommended practices. In many
cases, the installing contractor did not provide the necessary length of straight duct upstream of the new terminal units.
This has led to air flow control problems. There is also extensive use of flexible duct for supply air distribution.
Assessment: TERMINAL UNITS, BRANCH DUCTWORK, AND DUCT INSULATION ARE DUE FOR
REPLACEMENT.
The ASHRAE Service Life Estimate for VAV terminal units is 20 years. The units in the Portland Building are at or
have exceeded their expected life. Although the units themselves appear to be well maintained, the connected ducts need

2 / Interface Engineering

Narrative of Existing Conditions
Portland Building Assessment

to be reconfigured to due to poor installation practices. The terminal units are not likely to survive the removal/
reinstallation process. New terminal units should be provided.
Supply air is ducted from the supply fan to ceiling-mounted, supply diffusers. Return air is plenum return at each floor
and ducted down the return shaft to the central return fan. Both medium and low pressure ductwork is sheet metal.
Branch ducts to diffusers include flexible duct. Most, but not all, supply ductwork is insulated. Ducts and duct
insulation is generally original, except where reconfiguration has occurred.
The ASHRAE Service Life Estimate for ductwork is 30 years, for insulation is 24 years. Most of the ductwork in the
Portland Building is original and at its life expectancy. The medium pressure supply duct mains are due for new seals at
joints. All branch ducts should be replaced due to poor installation practices.
Portions of ductwork were found to be completely uninsulated, other portions were found to be worn. All duct insulation
should be removed and replaced.
Air Conditioning Units and Water Source Heat Pumps
Throughout the building, there are several water cooled air conditioning units and water source heat pumps. WSHPs can
be found in the garage and first floor, serving the Water Bureau and other first floor tenants. Water cooled air
conditioning units are located throughout the building, primarily in Telecom/ Computer rooms. The oldest of the
WSHPs was installed around 2000. The newest was installed in 2014. The original air conditioning units were air
cooled and all of them have been replaced.
Assessment: AIR CONDITIONING UNITS AND WSHPs APPEAR TO BE IN GOOD CONDITION.
The ASHRAE Service Life Estimate for air conditioning units greater than 24 years. Per building maintenance, all units
are less than 14 years old. The units appear to be well maintained.

Controls
The original building controls were pneumatic. In 2005, the central plant controls were upgraded to Alerton DDC
controls. Two new global controllers (one smoke control and one non-smoke control) were installed and generate the
control network back-bone for all of the remote unit controllers. The Alerton System controls all supply/ return/ and
exhaust fans, pumps, boiler, fluid coolers, air conditioners, lighting, door alarms, fire alarm zone monitoring, night flush,
floor-level isolation dampers, and smoke control. The zone level controls remained pneumatic.
In 2011, the zone level pneumatic controls were removed and replaced with Automated Logic DDC controls. The
Automated Logic control system controls all VAV terminal units. At the time of the retrofit, all VAV terminal units
were retrofit with DDC controllers and new flow sensor sections. This DDC system runs sequences for Zone Setpoint
Control, Damper Cooling Control, Staged Electric Heating Control, and Floor Isolation Damper Monitoring.
The DDC controls systems have limited ability to communicate with each other.
Assessment: CONTROLS SYSTEMS APPEAR TO BE IN EXCELLENT CONDITION.

Data Room System
The HVAC system serving the main data room, on Level 3, was updated in 2008. This room is served by three
dedicated 30 nominal-ton, water-cooled multistack chillers, located on Level 2. There are two lead/lag inline chiller
pumps and two lead/ lag inline condenser water pumps dedicated to this system.
In the data room, there are two 20 ton and one 5 ton combination chilled-water/ DX-cooling down-flow Liebert units and
one 15 ton DX cooling only Liebert unit (installed in 1995) supplying air to an underfloor air distribution system. At the
data racks, there are six in-row, chilled water fan coil units.
Assessment: DATA ROOM SYSTEMS APPEAR TO BE IN EXCELLENT CONDITION.
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Plumbing
Domestic Hot and Cold Water Piping Systems
The original building water service is 6-inch size with a 4-inch compound meter located at basement parking level at the
east side of the building. Piping consists of copper. Type L pipe and fittings. Pipe appears to be in good condition as
well as the insulation. Typical life span of the type L copper pipe systems is 50 years insulation 20-24 years.
Assessment: DOMESTIC WATER SYSTEMS APPEAR TO BE IN GOOD CONDITION.

Storm Drain System
The existing storm drain system consists of no hub cast iron pipe and fitting and system is in good condition. It appears
the overflow system is connected to the existing primary system. The existing storm drain connection is located at the
east side of the building.
Assessment: STORM SYSTEM APPEAR TO BE IN EXCELLENT CONDITION.

Waste and Vent Systems
The original building waste and vent system consists of no-hub cast iron pipe and fittings and system is in good
condition. The existing sanitary sewer connection is 8-inches located at the north side of the building.
The existing retail spaces that produce grease wastes are not provided with City of Portland approved FOG grease
interceptors. No domestic cold water submeters serve the existing retail spaces.
Assessment: WASTE AND VENT APPEAR TO BE IN EXCELLENT CONDITION.

Domestic Cold Water Booster System
The existing domestic cold water booster is located at basement parking level. The booster pumps increase the domestic
water pressure for adequate water pressure for the upper floors.
Assessment: DOMESTIC WATER BOOSTER IS IN EXCELLENT CONDITION.

Water Heaters
The existing hot water systems design consists of a 50 gallon electric water heater that serves a zone of plumbing fixtures
every three floors.
Assessment: WATER HEATERS APPEAR TO BE IN GOOD CONDITION, ALTHOUGH AT THE END OF THEIR
SERVICE LIFE.

Plumbing Fixtures
Water closets
Have been updated with dual flush valves on the water closets
Urinals
Most are original to the building and were installed back in 1983 and some flush valves have been updated for flow of
1.0 GPF.
Shower valves
Are older and flow at 2.5 gpm.
Lavatory
Are solid surface integral with the countertop; Faucets: are newer sensor type.
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Emergency eyewash stations
Are portable and not hard connected to the building domestic water systems.
Assessment: PLUMBING FIXTURES APPEAR TO BE IN GOOD CONDITION.

Natural Gas System
Presently there is a natural gas service that serves two emergency generators only.
Assessment: GAS SYSTEM APPEARS TO BE IN GOOD CONDITION.

Diesel Fuel System for Emergency Generator
Presently, there is a remote fill station to service the diesel fuel storage tanks at the basement garage level.

Fire Sprinkler Standpipes
Presently there are no indirect waste receivers to collect waste from testing the standpipes. The waste from testing is
piped outside to drain to city storm drain system.

Fire Protection
General System Description
The Portland Building is protected throughout by a combined class 1 automatic standpipe and fire sprinkler system. The
sprinkler and standpipe system were originally installed in 1981 at the time that the building was constructed. The
sprinkler system is served by an underground fire main that is connected to the municipal water main on SW 4th Avenue.
At the location where the fire service main enters the building a double detector check valve assembly has been installed
to provide cross connection protection from the fire sprinkler system. Downstream of the double detector check valve
assembly, the service then travels across the parking level to the fire pump room where the municipal water supply is
pressurized by two 500 gpm rated fire pumps. The fire pumps combine to provide a total system capacity of 1000 gpm.

Fire Pump
The buildings fire pumps are each rated at 500 gpm at 115 psi. The fire pumps are of the horizontal split case electric
motor driven type and are served by individual fire pump controllers. The fire pumps are also connected to the
emergency power system via an automatic transfer switch.

Sprinkler Systems
The garage level and loading dock are protected by a dry pipe fire sprinkler system. The fire main that is routed through
the garage level is wrapped with heat tape and insulation to prevent the pipe from freezing during spells of cold weather.
The floors above the garage level, with the exception of the server room, are protected by a wet pipe type fire sprinkler
system. Each floor is individually controlled by a fire sprinkler floor control assemblies located at the floor landing level
of the North Stair. The floor control assemblies are supplied by the class 1 standpipe system. The server room is
protected by a preaction system.

Standpipe System
The buildings standpipe system is a class 1 automatic standpipe system with standpipes is each exit stair. Hose valves
(2-1/2-inches) are located at the floor landing level of each of the two main exit stairways. Additional hose valves are
located at the horizontal exits. Pressure restricting type hose valves are installed on all floors where the pressure is
greater than 175 psi. The standpipe in the North Stair is also combined with the building fire sprinkler system. The
uppermost hose valve located near the Penthouse mechanical room has 100 psi available.
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Conclusion
The existing systems installed within the Portland Building appeared to be well maintained and in good condition. The
fire pump room was well organized and mostly free of clutter. The fire sprinkler valves were either locked in the open
position or electrically supervised. Several areas of the building have been remodeled and the sprinkler systems have
been updated at these locations. Seismic bracing for the standpipe system needs to be examined to determine if the
current bracing layout meets NFPA standards.

Electrical
General Overview of Electrical Systems
The state of the power infrastructure is at the end of its useful life as determined by the American National Standards
Institute (ANSI) and equipment manufacturers. While the components could last for several more years, each represents
a weak link in the system as they could potentially fail at any given time causing extended downtime to parts, or even the
building in its entirety.

Utility Metering
The two main switchboard that are fed directly from Portland General Electric transformers are metered together with a
common totalizing meter. Although aged, the metering equipment appears in adequate condition and it’s at the end of its
life.
There is also an adjacent Utility Meter Center which tracks power usage or Portland General Electric of the non-City
tenants as well as a few of the tenants within the upper floors of the building. Although aged, the equipment appears in
adequate condition and is at the end of its life.

Electrical Service and Distribution
Main Service Switchboards
Portland General Electric supplied power enters the building from an underground transformer vault at the southwest
corner of the building and feeds two 4000 amp switchboards (MS-A and MS-B) at 480Y/277 volts, three phase, four
wire. Life Safety systems are connected to switchboard MS-A. Normal power systems are distributed to Electric Rooms
on each floor via a 2000 amp bus riser duct from each of the two switchboards (bus duct riser “A” and “B”) via 2000
amp Pringle Mill type bolted pressure switches. The 2000 amp switches have never been serviced. In order to service
these switches, it will require a shut-down by Portland General Electric of the Main Switchboards. Pringle Mill type
switches historically have a reputation of inability to be rest once they have been opened. Because of this, it is
recommended as apriority to replace both Switchboards MS-A and MS-B in a planned manner in lieu of a reactionary
manner as replacement materials for this type of equipment is long lead. In addition, the main switchboards are at the
end of their life.
Bus duct riser A extends to the ninth floor, while bus duct riser B extends to the fifteenth floor. Although the riser ducts
appear in adequate condition, they are at the end of their life.
The Electric Rooms on each floor distribute power for lighting at 277 volts and dry transformers in the rooms distribute
power for receptacles and for various equipment, at 208Y/120 volts.
Main Electric Room
The east door of the Main Electric Room on the Parking Level does not meet current code for egress doors for such
rooms. The door needs to be reversed so it switches out of the room in lieu of into the room (similar to the west door. In
addition, both doors require panic hardware so that if an event occurs while someone is in the room, egress can be made
without haste.
Motor Control Centers
Motor Control Centers are located in the two Second Floor Mechanical Rooms and at the Penthouse. Although the
motor control centers appear in adequate condition, there are at the end of their life.
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Elevator Switchboard
The Elevator Switch location does not allow it to comply with the National Electric Code for working clearance
requirements. As with the other switchboards in the building, although it appears in adequate condition, it is at the end
of its life.
Transformers
There are one or more transformers per floor, converting the building 480/277 volt power to 208/120 volts for supplying
power to general workstations, offices, conference rooms as well as many other types of office equipment. Many of the
transformers produce excessive heat and noise. This can be attributed to several different factors, such as over-loading,
however, based on discussions with maintenance staff, when electricians come in to make various changes or small
remodels, balancing the loads are not part of the work they perform. The heat and noise is likely due to unbalanced
loading. These conditions degrade the transformers internal components which reduces their life span. Although several
of the transformers have been replaced, the remainder of the transformers are well beyond their ANSI rated end of life.
In some Electric Rooms, the transformers do not have code required clearances or manufacturer required ventilation
clearances.
Panelboards
Many of the panelboards have reached their capacity of circuit breakers and as a result, additional panelboards have been
added over the years, crowding the Electric Rooms. If circuit management had been applied, likely many of the added
panelboards would not have been needed. None of the panelboard reviewed had any labeling indicating their fault
capacity. Most of the panelboards throughout are original equipment as the switchboards and are at the end of life.

Back-up Power Systems
Generator 1
A 350 KW Marathon generator on the third floor served originally as the “life safety” generator (this generator is still in
place, but not being used). It had currently seen some internal damage and is not recommended for further use.
Generators 2 and 3
The Computer Room power on the third floor is back-up by two 300 kW Generac natural gas generators. These
generators are wired in parallel and are connected via automatic transfer switches to a Computer Room power
distribution units and a Computer Room Power Panel that serves Computer Room AC units and related pumps. These
generator have a low amount of usage hours and are in good condition.
Generator 4
Generator 4 was installed within the last two years, replacing Generator 1’s duty as the “life safety “generator. It is a 600
kW Kohler diesel generator located in the Basement. This generator now supplies back-up power to Life Safety
lightning, smoke fans, stair pressurization fans, exhaust fans, elevators, rooftop closed circuit cooler system (separate
transfer switch since this is not part of the Life Safety system), fire pump and Garage exhaust fan.

Lighting
The major lighting component in the building consists of recessed 1-foot by 4-foot recessed fluorescent luminaires with
parabolic louvers with return air slots. They vary between stacked lamps and side-by-side lamps. These luminaires were
installed when the building was originally built and were fitted with T12 lamps, but have since been retro-fitted with T8
lamps and ballasts. On some floors and in some rooms, these luminaires have been replaced with recessed fluorescent
direct/indirect luminaires by the tenant currently occupying those locations.
Corridors have recessed “can” downlights that are either compact fluorescent “PL” style lamps or have been retro-fitted
with self-ballasted compact fluorescent lamps.
Various locations have decorative pendant luminaires that were originally lamps with high pressure sodium, but have
since been retro-fitted with compact fluorescent lamps.
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Light level readings were taken at several places throughout the building. These are only a small sampling of the spaces
within the building. Since there is quite a range of light levels for common use rooms, some areas do have inadequate
light levels and some have excess light levels. Refer to the following chart:
Location
Open Office
Private Office
Corridors
Conference Rooms
Reception Desk

Current Light Level Range
160 to 660 lux
350 to 600 lux
15 to 100 lux
450 to 660 lux
20 to 40 lux

IES Recommended Light Level Range*
300 to 500 lux
300 to 500 lux
50 to 100 lux
300 lux
400 lux

*Based on age group between 25 and 65 years

Lighting Controls
Lighting is generally controlled with an occupancy sensor or in rooms such as Electric Rooms, manual switches. A
master lighting control system was installed on each floor was installed in 2000 which provides a “sweep off” to
rooms that do not have manual switches, with the intent to turn light off after normal business hours.

Egress Lighting System
Based on the report prepared by Solarc Architecture and Engineering, Inc., dated January 9, 2012, it appears there are
areas that have inadequate emergency lighting within the egress paths. Some of this may likely be due to localized
remodeling over the years where the egress path has changed but the egress lighting had been updated or modified to
reflect the new egress path.

Basement
•
•
•
•
•

No egress path is defined in the existing conditions drawing.
Stairwell luminaires are not defined as egress lights.
Egress lighting, based on an assumed egress path, in some areas of the Parking Garage has adequate egress
lighting where other areas do not.
There are some egress lights located in areas where there is no assumed egress path.
Some areas that contain egress lights are over lit in terms of egress lighting and could have some of the egress
lights changed to “normal” power.

First Floor
•
•
•
•
•
•

No egress path is defined in the existing conditions drawing.
Stairwell luminaires are not defined as egress lights.
There are exit doors that empty into the Loggia; however, none of the Loggia luminaires appear to be egress
lights.
There are some egress lights located in areas where there is no assumed egress path.
Some locations, where an egress path is obvious, such as the Elevator Lobbies, do not contain egress lights.
Some areas that contain egress lights are over lit in terms of egress lighting and could have some the egress
lights changed to “normal” power.

Second Floor
•
•
•
•

No egress path is defined in the existing conditions drawing.
Stairwell luminaires are not defined as egress lights.
There are some egress lights located in areas where there is no assumed egress path.
Some locations, where an egress path is obvious, such as the Visual Arts Gallery, do not contain egress lights.
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•

Some areas that contain egress lights are over lit in terms of egress lighting and could have some the egress
lights changed to “normal” power.

Third through Fifteenth Floors
•
•
•
•

•

No egress path is defined in the existing conditions drawing.
Stairwell luminaires are not defined as egress lights.
There are some egress lights located in areas where there is no assumed egress path.
Some locations, where an egress path is obvious, such as some elevator lobbies, some corridors, and some open
areas that have two or more entrances/exits to the space where an egress path would apply, do not contain, or
have inadequate egress lights.
A few areas that contain egress lights are over lit in terms of egress lighting and could have some the egress
lights changed to “normal” power.

Egress Signage
The Solarc Architecture and Engineering, Inc. report does not address egress signage. As part of an adequate egress
lighting system, lighted exit signs indicating the path of egress is required. During the review/walk-thru of the building,
it was noted that there were many exit signs throughout the building. Since some of the egress paths are missing egress
lights per the Solarc Architecture and Engineering, Inc. report, it is likely in some areas the current egress path signage is
also inadequate.

Fire Alarm
General
The fire alarm system in the Portland Building was assessed to determine the general condition of the system and its
compliance with code. Existing drawings, site observations, the State of Oregon adopted building codes, NFPA 72 and
the previous accessibility assessment for compliance with the American Disabilities Act (ADA) were used as the basis
for the assessment.

Codes and Standards
The relevant codes and standards used for the review are:
• OESC (Oregon Electrical Specialty Code), 2011 Edition
• OFC (Oregon Fire Code), 2014 Edition
• OSSC (Oregon Structural Specialty Code), 2014 Edition
• NFPA 72 – National Fire Alarm and Signaling Code, 2013 Edition.

Documentation
The fire alarm system panel was replaced in approximately 2000 based on discussion with staff. In review of the as-built
drawings, an upgrade consisting of the modernization of many of the smoke and heat detectors to addressable devices,
addition of notification appliances and power supplies, as well as selected relocation and demolition of devices occurred
in 2009.
Review of test documentation indicated the fire alarm system had been partially tested in both the months of January and
April of 2014, indicative of an ongoing testing and maintenance program. The system had a trouble condition noted on
the January test report; however, this appears to have been corrected as it was not noted in the subsequent report and no
trouble condition was observed during the site visit.
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General Fire Alarm System Configuration
The system main fire control panel is a model 4100U, addressable panel manufactured by Simplex. The main panel
operates the firefighter phone system, has a paging microphone for live voice transmission and a variety of control
switches for operations such as smoke purge/pressurization of the floors.
Power supplies are located throughout the building and connected to the main panel. Many of these power supplies were
installed during the 2009 upgrade.
The fire alarm system interfaces with other building systems including HVAC systems, smoke management systems,
elevator systems, and security (door locking) systems.
Additional control functions are located in the fire command center including elevator controls, HVAC shutdown
controls, and generator controls. The firefighters smoke control panel is older and appears to have been installed when
the building was constructed.

Fire Alarm Initiating Devices
The fire alarm system monitors the status of the fire protection wet and dry pipe systems with the exception of the
incoming fire protection backflow preventer valves. The valves are locked but are not electrically supervised
(monitored) in the open position.
Smoke detectors are located in most common areas and in areas where required by code including the elevator machine
rooms, elevator lobbies and for fire/smoke damper control. A mix of photoelectric and ionization type smoke detectors
are used. Some of the observed detectors did not appear to be part of the 2000 or 2009 upgrades. Smoke and heat
detection installed in the elevator penthouse are used to initiate elevator recall and elevator power shunt trip functions,
respectively. Connections to the elevator controllers appear to be in compliance with current code.
Manual fire alarm boxes are located at the entrance to the stairwells.

Emergency Voice Alarm Communication Systems (EVACS)
Fire alarm notification occurs via an Emergency Voice Alarm Communication System (EVACS), which is integral to the
fire alarm system. The EVACS uses speakers for audible notification. In addition to the EVACS for audible
notification, the fire alarm uses strobes for visual notification.
Visual notification appliances appeared to be provided throughout the building in most common use and public spaces as
required by code. Based on the accessibility report, multiple strobes are not located with the height limits requirements
of ADA or NFPA 72.
Audible notification is installed throughout the building; however, audible notification may not be adequate to achieve
audibility (loudness) in some of locations, including some private offices, restrooms, and conference rooms depending
on the wattage tap and location of the nearest speakers.

Firefighter Communication Systems
Firefighter phone jacks, for use as the firefighter communication system, were observed in the elevator lobbies and
stairwell for use by firefighters. The firefighter communication system is integral to the fire alarm system. A main
firefighter phone in the main fire alarm control panel allows communication with the firefighter phone system
throughout the building.
Based on discussion with maintenance staff, no system for enhancing emergency responder radio coverage is installed.
Emergency radio responder coverage is required in new buildings and retroactively in existing buildings when firefighter
phone systems cannot be repaired or is replaced.

Data Center Preaction Sprinkler Control System
A preaction fire sprinkler system located in the data center utilizes an FCI model 7200 control panel with associated
detection and controls. This panel operates the preaction system control valve when an alarm is registered.
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Conclusions
The fire alarm system and fire fighter phone system appeared to be well maintained and in good condition. Detection
exceeds current code requirements and the system appears to be in general good operating condition; however, items
which should be considered for long term use and maintenance are noted below.
• Visual notification is generally provided throughout the facility in common use and public spaces. Audibility of the
fire alarm system may be inadequate in some limited areas. These areas potentially include offices, restrooms, and
conference rooms. Most of the notification is relatively new and can be expected to have a service life of another 15
to 20 years.
• Some detectors which do not appear to be part of any recent upgrades still remain installed in the building. These
detectors appear to have reached their expected service life of approximately 20 years.
• The firefighters smoke control panel appears to be the original panel and is reaching the end of its expected life.
• The main fire panel is in good condition but is approximately 15 years old and approaching the end of its expected
service life of 20 to 25 years.
• Although firefighter phones are installed, Emergency Radio Responder Coverage System is not installed in the
building. Compliance with the emergency radio responder coverage system code is retroactive when a wired system
is no longer capable of being repaired.
• The preaction sprinkler system control panel, devices and appliances are reaching the end of their expected service
life. The panel is obsolete.
• Although locked in the open position, the valves on the fire sprinkler backflow prevent were not monitored by the
fire alarm system.

Technology
General Systems Overview
The state of the cabling and infrastructure is at the end of its useful life. The systems are separated into a wall mounted
voice field and rack mounted data patch panels.

Pathways
The building currently has incoming conduit into the garage level that is EMT while running in the garage. This conduit
goes from the entrance location to the centrally located telecom room (Telephone Room 8). From there a few conduits
provide the building riser pathway from the Main Point of Entry (MPOE – Telephone Room 8) up to the telecom rooms
on the floors above. Starting at floor 2 the riser conduit is sleeves between stacked telecom rooms.

MPOE, MDF, Telecom Rooms and Data Center
The MPOE (Telephone Room 8) in the garage is split into two rooms with a plywood demising wall that does not extend
to the ceiling. Some of the incoming services are terminated on the wall in one portion of the room, while the rest are
terminated in the other portion. The lesser used half is also being used to store miscellaneous items and equipment. The
service provider cabling enters the building and extends to the MPOE location. The City of Portland fiber loop also
extends into the MPOE through the garage. The security equipment is also wall mounted in this room.
There is one telecom room on Level 2 that houses a portion of the video surveillance system equipment and the access
control equipment (wall mounted) in addition to the horizontal cabling for the floor. This room also has a large multipair
copper termination wall field that we were told is either abandoned or only partially used.
The rest of the telecom rooms on the floors above are stacked starting at Level 3. The rooms on the east side of the
building are only being used as pathways for backbone cabling. The rooms on the west side of the building are where all
of the horizontal cabling terminates and where the network switch gear is located. Only one telecom room was visited
and the rest were indicated as being substantially similar in layout and use. The west telecom room was very hot and had
no apparent HVAC equipment.
There is a server room (data center) on floor three with a raised floor and dedicated cooling. A separate room also on the
raised floor serves as the main distribution frame (MDF) for the rest of the building data and phone services.
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Backbone and Horizontal Cabling
The backbone cabling extends from the MPOE in the basement up to the Server room on the 3rd floor with 144-strand
Multimode Fiber and 48-Strand Single Mode fiber. From the 3rd floor server room, 12-strand Multimode and 4-strand
Single Mode extends to each of the telecom rooms on the floors above.
The horizontal cabling extends from the telecom rooms out to the floor workstation locations and consists of a mixture of
cabling category types. The data terminates on rack mounted patch panels and the voice cabling terminates on wall
mounted 110 blocks.

Security Systems
The current access control and intrusion detection system is the same system used in multiple City of Portland buildings
and agencies. Unfortunately, the system is proprietary and there is only one vendor in the Oregon/Washington area that
maintains and installs this equipment (they are located in Spokane, Washington). They currently are comprised of older
and newer components, both of which are supported by the manufacturer.
There is also an extensive CCTV system that consists of different types of cameras including analog cameras and IP
cameras. The headend equipment for these systems is primarily on level 3 and in another room that had no signage –
this room ID will be added for the final assessment.
-end-
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Mechanical
General Notes
The following recommendations consider the reuse of the Portland Building with the assumption that a major remodel is
to occur throughout the building. These recommendations correspond to Option B in the “Portland Building Assessment
Phase One Treatment Recommendations Matrix.” The recommendations are broken down into major system
components, but they cannot necessarily be independently implemented. Generally, it is recommended that the entire
base building mechanical systems be demolished and replaced. The replacement mechanical system would be designed
to be compliant with State of Oregon adopted building and energy codes and with the goal of being certified LEED®
Gold. The following recommendations identify the major components of the mechanical system.

Cooling Plant
Cooling Towers
The existing cooling towers are forced-draft, closed-circuit fluid coolers – a tower type on the lower end of the efficiency
spectrum. The primary reason such a tower was selected is that four of the six towers are located indoors on Level 2,
where the additional restriction of louvers and ductwork require tower fans with larger motors.
Although the existing cooling towers are relatively new and appear to be in excellent condition, it is recommended that
the four 150 nominal-ton and two 100 nominal-ton closed-circuit units be demolished and replaced with three variable
speed, induced draft, counter-flow, 270 nominal ton, open cooling towers. The cooling towers must be located on the
roof. The recommended tower type is more energy efficient and locating them on the roof will free up leasable space on
Level 2. Attempting to reuse the existing towers after the remodel would create additional costs of moving and storing
them, avoiding damage, and an end product with no warranty.
Additional equipment associated with this recommendation includes:
• Two fully redundant, plate and frame heat exchangers to isolate the open cooling tower loop from the closed
condenser water loop (redundancy required because of the data center loads). Heat exchangers to be sized for data
center, telecom, and heat pump cooling loads.
• Two fully redundant, lead/lag, cooling tower pumps (open side).
• Two fully redundant, lead/lag, condenser water loops pumps (closed side).
• Cooling tower water chemical treatment system.
•

The recommended location for this additional equipment is in the rooftop penthouse.

Chillers
The existing chillers are original to the building due for replacement. Per communication with the servicing technician,
the chillers are due for a complete rebuild, and the chiller control panels are antiquated and must be replaced in the near
future. The efficiency of the existing chillers is substantially lower than modern chillers, making them not worth the cost
to update controls/ continue maintenance.
It is recommended that the existing centrifugal chillers be demolished and replaced with two high-efficiency, variable
speed, 320 nominal-ton, water-cooled, centrifugal chillers.
The current chillers are located on Level 2. Relocating the chillers to the rooftop penthouse would be ideal: it would
reduce the size of the chilled water piping riser, reduce the size of the condenser water piping riser, and reduce the
required pumping power for both chilled water and condenser water. It would also free up leasable space on Level 2.
Unfortunately, there may not be room in the rooftop penthouse for the chillers, in which case the chillers would have to
be replaced in their current location or in a new mechanical room below the rooftop penthouse. More analysis will be
required.
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Heating Plant
Boiler
Building heat is provided by two sources at the Portland Building. A 450 kW Brasch electric boiler, located on Level 3,
is connected to the condenser water system and maintains the condenser water loop at 70 degrees F during the heating
season. This heat is used to preheat incoming outside air at the three main air handling units via heating coils at each
unit, as well as to provide heat at water source heat pumps throughout the lower floors of the building.
The second source of heat is at the occupant zone level. Heat is provided via electric heating coils located in fan
terminal units along the perimeter zones of the building.
Heating with electricity is expensive compared to natural gas. It is recommended that the existing boiler be demolished
and replaced with two 6,000 MBH (1760 kW) high-efficiency, condensing, modulating, natural gas boilers. A boiler
plant of this size would be the sole source of heat for the building.
This recommendation also requires the addition of:
• Two fully redundant, lead/lag heating water pumps,
• Plate and frame heat exchanger sized maintain condenser water loop temperature for heat pump operation and to
preheat outside air with condenser water,
• Complete heating water piping system to distribute heating water to zones around the building.
The recommended location for this equipment is in the rooftop penthouse.

Water Distribution and Piping Systems
Pumps
Currently, on Level 2, there are two main chilled water pumps and two main condenser water pumps that are dedicated
to the chillers. In the rooftop penthouse, there are two condenser water pumps that serve ground floor heat pumps, data
center chiller chillers, and air conditioning units. When the cooling towers and air handlers are relocated to the roof from
Level 2, none of the existing pumps will be sized adequately for the system. Larger pumps will be required to serve the
system once the equipment is moved farther apart. It is recommended that the existing pumps be demolished and
replaced as follows:
• Chilled Water Pumps: Provide two base-mounted, horizontal split-case, variable speed, lead/lag, primary-only
pumps.
• Condenser Water Pumps: Provide two base-mounted, horizontal split-case, variable speed, lead/lag pumps. Size
each pump for 100 percent of flow.
• Cooling Tower Pumps: Provide two base-mounted, end suction, constant speed, lead/lag pumps.
• Heating Water Pumps: Provide two base-mounted, horizontal split-case, variable speed, lead/lag pumps.
The recommended location for the chilled water pumps is with the chillers. The remainder of the pumps should be
located in the rooftop penthouse.

Piping
Upon relocation of cooling towers to roof, all condensing water piping will need to be demolished and re-routed to the
roof. The riser will need to be sized for full system flow in order to connect the chillers on Level 2 and the cooling
towers on the roof.
Upon relocating the air handling units to the roof, all chilled water piping will need to be demolished and re-routed to the
roof to serve the air handing unit cooling coils. Chilled water pipe needs to be insulated.
New insulated, hydronic heating water piping will need to be added throughout the building to connect the penthouse
boiler plant to the zone level heating coils.
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Air Distribution Systems
Air Handling Units
The three main air handling units are built-up, VAV air handling systems, located on Level 2. In addition to being old
and in need of repairs, they are occupying a large footprint inside the building. It is recommended that the existing air
handlers be demolished.
Air handler AHU-03 only serves lower floors. This unit is to remain on Level 2 and be replaced with a custom, VAV air
handling unit equipped with direct-drive, variable frequency drive (VFD), fan-arrays for both supply and return. This air
handler will continue to utilize the shafts and outdoor air/ relief louvers at Level 2 that it does currently.
Air handlers AHU-01 and AHU-02 will be consolidated to a single, 100 percent outside-air handling unit and be located
on the roof. This unit will be a custom, heat-recovery, VAV air handling unit equipped with a total enthalpy wheel and
direct-drive, VFD, fan-arrays for both supply and relief air. The use of a chilled beam system allows the total air flow
capacity of the air handler to be much smaller than the original air handler system. The resulting air handler footprint
will also be much smaller.
All three units will have chilled water cooling coils. The air handlers equipped with heat recovery wheels, AHU-01 and
AHU-02, will have heating water heating coils, while AHU-03 will have condenser water heating coils. The use of
condenser water heating coils allows for waste from the data center heat to be reclaimed while preheating outside air.

Exhaust Fans
There are currently two central general-exhaust risers serving the building. The exhaust fans are located in the rooftop
penthouse. Many areas within the building are either under-exhausted or not exhausted at all. Primarily, these areas
include break/ lunch-areas and locker rooms. The current fans are not large enough to handle expanding the system to
correct problem areas. It is recommended that the existing fans be demolished and replaced with new direct drive fans,
where applicable, and provide VFD for balancing. The exhaust risers may be reused, but additional duct velocity
analysis is required. It is recommended that the ducts be resealed.

Ductwork
For the purposes of estimating this project, we have recommended that all the ductwork be removed and replaced.
However, it may be possible once the construction project is underway that the duct risers associated with AHU-03 may
be reused. In the event they are reused, it is recommended that the ductwork seals and insulation be replaced.
Horizontal distribution ductwork should be replaced, regardless, to allow for reconfiguration of terminal units zones.
The ductwork associated with AHU-01 and AHU-02 is recommended to be demolished but, again, portions of the risers
may be salvageable if resealed and reinsulated. All horizontal ductwork should be replaced, regardless, to allow for
reconfiguration of terminal unit zones.

Zone Control (Terminal Units and Diffusers)
Currently, interior spaces are conditioned by cooling-only, variable air volume (VAV) terminal units. Exterior spaces
are both heated and cooled by fan-powered, VAV terminal units with electric resistance reheat.
For air handling unit AHU-03, it is recommended that existing terminal units be demolished and new direct digital
controlled (DDC) terminal units and fan terminal units be provided. Due to the low heat load associated with modern
computers and lighting, all terminal units should be equipped with hydronic reheat coils, not just the perimeter zones.
The diffusers and grilles should be demolished and replaced.
For AHU-01 and AHU-02, it is recommended that the VAV terminal unit approach be replaced with an active chilled
beam and baseboard radiant heating system. The primary air will be 100 percent outdoor air, ducted from the main riser
and regulated at the zone level by a terminal unit. The terminal units will be controlled by both CO2 sensors and
temperature sensors.
This approach reduces the total installed fan horsepower, allows for AHU-01 and AHU-02 to be moved out of Level 2,
and reduces the energy use of the building. This system also allows for the possibility of serving the building from one
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central riser shaft, rather than two (as the current system requires). The total airflow associated with this approach is
greatly reduced.

Air Conditioning Units and Water Source Heat Pumps
Telecom is recommending that the Main Distribution Frame (MDF) room, currently sharing space with the Data Center
on Level 3, be relocated to a dedicated space of its own. This room will require redundant, water cooled air conditioning
fan coil units.
On Levels 2 and above, Telecom is recommending the telecom rooms be centralized into one room per floor. The
existing water cooled air conditioning units in the existing rooms should be demolished and new water cooled air
conditioning fan coil units should be provided in the centralized telecom rooms.
The water source heat pumps serving the first floor are in good condition. These units should be removed during
construction to protect them from damage and may be reinstalled when the HVAC systems are installed.

Controls
Currently, the central plant systems are controlled by an Alerton DDC system. These systems include all supply, return
and exhaust fans, pumps, boiler, fluid coolers, air conditioners, lighting, door alarms, fire alarm zone monitoring, night
flush, floor-level isolation dampers, and smoke control.
At the zone level, the building is controlled by an Automated Logic DDC system. This system controls all VAV
terminal units, monitors floor-level isolation dampers, and runs sequences for zone setpoint control, damper cooling
control, staged electric heating control, and floor isolation damper monitoring.
The DDC controls systems are completely separate have limited communication capability between each other.
It is recommended that the existing controls systems be demolished and replaced with a single, integrated DDC system.
In addition to present control capabilities, the new control system should be compliant with all energy code required
sequences and be capable of providing individual electrical and British thermal unit (BTU) sub-metering for each tenant
space and web-based access.

Data Center
The Data Center systems HVAC are all functioning well and there are not recommendations for upgrading or replacing
them. In light of that, the equipment should be removed from the building to protect it during construction and
reinstalled when the rest of the MEP systems are being installed.

Option C Recommendations
District Central Heating and Cooling Plant
The City of Portland has expressed interest in creating a district central heating and cooling plant capable of serving the
Portland Building, Portland City Hall, and Multnomah County Courthouse. Based on rough estimates, adding capacity
for these buildings would increase the Portland Building cooling tower, chiller, boiler, and pump capacities by
approximately 30 percent. For the cooling plant, this would result in larger equipment, but should not significantly affect
space requirements. Increasing the heating plant would likely require an additional boiler, which will increase difficulty
of fitting equipment in the rooftop penthouse.
The benefits of district heating and cooling plants primarily stem from consolidating large equipment to one location.
This approach is more energy efficient than smaller, individual plants, reduces capital cost compared to investing in
multiple separate systems, and reduces the overall real estate dedicated to mechanical equipment.
The feasibility of this concept will require a more detailed analysis determine compatibility of systems in the courthouse
and city hall buildings. The central plant concept is also dependent on establishing piping connections between the two
buildings.
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Ground Source Heat Pump
The City of Portland has expressed interest in an open loop ground source heat pump. This approach uses water from an
underground aquifer as a heat source and sink. Ground water is pumped from extraction wells, heat is either absorbed
from or transferred to the building condenser water system, and the ground water is re-injected into the aquifer. This
concept could be scaled to serve the Portland Building only or serve a district central heating and cooling plant.
The benefits of a ground source heat pump system include elimination of rooftop equipment – cooling towers, reduced
domestic water usage – no makeup water for cooling towers, and reduced energy usage – no cooling tower fans.
To determine the applicability of this approach, a hydrology study will have to be performed on the site to verify there is
access to a reliable source of ground water large enough to handle the plant capacity needs.
There are risks associated with this approach. The cost of drilling wells can be high, and are unknown at the outset.
Water tables and well output can change over time and cause future problems. Water high in minerals can cause
clogging and fouling over time.
The feasibility of this concept requires a more detailed analysis.
Complete Building Controls System
The City of Portland has expressed interest in a complete building control system capable of controlling HVAC, lighting,
security, fire alarm, and metering systems. At this time, it has been found that the complete building control product
offerings struggle to perform to the expectations of standalone systems. As time progresses, and by the time a new
control system is implemented in the Portland Building, this technology may be a more appropriate choice.

Plumbing
General Notes
The following recommendations consider the reuse of the Portland Building with the assumption that a major remodel is
to occur throughout the building. Although the recommendations are broken down into major system components, they
cannot necessarily be independently implemented. Generally, it is recommended that the entire base building plumbing
systems be demolished and replaced. The replacement plumbing systems are to be designed to be compliant with the
State of Oregon adopted plumbing and energy codes and with the goal of being certified LEED® Gold. The following
recommendations identify the major components of the plumbing system.

Domestic Hot and Cold Water System
Cold Water System
Utilize existing domestic water service and meter if the remodel does not exceed their reprogramming. Provide new
Schedule 10 roll groove pipe and fittings for new mains 2-inches and larger. Smaller branches within walls can be PEX
A pipe with engineered plastic fittings. Provide branches serving retail tenant spaces with submeters connected to the
Building Automation System (BAS).
Provide hose bibs at the parking level. If rainwater harvesting is implemented, replace existing domestic water backflow
assembly with a new reduced pressure zone backflow assembly.
Provide 2-inch branch with submeter to serve site irrigation system, if the City wants to keep it functioning. Connect
submeter to building BAS system.

Hot Water System
Provide a system of utilizing a frame and plate heat exchange fed from the HVAC heating boiler (130 degrees F) and
distribute hot water throughout the building core restrooms/showers with a loop system pressurized by a recirculating
pump. Retail tenants to provide their own hot water via electric water heaters.
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Storm Drain System
Due to the remodeling and storm drain layout of the building, if floor plates retain the existing layout it would be cost
effective if existing risers can be left in placing and coordinated with new remodel and floor plates programming.
Utilize existing 12-inch storm drain connection. Provide primary storm drain system with new cast iron no-hub drainage
stacks and branch piping. Utilize solvent weld ABS pipe and fittings for the storm drain overflow system. Connect
storm drain overflow system to primary system and utilize flow sensors in overflow system and connect flow sensors to
building BAS system to alarm if flow is detected.

Waste and Vent Systems
Utilize existing sanitary sewer connections. Provide new cast iron no-hub drainage stacks and branch piping. Utilize
solvent weld ABS pipe and fittings for the sanitary vent stacks and branch piping.
For retail tenants, provide grease interceptors in compliance with the City of Portland FOG program. Each retail tenant
that produces grease waste should have their own.

Domestic Cold Water Booster System
In 2010 the booster pump system was replaced and is in excellent condition. Consideration should be given to reuse the
existing booster pump system provided the pump system remains at the same level.

Rainwater Capture and Reuse
Provide poured in place reinforced concrete tank at basement parking level for storage of rainwater to be utilized to flush
toilets throughout the building. New equipment would consist of bag type filters, a duplex booster system, and separate
distribution piping system to serve water closets and urinals.

Plumbing Fixtures
Due to the demolition and future remodeling of the building floor plates the plumbing fixtures should be demolished
although the existing emergency eyewash stations may remain. The eye wash stations should be hard-piped to install
them in place permanently.
Provide low flow fixtures for maximum water use reduction:
Wall Hung Water Closets
Provide dual flush wall hung flush meter 1.1/1.6 gpf.
Urinals
Provide waterless, cartridge type urinals. While this type of urinal can be problematic, regularly scheduled maintenance
can prevent problems from occurring and allow the building to realize water savings.
Lavatories
Provide lavatories equipped with sensor type infrared actuated faucets with 0.5 gpm aerators, to conserve water during
each use.
Showers Valves
Provide pressure balanced valves with integral check and 1.5gpm flow shower heads.

Natural Gas System
Provide connection to existing natural gas system and extend piping up to new mechanical room at roof penthouse and
connect to new natural gas fired boilers. Provide new natural gas meter set if existing meter is not large enough to serve
new gas load.
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Diesel Fuel System for Emergency Generator
We understand that the present system will be upgraded during the spring of 2015 with the below grade fuel tank being
demolished and replaced with an above grade tank. However, there may be small additional modifications to the system
if Generator 1 is replaced and moved from under Portlandia to adjacent to Generator 4.

Fire Sprinkler Standpipes
Presently there are no indirect waste receivers to collect waste from testing the standpipes. The waste from testing is
piped outside to drain to city storm drain system. At their bases provide 6-inch indirect waste receivers to serve the fire
sprinkler stand pipes.

Fire Protection
General System Description
The Portland Building is protected throughout by a combined class 1 automatic standpipe and fire sprinkler system. The
sprinkler and standpipe system were originally installed in 1981 at the time that the building was constructed. The
sprinkler system is served by an underground fire main that is connected to the municipal water main on SW 4th
Avenue. At the location where the fire service main enters the building a double detector check valve assembly has been
installed to provide cross connection protection from the fire sprinkler system. Downstream of the double detector check
valve assembly, the service then travels across the parking level to the fire pump room where the municipal water supply
is pressurized by two 500 gpm rated fire pumps. The fire pumps combine to provide a total system capacity of 1000
gpm. The piping crossing the parking level is equipped with heat tracing to protect it from freezing during cold snaps.
In addition to the wet system that protects the majority of the building, the basement is protected by a dry pipe sprinkler
system, and the data center on the 3rd floor is protected by a preaction system.

Fire Pump
The fire pumps appear to be in good working order. Fire pumps are examined based on the performance of the fire
pump during testing. If the fire pump is performing with 5 percent of the original pump performance curve, then the
pump is considered to be in good working order. The pump appears to be test on a regular basis and has been well
maintained.

Fire Protection Backflow Preventer
The fire sprinkler backflow preventer appears to have been installed within the last 5 years. This device could last for
another 30 years if well maintained.

Heat Tracing for Parking Level Fire Mains
The insulation and heat tracing equipment appears to be in good working order. Heat tracing wiring and insulation has a
relatively short life span and will likely need to be replaced with new in the next 15 to 20 years. Replacement of the heat
tracing system would include the insulation jackets around the pipe; the heat trace wire, the power supplies, and the heat
trace controllers.

Fire Sprinkler Piping
The fire sprinkler piping appeared to be in good condition. A corrosion monitoring system has been installed which will
monitor the level of corrosion and treat for corrosion in the piping system. This piping may need to be revised, re-routed
or added in areas of the building that are being remodeled.

Fire Sprinkler Heads
Wet System
The existing sprinkler heads have been in service for 33 years. NFPA 25, Standard for the Inspection, Testing, and
Maintenance of Water-Based Fire Protection Systems, requires that fast-response type sprinkler that have been in service
for 20 years shall be replace or representative samples shall be tested and then retested at 10 year intervals. The
currently installed sprinkler heads would be subject to this requirement.
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Where portions of the building are substantially remodeled, the existing sprinkler heads should be replaced with new
sprinkler heads. During the remodel, the ceilings tiles will likely be replaced which will require the sprinkler heads to be
replaced as well. Rather than relocate the older sprinkler heads, which could easily be damaged during construction, the
existing sprinkler heads should be replaced with new sprinkler heads.
Dry System (Located in the Basement)
The dry pipe valve located in the basement is 33 years old, but has a new air compressor that has recently been installed.
The dry valve should be replaced due to the seals becoming old and brittle. Also, the old air compressor that has been
removed appears to still be partially connected to the system. This older air compressor should be completely removed
from the riser room.

Standpipe System
The standpipe system appears to be in good condition but lacks sufficient seismic bracing. Also, the hose valves
protrude into the required ADA exiting clearance at the stair landing. At the present time, it is not required to modify the
stair enclosure to provide these clearances.

Data Center Pre-action System
The data center pre-action system is of recent installation and appears to be in good working order.
A clean agent system should be added to the room to protect the data center with an agent that is safer for electronics.
The clean agent system would operate first to extinguish the fire, leaving the pre-action system as an emergency backup
system that would activate only in the event of failure to the clean agent system.

Option C Recommendations
Standpipe System
If the stair enclosure is modified, the standpipe and hose valve should be relocated to meet ADA exiting distance
requirements.

Electrical
General Overview
The following recommendations consider the reuse of the Portland Building with the assumption that a major remodel is
to occur throughout the building. Generally, it is recommended due to age of equipment, that the entire electrical power
systems be demolished and replaced with the exception of a few items that will be noted in the following narrative of
various electrical components. The replacement electrical systems would be designed to be compliant with the State of
Oregon adopted building and energy codes and with the goal of being certified LEED® Gold. The following
recommendations identify the major components of the electrical system.

Metering
In addition to the Utility metering that is recommended for replacement due to its end of life condition, metering is
recommended to inform the building managers and end-users where and how much energy is being consumed by
equipment as well as recording each individual user’s consumption pattern.
It is recommended that the main electrical service contain Utility meters as normal but power metering for the main
disconnect for each of the two services would include power consumption as well as quality information.
Although Photovoltaic (PV) is not likely to be incorporated into this building, if it were, power metering at each PV
connection point would also include power quality information.
Power metering at each 480-volt or 208-volt panel will include power consumption in kW and amperes for each
metering at each branch circuit will be via current sensors at each circuit breaker (including main breaker) wiIEC Class 1
accuracy. The metering will report volts, amps, power, and energy readings for all branch circuits and panels through
one RS 485 Modbus connection. Metering applies to 20 amp through 100 amp, 1, 2, and 3 pole breakers. Metering
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system will be complete with all accessories required to monitor all building branch circuits and main breakers, including
all hardware and software. In addition to metering of office level panels, additional similar meters will be used at
particular panels to monitor large mechanical loads, such as rooftop fans, elevator, chiller, cooling tower, etc.
Meters will all be networked via a local area network (LAN) system. All meters listed above will have sufficient onboard memory to have power metering information stored every 15-minutes for up to a week in the event the building
LAN fails for that duration.
Information for all above meters will be routed through a combined Modbus communications busway that runs the
vertical height of the building between all meters. This Modbus busway is in turn routed through an Ethernet Gateway
to the building server system, on which the software is configured for the following minimum criteria:
The software would include:
• Power quality information (real, reactive power, total harmonic distortion, waveform capture in event of transient)
for building facilities engineer review.
• On separate security protocol, software provides tabulated comparison of energy consumption floor-by-floor of the
building office levels.
• For any given tenant, an application icon glows green or flashes red, depending on whether their floor is above or
below the building floor-by-floor median for power consumption for occupied levels. Clicking this icon will pull up
a table indicating watts consumed by each level of the building.

Electrical Service and Distribution
Main Service Switchboards
The existing electrical services originate from one electrical PGE transformer vault located under the sidewalk on the
corner of SW 5th Avenue and SW Madison Avenue. One of the 480Y/277V transformers will be replaced with a
208Y/120V transformer.
The two main distribution switchboards on the Parking Garage Level (Basement) will be replaced with a new 480Y/277
Volt, 3 Phase, 4 Wire Switchgear and a 208Y/120 Volt, 3 Phase, 4Wire Switchgear. Switchgear will be utilized because
of its ability to control the circuit breakers with a Power Management Control System (PMCS). The PMCS, in
conjunction with the generators, will allow loads that are not currently backed-up by the generators, to receive generator
back-up based on generator available capacity, so that the majority of normal functions can continue during a utility
power outage.
Switchgear are much larger than Switchboards. Switchgear is freestanding and requires access to the rear portion.
Switchgear can be as much as 84-inches deep, as oppose to switchboards, which are generally 30 to 36” deep. The
design of Switchgear also allows the circuit breakers to slide out of the front of the Switchgear cabinet, much like a
drawer, which simplifies making adjustments or repairs. Below, Figure 1 shows a standard Switchboard, Figure 2 shows
switchgear.

Fig. 1: Switchboard with Standard Circuit Breakers

Fig. 2: Switchgear with Controllable Circuit Breakers
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The 480Y/277-volt, 3-phase, 4-wire service will be devoted to large mechanical loads and Lighting and Life Safety
loads, including the fire pumps, pump systems, elevators, smoke control fans and ventilation fans. Lighting panels will
be located on every other floor as the lighting loads, with the use of LED’s, will reduce the need for lighting panels on
every floor. Panels for mechanical equipment will be located only on floors that have power needs for mechanical
equipment
The 208Y/120-volt, 3-phase, 4-wire service will be devoted to plug loads throughout the building, as well as 120-volt
lighting (if there is any) and small mechanical loads (typically small fans, pumps, etc.). Panels will be located on each
floor.
Electrical services will be rated for a minimum of 65kAIC fault current and have current limiting main power circuit
breakers and current-limited insulated case branch circuit breakers with LSIG electronic trip settings to minimize arc
fault damage during a serious fault. Busing in the main services, panels, and bus risers will be copper to minimize
energy losses in the distribution system. Life safety panels will use type CC fusing at each branch circuit to maximize
selective coordination.
Each electrical service will have a bus-mounted surge protective device rated for 240kA maximum surge current. Each
120/208V panel will have a bus-mounted surge protective device rated for 80kA maximum surge current to protect
downstream electronic equipment. New bus duct risers will be placed in the stacked Electric Rooms at both 480/277
volts and 208/120 volts. Breaker disconnects with bus contactors will be used for the plug-in bus risers to allow for
adding to or removing loads from the back-up generators.

Main Electric Room
With the increase in size of the major electrical equipment, the Main Electric Room would need to become much larger
than it currently exists. Along with the Switchgear, generator Paralleling Gear would also be placed in the room.
Paralleling Gear, much like Switchgear is similar in construction. At this point, we estimate the Main Electric Room
needs to be 35-feet by 28-feet, whereas the existing Main Electric Room is 40-feet by 8-1/2-feet.

Motor Control Centers
Unlike the existing Mechanical systems in the buildings, the new mechanical equipment will be supplied with variable
frequency controllers, which eliminate the need for Motor Control Centers.

Elevator Switchboard
Elevators will be served from a Bussmann PMP Switchboard for improved selective coordination and integral safeguards
per the Oregon Elevator Code. The Elevator Switchboard will be located where is will comply with NEC required
working clearances.

Fig 3: Elevator Power Module Panel (PMP)
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Transformers
With the change of one of the Main Switchboards to 208/120 volt Switchgear, the need for transformers internal to the
building is significantly reduced, which reduces cooling requirements, eliminates transformer energy losses and saves
space. Where transformers are needed, they will be premium high-efficiency type, which have 25 to 30 percent less
energy loss than high-efficiency transformers. An example is Eaton V series, a 45 kVA high efficiency transformer is
97.7 percent efficient, whereas a premium high efficiency transformer is 98.4 percent efficient. At 35 percent loading,
there is a 30.5 percent improvement on energy losses.

Panelboards
There are both 480/277 volt and 208/120 volt panelboards throughout the building. From the Switchboards mentioned
earlier, power is distributed from them to Panelboards, which breakdown power loads into smaller segments such as light
fixtures, plugs/outlets, motors, and such receive their over-current protection on a more individual basis. Panelboards
will have hinged door-in-door construction to minimize labor time for accessing the interiors for making changes or
maintenance. Panelboards will be equipped with load metering for compliance with measurement and verification
requirements prescribed for LEED compliance as well and for the benefit of maintaining balanced loading. The
metering will also be used to determine each tenant’s power usage.

Back-up Power Systems
Generator 1
Generator 1 (existing 350 kW Marathon) would be replaced with a 600 KW generator to match Generator 4 and be
paralleled to utilize the maximum capacity of both generators. This generator will serve as a back-up for plug loads and
other office loads so that normal office activities can continue during a utility power outage. The generators will
communicate with the PMCS so that the PMCS will know how much unused capacity the generators have to offer while
they are running. The PMCS will in turn bring loads onto the generators as demand/capacity allows.

Generator 2 and 3
Generator 2 and 3 (each 300 kW Generac) likely have capacity for back-up power for other loads than the Data center.
This conclusion is based on the kW demand of the overall building loads from PGE compared to the capacity of the two
generators. Similar to the discussion about Generator 1, these two generators can be incorporated for back-up power to
loads other that jus the Data Center. The Data Center would be first priority during a utility power loss, but after the
Data Center is on generator power, the PMCS can bring on other office loads as capacity allows.
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Generator 4
Generator 4 (existing 600 kW Kohler Life Safety Systems dedicated generator), refer to discussion above for Generator 1
recommendation for utilizing unused capacity of this generator during normal utility power outages.

Data Center
All power supplies should be replaced with high performance type. This will not only reduce the power need, but will
reduce the cooling requirements.
Install a redundant power system (A+B) with redundant UPS’s and PDU’s since this Data Center is Mission Critical. In
the event utility power is lost and the existing UPS fails, the redundant UPS would be ready to provide back-up power in
the 10 to 15 seconds of downtime between utility power outage and generator start. The A+B power systems would be
distributed via a dual overhead horizontal busway system.

Option C Recommendations
Direct Current Micro-grid
There are two ways to contribute energy to a Direct Current (DC) micro-grid system: A self-generating power system
such as a photovoltaic system (PV) or AC power converted to DC by a high efficiency rectifier (See Figure 4). As
discussed farther into this report, PV does not appear to be feasible for the building. Because of the cost of an AC/DC
rectifier conversion system along with a 380 volt distribution system and conversion from 380V DC to 24V DC, if PV
were feasible, a relatively short payback period (likely less than five years) could be achieved, however, without the
ability for the building to produce its own energy, an AC/DC rectifier conversion system could take as much as 30 or
more years to payback.
A DC micro-grid is intended to operate plug loads, lighting, variable frequency drive (VFD’s) for the mechanical
systems and potentially major components of the Data Center. A DC micro-grid system would involve installation of a
380 volt DC bus which would distribute DC power to each floor. A High Power DC-DC Rectifier would convert 380V
DC to 24V DC for use at luminaires, VFD’s, and workstation and office plug loads. 24V DC wiring would be used
throughout the floors.
The Data Center DC power system would remain at 380V DC. Configured in a manner similar to Figure 5.
Lighting would utilize DC ballasts or LED drivers. Aesthetically, the disadvantage is a limited array of commercially
available DC luminaires.
DC receptacles would be manufactured to the Australian ELV Standards for 24VDC as required for the equipment
served. The receptacles would be a different color from the building standard and the cover plates would be the same
color as the building standard, but will be engraved to read “DC Power Only.”
Since not all equipment are available in DC, such as copy machines, floor cleaning equipment, standard 120V AC
receptacles would also be provided strategically throughout each floor
The benefits of this system are reduced energy losses due to conversion of power from AC to DC for those uses noted
above, increase reliability due to the elimination of several transformer components and flexibility for reconfiguring
workspaces.
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Figure 4: AC-DC Rectifier

Figure 5: 380V DC Data Center Power Distribution

MESH-BN
The Data Center should have a Mesh-BN (MBN) system or ground grid (see Figure 6), which is a bonding network in
which all associated equipment frames, racks, cabinets, and the DC power return conductor are bonded together and also
bonded at multiple points to the Common Bonding Network (the building ground system).
Figure 6: Data Center MESH-BN Ground Grid

Lighting
General Overview
The following recommendations consider the reuse of the Portland Building with the assumption that a major remodel is
to occur throughout the building. Generally, it is recommended due to age and inefficacy of the luminaires, that the
entire lighting systems throughout be demolished and replaced with the exception of a few items to be retrofit to
maintain historical value. The replacement lighting systems would be designed to be compliant with the State of Oregon
adopted building and energy codes and with the goal of being certified LEED® Gold. The following recommendations
identify the major components of the lighting system.
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Open Office Workstations and Enclosed Offices
Ceiling and/or pendant mounted luminaires with integral daylighting sensor and 0-to-10-volt addressable dimming
ballasts. Utilize ceiling mounted occupancy sensors with second contact for controlling receptacles as described below.
Lighting will be powered by a common circuit, while control will be via a Category 6 UTP cable that ties to a
management control unit that itself ties to a designated computer. Management control units are linked to the LAN to
enable personal lighting control on each user’s laptop computer.
At enclosed offices, power packs with the room ceiling-mounted occupancy sensor to control split-yoke receptacles with
faceplates engraved “Switched” on the top half and “Unswitched” on the bottom half. All receptacles in such spaces
would be split to give the end user choice on which loads must remain on at all times (laptop computer, etc.) and others
can be switched off when the person leaves (task light, etc.). Circuiting density is otherwise unaffected.

Core Area
Ceiling mounted luminaires with addressable ballasts/drivers and either integral or separate ceiling mounted occupancy
sensors as is appropriate.

Lobby
Since the Lobby is mostly centralized within the building, it has very little daylight contribution. Lighting will be
controlled with addressable ballasts/drivers and controlled via the Lighting Control System.

Auditorium
Ceiling mounted luminaires with 0-to-10-volt addressable dimmable ballast. Controls will be via the digital addressable
lighting control system with controls located near the main entry door as well as in the podium. Ceiling mounted
occupancy sensors will turn the lights off when the auditorium is not in use.

Stairwells
“Smart” occupancy sensors will be built-in to the Stairwell luminaires. The luminaires are bi-level and operate at normal
and standby egress light levels. For safety compliance, when the stair is unoccupied, the light level will drop to the
minimum NFPA light level. When the stairwell is occupied, the light level will raise to normal Corridor light level. The
built-in sensors are high frequency, extremely sensitive ultra-sonic type. The time delay back to standby mode after the
stairwell is vacated can be adjusted to 5, 10, 15, or 30 minutes.

Miscellaneous Areas
In other rooms where automatic lighting controls are allowed by code, ceiling or wall mount occupancy sensors will be
installed. Luminaires will be supplied with 0-to-10-volt addressable dimmable ballasts or drivers so that luminaires can
be trimmed to appropriate light levels. Daylighting sensors will be installed in daylight zones. Mechanical and electrical
spaces will be controlled by local wall switches only as required by the 2011 OESC. Other back of house areas will be
controlled by occupancy sensors where appropriate.

Basement/Parking Garage Lighting
The Parking Garage area will be fitted with occupancy sensors designed specifically for Parking Garages.

Exterior Lighting
Exterior lighting changes will be kept to a minimum in order to maintain the historic value, replacing fluorescent ballasts
with LED drivers where possible. Control will be via photo cell and the lighting control system.

Egress Lighting
New luminaires will be provided at egress paths to meet the egress lighting requirement and will be circuited to life
safety circuits backed-up by Generator 4. New lighted exit signs will be installed and located as necessary to direct
occupants to the exits, these will also be circuited to the life safety circuits.

Lighting Controls

14 / Interface Engineering

Building Narrative
Portland Building Assessment

Luminaires are described elsewhere in this narrative and this section covers lighting control only. The building design
depends almost completely on natural daylight, with electric lighting as necessary for nighttime use. Controls will be
provided by a digital/addressable system similar to a Lutron Quantum series. Switches, daylight sensors, and occupancy
sensors will be wireless. The lighting control system will also be integrated with the building’s access control system to
turn select luminaires ‘on’ upon entering the building after hours via the access control system, and ‘off’ when the alarm
system is set at the end of the day.
For egress lighting, UL924 relays will be installed so the lighting control system can control the egress lights when they
are off in the event of normal utility power loss.

Renewables
Photovoltaics
Photovoltaics are not feasible for this building. Any exterior protrusions for PV integrated window shading structures or
PV canopies that would be built over the existing and proposed rooftop mechanical equipment would impact the historic
exterior of the building. Building Integrated Photovoltaic panels (BIPV) built into the existing glazing, would only be
feasible for the upper floors (if they are enlarged), since many of the floors are shaded either by trees in the park of
neighboring buildings.

Option C Recommendations
Plug Load Controls - Workstations
Tenants in open office areas would use specialty plug-strips with a tie-in occupancy sensor to allow them to switch off
select loads automatically when they leave their workspace for an extended time. Such sensor controlled plugstrips are
made by Wattstopper (Isole IDP-3050 series) Metered Plug Strips
Due to the great expense of monitoring end-users on a circuit-by-circuit basis, a metered plug strip approach will be used
to give feedback to each tenant individual on their consumption on an as-needed basis (these are not tied to a
monitoring/tracking system, they are merely in place to make each user aware of how much energy they are using):
• Plug-strips with integral power metering for enclosed offices.
• Plug-in meters for workstations in open areas. An additional twenty plug-in meters will be supplied for the building
management for lending to tenants in the event of plug strip failure. “Kill A Watt PS-10-inch plug strips are made
by P3 International (refer to Figure 7).
Figure 4 Plugstrip with Built-in Power Meter
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Fire Alarm
General
The following recommendations consider the reuse of the Portland Building with the assumption that a major remodel is
to occur throughout the building. Although the recommendations are broken down into major system components, they
cannot necessarily be independently implemented. Of primary concern is that the various portions of the fire alarm
system must be compatible, so replacement of one portion of the system will likely necessitate replacement of the other
portion of the system. Because of this, in the event of a major remodel, it is recommended the fire alarm system be
replaced with a modern system. The fire alarm system would be designed to be compliant with the State of Oregon
adopted building codes, NFPA 72 and the American Disabilities Act (ADA). The following recommendations identify
the major components of the fire alarm system.

Fire Alarm Control Panel
Replacement of the fire panel is recommended due to the panel reaching the end of its expected operational life.
Replacement could be accomplished using a panel made by the same manufacturer, Simplex, or by selecting a new
manufacturer.
Due to its inherent compatibility with existing initiating devices, manufacturer by Simplex, the use of a new Simplex
panel could ease in transition during construction, if a phased approach were taken to modernizing the building. The
existing devices could remain in service and connected to the new panel for areas which are not undergoing remodeling.
Areas which have been remodeled would receive new detection devices that would be connected to the new panel when
the remodeling work for the area is completed.
Regardless of the manufacturer chosen, the new fire alarm system should be an addressable system that provides point
identification of all fire alarm initiating devices. Point identification allows responders and service personnel to identify
the exact location of the device registering an alarm or trouble condition. This is similar to the system currently
installed.
The fire panel should have an integral emergency voice alarm communication system and be listed for smoke control
applications similar to the current system.

Fire Alarm Initiating Devices
In conjunction with the replacement of the existing fire panel, new fire alarm initiating devices are recommended.
Although not all the devices are at the end of their operational life, they would still be required to be replaced because of
compatibility, unless a new Simplex panel is installed. If a new Simplex panel is installed, initiating devices which were
deemed worthy or keeping, could be reused; however, this presents problematic issues with warranties as well as the fact
that even the newer devices are approximately 25 percent through their anticipated operational life. Because of these
reasons, new devices are recommended and would include smoke detectors, manual pull stations, sprinkler monitoring
devices, and similar equipment.
With regard to the replacement of the smoke detectors, the existing smoke detection system coverage exceeds current
code requirements. This is likely resulting in higher maintenance and testing costs because of the additional detection. It
is recommended that smoke detection be provided only in areas which are considered critical areas such as child care,
paths of egress, and other areas where early detection may be considered beneficial by the owner.
Although also not required by code, it is recommended manual fire alarm boxes be installed at all the entrances, similar
to the current system.

Fire Alarm Strobes
It is recommended the strobes be replaced along with the fire panel and initiating devices. The strobes should be
installed to meet ADA and NFPA 72 installation criteria. This would correct the current ADA issues that had been
previously noted in the recent ADA assessment. Strobes would be required in common use and public areas. Similar to
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the detection, if some of the strobes where deemed worthy of keeping, they could be reused. However, it presents the
same issues with regard to warranty concerns, noted previously.

Emergency Voice Alarm Communication Systems (EVACS)
It is recommended the EVACS be replaced inclusive of the amplifiers and speakers. The new system would be integral
to the fire alarm system. These appliances could also be reused if in good condition but it is recommended they be
replaced along with the other devices and appliances for the same warranty related issues. Notification would be
provided to meet both the sound pressure levels and intelligibility criteria as required by code.

Firefighter Communication Systems
It is recommended the existing fire fighter system communication system be removed inclusive of the outlets located in
the elevator lobbies and stairwells as this is an archaic system. The removal would happen in conjunction with the fire
alarm system panel upgrade since the firefighter communication system is integral to the current fire alarm system
operation.
The existing phones would be replaced with a distributed antenna system (DAS) located throughout the building to
provide Emergency Responder Radio Coverage. The system would be monitored by the fire alarm for trouble conditions
but would be operationally independent of the fire alarm system.

Data Center Pre-action Sprinkler Control System
It is recommended the existing pre-action fire sprinkler control and detection system in the data center be replaced with a
new control and detection system due to its age. The replacement would include a new pre-action control panel, smoke
detection, components used to monitor the status of the fire sprinkler system and for operating the fire sprinkler control
valve.
In lieu of spot type smoke detectors as currently installed, it is recommended that an air sampling smoke detection
system be installed. Air sampling systems can provide much earlier warning of a fire event which should allow
intervention by the staff during the incipient stages of smoke production. If intervention does not occur or if the event is
not controlled, the air sampling detector will continue to monitor the smoke levels. If a sufficient smoke level is reached
to activate the alarm condition of the air sampling detector, the pre-action control system would open the fire sprinkler
valve similar to what is currently occurring with the existing system via the spot smoke detectors.

Smoke Control Panel
Due to the smoke control panel reaching the end of its expected operational life, it is recommended it be replaced with a
modern smoke control panel. The smoke control panel is integrally connected with the existing fire panel, so
replacement of the panel would also be the opportune time to replace the smoke control panel. The new smoke control
panel would be listed for smoke control purposes and would have graphics indicative of the smoke control system layout
along with the appropriate system display indicators, on/off/auto switches and other code required appurtenances. It
would also be interconnected with the new fire alarm system which would provide the control functions for the
mechanical components of the smoke control system, e.g., operate fans, open/close dampers, etc.

Fire Command Center
It is recommended the various fire system and related components and system interfaces currently located in the security
area of the lobby be relocated to a designated fire command center room. The components would include the fire system
control panel, smoke control panel, elevator annunciation system, generator annunciation system, door unlocking
controls, and similar features and components that are required by current code.
Relocation will improve the security of the equipment by removing from public access. Additionally, the fire command
center will provide fire responders a safe, secure location in which to monitor and control firefighting operations.

17 / Interface Engineering

Building Narrative
Portland Building Assessment

Option C Recommendations
Initiating Devices
Provide detection throughout the building in all areas. This exceeds code but does allow for earlier response to a fire
condition relative to operation by a fire sprinkler.
Emergency Voice Alarm Communication System
Install an EVACS which can also be utilized for in building mass notification to alert building occupants of additional
emergency conditions such as earthquakes, severe weather warnings, hostile threats, etc.
Firefighter Communication System
Expand and utilize the DAS to also provide cell phone coverage enhancement.

Technology
General Systems Overview
The technology systems in the building are composed of different types of systems that have evolved over time in a nonstructured manner. The general recommendation is to remove and replace older system components with newer current
versions that are still supported by their respective manufacturers.

Pathways
The pathways in the building are still current and should simply be maintained. However, major reconfiguration of the
building layout including consolidation of the telecom rooms on the office floors may result in the need to modify those
pathways to suit. There are some existing penetration locations in telecom rooms that need to have the firestopping either
installed or repaired to meet code requirements.

MPOE, MDF and Telecom Rooms
The Main Point of Entry (MPOE) (Telephone Room 8) in the garage should be turned into a dedicated space for
telecommunications cabling and infrastructure. This would require completing or replacing the wall between the current
MPOE and the storage room next door. Additionally, there should be a dedicated door into the MPOE. The incoming
cabling should be consolidated and terminated in a consistent manner for ease of maintenance.
The Main Distribution Frame (MDF) is located in a shared space with the Data Center on Level 3. The MDF should
have a dedicated space of its own with cooling and power that is not shared with other services. This new MDF should
be centralized and part of the stacked telecom rooms on the rest of the floors. Any unused equipment and cabling in this
space should be removed and disposed of.
The telecom room on Level 2 should be enlarged to fit all the required equipment with clearance and room for personnel.
The Security equipment should be moved into its own dedicated space. Any abandoned cabling should be removed and
disposed of.
On the floors above Level 2, the telecom rooms should be consolidated into one centralized room on each level that is
stacked above and below the telecom rooms on the other levels. The telecom rooms would need to be enlarged to
provide room for the equipment and its attendant clearance and area for personnel to work. Any unused cabling that has
been abandoned should be removed and disposed of. Each of the telecom rooms should have a dedicated HVAC system
installed.

Data Center
The Data Center is relatively up-to-date. The only recommendation is to house the data center functionality and
equipment in another temporary location that is outfitted to suit Data Center needs for the duration of the construction
project.

18 / Interface Engineering

Building Narrative
Portland Building Assessment

Backbone and Horizontal Cabling
The backbone cabling extends from the MPOE in the basement up to the Server room on the 3rd floor with 144-strand
Multimode Fiber and 48-Strand Single Mode fiber. From the 3rd floor server room, 12-strand Multimode and 4-strand
Single Mode extends to each of the telecom rooms on the floors above. This fiber should be updated in the course of the
building upgrade to current fiber types and terminations.
The horizontal cabling should be replaced with a current standard installation of category 6 cabling to the outlet
locations. The voice and data cabling should be the same for ease of use and flexibility. All of the cabling should be
terminated on rack mounted patch panels in the telecom rooms. Any unused old cabling should be removed and
disposed of.

Security Systems
The current access control and intrusion detection system is the same system used in multiple City of Portland buildings
and agencies. Unfortunately, the system is proprietary and there is only one vendor in the Oregon/Washington area that
maintains and installs this equipment (they are located in Spokane, Washington). It is recommended that the older
components of the systems be replaced with new versions.
The closed-circuit television (CCTV) system should be updated with new/current cameras so that the system can be
consolidated into a single location and system – currently there are analog and IP cameras in use.
The security equipment should be consolidated into a dedicated space of its own.

Option C Recommendations
Data Center
This space should be moved along with its equipment to a facility that is designed specifically to be a data center – with
redundant cooling, power, and connectivity.
Access Control System
Replace the system with a more readily available and non-proprietary system that has local support from multiple
vendors/installers. This could be included as a portion of a general replacement/rollout in other City of Portland
locations as well.
Intrusion Detection System
Replace the system with a more readily available and non-proprietary system that has local support from multiple
vendors/installers. This could be included as a portion of a general replacement/rollout in other City of Portland
locations as well.

-end-
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Additional System Explorations
Interface Engineering and
FFA Architecture and Interiors, Inc.

May be feasible with investigation into space, outdoor equipment
or facilites, and operational/maintenance requirements.

Impractical due to lack of qualified whole-building control
contractors in this area and reliablity of system.

Impractical due to the distance the refrigerant can travel between
the chiller and the fan coil unit which is limited to 150 feet.

However, using gas turbines to generate electricity in the Portland
Building is not practical due to the cost, large equipment footprint,
and associated sound. In the absence of this reliable source of
waste heat, absorption chillers are much less efficient than electric
chillers.

When a gas turbine is used to generate electricity for a building,
the waste heat can be utilized by absorption chillers to generate
chilled water. When sufficient waste heat is available, this is a very
efficient method for making chilled water.

Comments

Living Machine

Impractical

Impractical due to low volume of water collected compared to the
cost of the required filtration system.

May be Feasible

Gray Water Collection

PLUMBING

Whole Building Controls

CONTROLS

Variable Refrigerant Flow

Co-Generation w/
Absorption Chiller

Building System Type
MECHANICAL

THE PORTLAND BUILDING - BUILDING SYSTEMS AND INTERIOR ASSESSMENT
Additional System Explorations

Impractical due to the effect on the building's appearance

Comments

Solar Energy

Impractical

Impractical due to the effect on the building's appearance

May be Feasible

Wind Energy

Building System Type
RENEWABLE ENERGY

THE PORTLAND BUILDING - BUILDING SYSTEMS AND INTERIOR ASSESSMENT
Additional System Explorations

Appendix K
Proposed Interior Plans
FFA Architecture and Interiors, Inc.

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information
regarding material assumptions
2) New finishes only in areas noted as new (N) or modified (MOD)
3) No perimeter furring wall, ceiling finish or floor finish at basement level, except
where noted otherwise.
4) All walls not hatched are existing to remain.
5) Typical Locker Room finishes include:
Floor - T-1
Wall - T-2 w/ Gyp Board above
Ceiling - Gyp Board
Toilet Partitions - Stainless Steel
Counters - SS-1
Lockers - Painted Metal (LK-1)
Assume 8" stud construction at wet wall
6) Assume 3 hour rated gyp board wrap at new steel columns.
7) Refer to MEP narrative for more information on equipment rooms
8) Assume cast-in-place concrete 12" thick for all sides of rainwater harvesting tank.
Include tank liner and manhole w/ cover for access.

Legend:
New 4" metal stud wall
Fire Rated Wall Construction
New 8" CMU wall

Pricing Alternates:
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal
stairs.
Alternate #2: Replace passenger elevators # 1-6 with new

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information regarding material
assumptions
2) Assume all new interior finishes (including in existing rooms), except where noted as "Historic
Finishes to Remain"
3) Assume 3 hour rated gyp. board wrap at perimeter steel columns. Provide allowance for patch and
repair of tenant finishes for steel column installation. (8 locations)
4) Assume new ceiling ACT-1 for entire floor area except where noted otherwise. Assume new ACT-1
in tenant spaces to allow for reconfiguration of HVAC.
5) Assume new carpet CPT-1 at entire floor area except where noted otherwise
6) Typical Restroom finishes include:
Floor - T-1
Wall - T-2 w/ Gyp Board above
Ceiling - Gyp Board
Toilet Partitions - Stainless Steel
Counters - SS-1
7) Elevator Lobby finishes include:
Floor - TZ-1
Wall - Ceramic Tile Wainscot
Ceiling - Gyp Board
8) Assume entire loggia (concrete) will require re-grading to address ADA issues. Demo existing and
add new topping slab
9) Assume all exterior cast-in-place concrete stairs in the loggia will be replaced with new conc. to
address ADA issues. Assume new metal handrails at each stair.
10) Assume new furring wall around the new concrete shear walls at the core. (1) layer 5/8" gyp. board
over 4" metal studs.
11) Assume all walls shown as new on this plan are traditional metal stud wall construction
12) Assume new doors and hardware in non-tenant areas.

Legend:
Tenant Areas - Assume no Work except as noted
Fire Rated Wall Construction
New Metal Stud Wall
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal stairs
Alternate #2 - Replace passenger elevators #1-6 with new
Area of Historic Finishes to Remain (Floor, Walls and Ceiling)

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information regarding material
assumptions
2) Assume all new interior finishes (including in existing rooms), except where noted as "Historic
Finishes to Remain"
3) Assume new furring wall at entire perimeter. (1) layer 5/8" gyp. board over 6" metal studs w/ R21 batt
insulation and vapor barrier. Assume 3 hour rated gyp. board wrap at perimeter steel columns
4) Assume new ceiling ACT-1 for entire floor area except where noted otherwise.
5) Assume new carpet CPT-1 at entire floor area except where noted otherwise
6) Refer to "Typical Office Floor" plan for notes regarding typical open office and restroom finishes.
7) Elevator Lobby finishes include:
Floor - TZ-1
Wall - Ceramic Tile Wainscot
Ceiling - Gyp Board
8) Louvers shown to be replaced with windows are assumed to be 4'W x 7'H fixed units with thermally
broken alum frames and insulated glazing (PPG Solarban 70 XL)
9) Existing mechanical room is assumed to have no finish work. Provide allowance to replace 1 1/2"
acoustic duct lining in plenum area in lieu of perimeter furring wall
10) Assume new furring wall around the new concrete shear walls at the core. (1) layer 5/8" gyp. board
over 4" metal studs.
11) Assume all walls shown as new on this plan are traditional metal stud wall construction (exception:
Open office suite. See legend)
12) Assume all new construction within the Auditorium shell, including new stage, ramp, proscenium
wall, finishes, seats, etc. Assume fixed seats with attached tablet arms and integral power.
Auditorium finishes include:
Floor - CT-1
Wall - FWP-1
Ceiling - Gyp Board

Legend:
Open Office Area - Demountable Wall Construction Within this Suite
Fire Rated Wall Construction
New Metal Stud Wall
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal stairs
Alternate #2 - Replace passenger elevators #1-6 with new
Area of Historic Finishes to Remain (Floor, Walls and Ceiling)

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information
regarding material assumptions
2) Assume all interior finishes are new
3) Assume new furring wall at entire perimeter. (1) layer 5/8" gyp. board over 6" metal
studs w/ R21 batt insulation and vapor barrier. Assume 3 hour rated gyp. board wrap
at perimeter steel columns
4) Assume new ceiling ACT-1 for entire floor area except where noted otherwise.
5) Assume new carpet CPT-1 at entire floor area except where noted otherwise
6) Typical Restroom/Locker Room finishes include:
Floor - T-1
Wall - T-2 w/ Gyp Board above
Ceiling - Gyp Board
Toilet Partitions - Stainless Steel
Counters - SS-1
7) Typical Elevator Lobby finishes include:
Floor - TZ-1
Wall - WP-1
Ceiling - Gyp Board
8) Assume new raised access floor system at areas shaded as part of the Data
Center
9) Assume all new doors and hardware throughout
10) Assume new furring wall around the new concrete shear walls at the core. (1)
layer 5/8" gyp. board over 4" metal studs.
11) Assume all walls shown as new are traditional stud wall construction

Legend:
New Metal Stud Wall
Data Center - Raised Access Floor System this area
Fire Rated Wall Construction
Alternate #1
Alternate #2

Pricing Alternates:
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal
stairs.
Alternate #2: Replace passenger elevators # 1-6 with new

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information
regarding material assumptions
2) Assume all interior finishes are new
3) Assume new furring wall at entire perimeter. (1) layer 5/8" gyp. board over 6" metal
studs w/ R21 batt insulation and vapor barrier. Assume 3 hour rated gyp. board wrap
at perimeter steel columns
4) Assume new ceiling ACT-1 for entire floor area except where noted otherwise.
5) Assume new carpet CPT-1 at entire floor area except where noted otherwise
6) Typical Restroom finishes include:
Floor - T-1
Wall - T-2 w/ Gyp Board above
Ceiling - Gyp Board
Toilet Partitions - Stainless Steel
Counters - SS-1
7) Typical Elevator Lobby finishes include:
Floor - TZ-1
Wall - WP-1
Ceiling - Gyp Board
8) Furniture is by owner and shown for reference only
9) Assume all casework to be plastic laminate except where noted otherwise.
10) Assume new furring wall around the new concrete shear walls at the core. (1)
layer 5/8" gyp. board over 4" metal studs.
11) Assume all walls shown in the open office areas (outside the core area) are
demountable walls. Refer to Material Legend for more information.

Legend:
Core Area - Traditional Stud Wall Construction
Fire Rated Wall Construction
Alternate #1
Alternate #2

Pricing Alternates:
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal
stairs.
Alternate #2: Replace passenger elevators # 1-6 with new

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information
regarding material assumptions
2) Assume all interior finishes are new
3) Assume new furring wall at entire perimeter. (1) layer 5/8" gyp. board over 6" metal
studs w/ R21 batt insulation and vapor barrier.
4) Assume new ceiling ACT-1 for entire floor area except where noted otherwise.
5) Assume new carpet CPT-1 at entire floor area except where noted otherwise
6) Typical Restroom finishes include:
Floor - T-1
Wall - T-2 w/ Gyp Board above
Ceiling - Gyp Board
Toilet Partitions - Stainless Steel
Counters - SS-1
7) Typical Elevator Lobby finishes include:
Floor - TZ-1
Wall - WP-1
Ceiling - Gyp Board
8) Furniture is by owner and shown for reference only
9) Assume all casework to be plastic laminate except where noted otherwise.
10) Assume new furring wall around the new concrete shear walls at the core. (1)
layer 5/8" gyp. board over 4" metal studs.
11) Assume all walls shown in the open office areas (outside the core area) are
demountable walls. Refer to Material Legend for more information.
Legend:
Core Area - Traditional Stud Wall Construction
Fire Rated Wall Construction
Alternate #
Alternate #2
Pricing Alternates:
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal
stairs.
Alternate #2: Replace passenger elevators # 1-6 with new

General Notes:
1) Refer to "Portland Building Materials Legend" document for more information
regarding material assumptions
2) No perimeter furring wall, ceiling finish or floor finish at penthouse
3) Assume structural steel installed on top of existing roof decking. Assume patch
and repair of roofing membrane and flashing at equipment locations noted.

(N) ELEV #7

(E) ELEV #4,5 &6
OVER-RUN

(E) ELEV #1,2 &3
OVER-RUN

Legend:
Structural Steel (W21x55)
Structural Steel (W16x26)
Fire Rated Wall Construction
Alternate #1
Alternate #2

Pricing Alternates:
Alternate #1 - Replace Stairs #1 and #2 with new pre-fab metal
stairs.
Alternate #2: Replace passenger elevators # 1-6 with new

Appendix L
Materials Legend
FFA Architecture and Interiors, Inc.

DESCRIPTION

Wood Panelling

Door/Relite Frame

DF-1

SECTION 09 3000 TILING
T-1
Porcelain Floor Tile

Metal Doors

MD-1

SECTION 08 100 DOORS AND FRAMES
WD-1
Wood Doors w/ full Lite

WP-1

Manufacturer: Dal Tile
Style/Product Name: Alessi (50% Post Consumer Recycled Content)
Thickness: 5/16"
Modular Size: 13"x13"
Color: Noce AL07
Grout Manf: Laticrete
Grout Color: TBD

Manufacturer: Pacific Architectural Wood Products
Product: Maple, FSC
Color: Clear Finish
Glazing: 1/4" Tempered Glass Clear (Same for Relites)
Hardware: Lever Handles, butt hinges, closers, and electrified latches. Satin Nickel.
Manufacturer: Curries
Product: HM
Color: Field Painted
Manufacturer: Timely
Casing: Hollow Metal
Finish: Field Painted

Manufacturer: Armstrong
Product: Woodworks Walls, Natural Variations, FSC Certified
Veneer: Maple (NMP) Unperforated (W1)
Size: 9 ft x 2 ft

Manufacturer: Lapeyre Stair
Construction: Welded
Tread: Cast-in-place concrete pan w/abrasive metal nosings
Guardrail: Welded pickets; integrated handrail
Finish: Red-oxide primed/Field Painted
Stories: Stair 1: Floors 2-16(penthouse); Stair 2: Floors 2-15
SECTION 06 4000 ARCHITECTURAL WOODWORK
PL-1
Plastic Laminate
Manufacturer: Wilsonart
Color: TBD
Casework substrate: Urea-formaldehyde free
Location: Countertop/Vertical Face
SS-1
Quartz Surfacing
Manufacturer: Silestone
Color: Stellar Series
Thickness: 3 cm
Edge: Eased Self Edge

ID
PRODUCT
SECTION 05 5100 METAL STAIRS
Steel Exit Stair

Materials Legend

Portland Building: Building Systems and Interior Assessment

Typical Restroom/Locker Room floor finish

Typical all core and shell doors

Typical all core and shell doors unless noted
otherwise

Typical doors at Elevator Lobby and Office
Suite Entries. Assume magnetic hold opens
at elevator lobby

Typical wall finish at Elevator Lobbies. Full
height (10'-0" AFF)

Typical countertop material at Restrooms and
Break Rooms

Typical all casework unless noted otherwise

Alternate No. 1 - Replace Stairs #1 and #2
with new 2 Hour rated enclosure and 90 min.
doors, and new fire sprinkler standpipe
system (See MEP narrative for more info)

REMARKS

March 2015

Porcelain Wall Tile

Fabricator/Installer: TBD
Matrix Color: TBD
Aggregate Formula: Similar to existing

Manufacturer: Dal Tile
Style/Product Name: Alessi (50% Post Consumer Recycled Content)
Thickness: 5/16"
Modular Size: 13"x13"
Color: Crema AL05
Grout Manf: Laticrete
Grout Color:

SECTION 09 5100 ACOUSTICAL CEILINGS
ACT-1
Acoustic Ceiling Tile
Manf: Armstrong
Product: Dune Second Look 2722
Color: White
Light Reflectance: .83
Noise Reduction Coefficient: .50
Ceiling Attenuation Class: 35
Edge Detail: Angled Tegular
Thickness: 3/4"
Size: 24"x48"
Suspension System: Armstrong, Suprafine XL 9/16" Exposed Tee
SECTION 09 6400 BAMBOO FLOORING
BF-1
Bamboo Flooring
Manufacturer: Plyboo Bamboo Flooring
Product: Edge Grain Bamboo Flooring
Size: 3-5/8" wide x 72" long x 5/8" thick
Color: Natural prefinished FL-V5872PN-NAUF/FSC
SECTION 09 6500 RESILIENT FLOORING
RF-1
Rubber Flooring
Manufacturer: Ecosurfaces
Style: Ecofit
Thickness: 8.2 mm
Color: TBD
Size: 4'x25' Roll
RB-1
Resilient Base
Manufacturer: Roppe
Style: Pinnacle Rubber Base
Profile: Coved at resilient, Straight at carpet
Color: TBD
Size: 4"H
SECTION 09 6517 LINEOLEUM FLOORING
LN-1
Lineoleum
Manufacturer: Forbo
Thickness: 2.5 mm
Style: Real
Color: TBD
Seams: Heat Welded

SECTION 09 4000 TERRAZZO FLOORING
TZ-1
Terrazzo

T-2

Typical at all break rooms, copy rooms,
storage, electrical rooms, janitors closets, etc.

Typical at all core and shell walls

Floor finish at 3rd Floor Exercise Equip.
Rooms

Floor finish at 3rd Floor Group Exercise
Room

Typical ceiling finish all areas unless noted
otherwise

Typical Elevator Lobby Floor Finish. Allow for
(2) colors

Typical Restroom/Locker Room wall finish.
Wainscot to 6'-0" AFF all walls. Include
coordinating wall base.

Paint

Manufacturer: Miller

Typical wall finish at all core and shell walls
unless noted otherwise

Typical floor finish at all areas unless noted
otherwise

Doors

Glazed walls

Solid walls

Manufacturer: DIRTT
Configuration: Solid Walls
Material: Extruded aluminum with solid MDF prefinished panels
Height: 10'
Manufacturer: DIRTT
Configuration: Glazed Walls
Material: Extruded aluminum with glazed panels
Height: 10'
Manufacturer: DIRTT
Configuration: Pivot Doors
Material: Extruded aluminum with glazed panels
Height: 10'

Allow: $1275 per door

Allow: $275 per linear foot

Allow: $260 per linear foot

Type: Acrylic (Epoxy at wet areas)
Color: TBD
Sheen: Eggshell (Semi-Gloss at wet areas)
SECTION 09 7723 FABRIC WRAPPED PANELS
FWP-1
Acoustic Wall Panels
Manufacturer: Snap-tex
Wall finish at 2nd Floor Auditorium seating
Profile: 1" Square Side Load
area. Assume 10' AFF
Substrate: Rigid Acoustical Fiberglass
Fabric: Knoll Textiles, Bandwidth in Static #W12191
Color: TBD
SECTION 10 2113 TOILET COMPARTMENTS
TP-1
Toilet Partitions
Manufacturer: Hadrian
Typical all Restrooms/Locker Rooms
Material: #4 Brushed Stainless Steel
Mount: Ceiling Hung
SECTION 10 2219 DEMOUNTABLE WALLS
* Demountable walls are standard for all enclosures in the typical office areas (private offices, conference rooms, break rooms, etc.) Demountable walls do not require wall
base and are delivered pre-finished (no paint required). Pricing allowance below is installed price.

P-1

SECTION 09 6800 CARPET
NOTE: Recessed Entrance Mat, see Section 12 4813 Entrance Mat
CPT-1
Carpet Tile
Manufacturer: Milliken
Type: Carpet Tile
Size: 50 cm x 50 cm
Style: Paste Up Public Reaction
Fiber: Universal Fibers Solution-Dyed Nylon Type 6, 6
Minimum tufted face weight: 24 oz/yd.
Color: TBD
Transition Reducer: Johnsonite EG-XX-H, color to match wall base
SECTION 09 9000 PAINTING

Manufacturer: CycleSafe
Product: Wall Rack
Mount: Wall Mount and Vertical Stand Mount
Color: TBD

Manufacturer: Hunter Douglas
Product: Green Screen
Style: Roller Shade
Mount: Inside Mount
Color: Off White

Manufacturer: Penco Products
Product: Invincible II 2-tier Lockers
Size: 12"W x 12"D x 30"H
Material: Painted Steel

Manufacturer: CS Group
Product: Pedigrid G1
Insert: Heavy-Duty Carpet G1HC
Color: TBD
Recessed Depth: 2"
SECTION 14 2100 ELECTRIC TRACTION ELEVATOR (FREIGHT - ELEVATOR 7)
ELEV #7
Freight Elevator
Manufacturer: Otis
Product: Gen2
Capacity: 5,000 pounds
Speed: 350 feet/minute
Stops: 17 (Average floor to floor 12'-6")
Walls: Steel Diamond Plate
Floor: Rubber (RF-1)
SECTION 14 2100 ELECTRIC TRACTION ELEVATOR (PASSENGER - ELEVATORS 1-6)
ELEV #1-6
Passenger Elevators
Manufacturer: Otis
Product: Gen2
Capacity: 4,000 pounds
Speed: 500 feet/minute
Stops: 15 (Average floor to floor 12'-6")
Walls: Stainless Steel
Floor: Terrazzo (TZ-1)
SECTION
22 000 PLUMBING FIXTURES
WC-1
Water Closets
Manufacturer: Kohler
Type: Porcelain w/ ADA Elongated Bowl
Mounting: Wall Mounted
UR-1
Urinals
Manufacturer: Kohler
Type: Porcelain
Mounting: Wall Mounted

SECTION 12 4813 ENTRANCE MAT
EM-1
Recessed Entry Mat

SECTION 12 9313 BICYCLE RACKS
BR-1
Interior Vertical Bike Rack

SECTION 12 2400 WINDOW SHADES
WC-1
Manual Roller Shades

SECTION 10 5113 METAL LOCKERS
LK-1
Lockers

Refer to MEP narrative for flush valves

Refer to MEP narrative for flush valves

Alternate No. 2 - Replace (6) passenger
elevators #1-6 including new hoist beam,
utilizing existing pits. New 2 hour rated front
wall to be included in base bid

See structural for assumed rail support
structure and new pit. Include new 2 Hour
shaft enclosure as shown on plans.

At Main Entry Alcove

At Basement Secure Bike Parking. Assume
a mix of wall and stand mount for storage of
70 bikes

Typical at all exterior windows

At Basement Locker Rooms

Break Room Sinks

Mop Sinks

Shower

Shower (ADA Compliant)

Floor Drains

SINK-1

SINK-2

SHWR-1

SHWR-2

FD-1

End of Legend

Lavatories

LAV-1

Manufacturer: Kohler
Type: Porcelain Oval
Mounting: Under Counter Mounted
Manufacturer: Kohler
Type: Stainless Steel Rectangular
Mounting: Under Counter Mounted
Manufacturer: Kohler
Type: Cast Iron
Mounting: Floor Mount Corner
Manufacturer: TBD
Type: Fiberglass One piece
Mounting: Floor Mount
Manufacturer: TBD
Type: Fiberglass One piece - ADA compliant Roll-In w/ Bench
Mounting: Floor Mount
Manufacturer: TBD
Type: Primed
Finish: Stainless grid strainer

Assume one floor drain per restroom/locker
room. Assume two floor drains at mechanical
penthouse on the roof.

Refer to MEP narrative for valves

Refer to MEP narrative for valves

Manual faucet w/ lever handles

Manual faucet w/ ADA lever handles

Refer to MEP narrative for faucets

Appendix M
Daylighting Study
The Façade Group and
FFA Architecture and Interiors, Inc.

DAYLIGHT ANALYSIS – Portland Building
Attention:

Erica Ceder

Company:

FFA Architecture & Interiors

Project:

The Portland Building

Date:

27 February 2015

Job Number:

15009.00

Location:

Portland, OR

PROJECT DESCRIPTION
The Portland Building is a 15-story masonry building located in Portland, Oregon. It was designed by
Michael Graves and was placed on the National Register of Historic Places in 2011. It was completed in
1982 and is currently being studied for potential renovations which include building enclosure, mechanical
and structural modifications. As part of these renovations, The Facade Group has been asked to analyze
the impacts that two different structural schemes will have on the daylight on the typical floor plate for
floors 4-9. In addition, each scheme proposes modifications to the glazing percentage and size.
The Baseline Scheme was modeled based on the current existing conditions with some framed openings
filled in or opaque (shown in red). The baseline sill height is 3’-0” above finish floor, the head height is 7’0” above finish floor, and the ceiling height is 10’-0”. The interior finishes were defined as generic white
walls with 50% reflectance and a generic white ceiling with 80% reflectance. The glazing was defined as
having a visual transmittance of 47%.

Fixed Sill/Head
Heights

Fixed Sill/Head
Heights

Figure 1: Existing Plan, Floors 4-9 (Infilled windows marked in red)

The Moment Frame Scheme adds columns around the perimeter of the building which blocks some small
existing windows. This scheme also changes the existing infilled openings to glass. The Core Seismic
Scheme consolidates the structural modifications to the core which therefore does not block any
windows. It also opens up the existing infilled openings which allows for a higher percentage of glazing
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compared to the Moment Frame. Finally, there is an option to change the sill and head heights in both the
Moment Frame Scheme and the Core Seismic Scheme for all of the windows, except the corner windows
indicated by green arrows in Figure 1. The sill height changes from 3’-0” to 0’-0” above finish floor, and
the head height from 7’-0” to 10’-0” above finish floor. See figures 6-10 for 3 dimensional representations
of each window scheme.

METHODOLOGY: USEFUL DAYLIGHT ILLUMINANCE
Useful Daylight Illuminance (UDI) is a standard daylight metric that was introduced in 2005 by Mardaljevic
and Nabil. It quantifies the amount of space that has acceptable light levels, eliminating time when the
space has too much light and too little light. It augmented Daylight Autonomy to set a range of daylight
levels to assess the annual daylight a space receives. The metric measures daylight levels for every
occupied hour of every day at each point on a pre-defined grid within the space. If the light levels fall
between 100 – 2,000 Lux for more than 50% of the occupied hours throughout the entire year, the point is
considered to have Useful Daylight Illuminance. The summary UDI value is the average of the UDI for all
of the individual data points across the space. A higher UDI indicates better daylight. Lower UDI values
indicate spaces that have too much light and glare potential or too little light.
This study uses the Diva plug-in for Rhinoceros-NURBS (Rhino) modeler. Diva uses the open-source
Radiance ray-tracing software by LBNL to perform complex annual daylight simulations. The occupied
hours were defined as 8am – 6pm. The lux levels were selected to be 100 – 2,000 lux based on the
IESNA standard for Useful Daylight Illuminance. The light levels were taken at 30” above the floor, or at
about the desk height.

RESULTS
The existing floor plate has a UDI of 18% for the occupied hours. See Figure 2.

Figure 2: Existing/Baseline (18% UDI)

When the existing infilled openings are changed to glazing, but the moment frame is added, the UDI
increases to 22%. Figure 3 indicates that the perimeter of the floor plate is achieving optimal light levels
most of the time. However, most of the inner floor plate does not receive optimal daylight. The lux levels
in this zone are less than 100lux, which would require additional electric lighting to complete office tasks.
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The Core Seismic scheme (Figure 4) has a higher UDI than the Moment Frame scheme because there is
no structure blocking exterior windows. This allows for a continuous band at the perimeter of the building.
The improvement is minimal, however, increasing from 22% UDI to 26% UDI.
If the window head and sill heights are modified to have floor-to-ceiling glass at all locations, except the
corner windows within the concrete shell (see Fig. 1), the useable daylight increases dramatically. In the
Moment Frame Scheme, 65% of the floor plate has Useable Daylight more than half of the time. The
Core Seismic Scheme achieves Useable Daylight 51% of the time. Spaces to the east and west of the
core still experience lower than 100 lux. Due to the size and configuration of the floor plate, electrical
lighting will always be required in these spaces. One notable change is on the south facade. The south
facade also has light levels that are out of the range, indicated by the larger blue areas along the south
wall. In this case, the spaces adjacent to the windows receive too much light, in excess of 2,000 lux.
There are small spaces at the center of the east and west facades that also experience extremely high
light levels, indicated by the small blue zone at the perimeter. These spaces will be at a high risk for glare
and thermal discomfort. These areas may be improved by lowering the head height of the window or
incorporating other shading devices. Additional glare analysis would be beneficial to optimizing the
perimeter light levels.
The difference in UDI levels between the Moment Frame with full height glass and the Core Scheme with
full height glass is not insignificant. The reason for the increase in Useable Daylight is due to the
perimeter column configuration. The columns are assumed to be a standard white finish, which has a
reflectivity of 50%. These columns help to bounce diffuse light deeper within the space. This accounts for
the increase in UDI throughout the middle of the space, as well as the increased light levels at the
perimeter of the space.

Figure 3: Moment Frame (22% UDI)

Figure 5: Core Seismic Scheme (26% UDI)

Figure 4: Moment Frame with Full Height Glass (65% UDI)

Figure 6: Core Seismic Scheme with Full Height Glass (51% UDI)
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Figure 7: Existing Scheme (18% Useful Daylight Illuminance)
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Figure 8: Moment Frame (22% Useful Daylight Illuminance)

Figure 9: Moment Frame with Full Height Glass (65% Useful Daylight Illuminance)
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Figure 10: Core Seismic Scheme (26% Useful Daylight Illuminance)

Figure 11: Core Seismic Scheme with Full Height Glass (51% Useful Daylight Illuminance)
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Area of reclaimed mechanical space on West
elevation. Option to replace louvers with
windows to match adjacent 2nd Floor windows

Legend:
Existing Windows/Areas of Vision Glazing
Area of Proposed Vision Glazing

Legend:
Existing Windows/Areas of Vision Glazing
Area of reclaimed mechanical space on South
elevation. Option to replace louvers with
windows to match adjacent 2nd Floor windows

Area of Proposed Vision Glazing

Appendix N
Structural “Core” Scheme
KPFF Consulting Engineers

Consulting Engineers
111 SW 5th Avenue
Suite 2500
Portland, Oregon 97204
503-227-3251
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DRAWING INDEX AND LIST OF ABBREVIATIONS
NW-3D VIEW
FOUNDATION PLAN
1ST FLOOR FRAMING PLAN
2ND FLOOR FRAMING PLAN
3RD FLOOR FRAMING PLAN
4TH FLOOR FRAMING PLAN
5TH FLOOR FRAMING PLAN
6TH FLOOR FRAMING PLAN
7TH-10TH FLOOR FRAMING PLAN
11TH FLOOR FRAMING PLAN
12TH FLOOR FRAMING PLAN
13TH FLOOR FRAMING PLAN
14TH FLOOR FRAMING PLAN
15TH FLOOR FRAMING PLAN
ROOF FRAMING PLAN
MACHINE ROOM FRAMING PLANS
DETAILS
DETAILS

DATE

S001
S005
S200
S201
S202
S203
S204
S205
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S207
S208
S209
S210
S211
S212
S213
S214
S401
S402

A.B.

ANCHOR BOLT

LVF

LOW VELOCITY FASTENER

ACI

AMERICAN CONCRETE INSTITUTE

MAX.

MAXIMUM

ADD'L.

ADDITIONAL

MBMA

METAL BUILDING MANUFACTURERS
ASSOCIATION

AESS

ARCHITECTURAL EXPOSED
STRUCTURAL STEEL

MECH.

MECHANICAL

MFR.

MANUFACTURER

MIN.

MINIMUM

MISC.

MISCELLANEOUS

MPH

MILES PER HOUR

MT

MAGNETIC PARTICLE TESTING

(N)

NEW

N.I.C.

NOT IN CONTRACT

NOM.

NOMINAL

NO.

NUMBER

N.T.S.

NOT TO SCALE

AISC

AMERICAL INSTITUTE OF STEEL
CONSTRUCTION INCORPORATED

ALT.

ALTERNATE

ALUM.

ALUMINUM

ARCH.

ARCHITECT

ASCE

AMERICAL SOCIETY OF CIVIL
ENGINEERS

ASTM
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TESTING AND MATERIALS

AWS

AMERICAL WELDING SOCIETY

BLDG.

BUILDING

BOT.

BOTTOM
o.c.

ON CENTER

BRBF

BUCKING RESTRAINED BRACED
FRAME

O.D.

OUTSIDE DIAMETER

C.G.

CENTER OF GRAVITY

OPP.

OPPOSITE

C.I.P.

CAST IN PLACE

OWJ

OPEN WEB JOIST

C.J.

CONTROL JOINT

PAF

POWDER ACTUATED FASTENER

C.J.P.

COMPLETE JOINT PENETRATION

PART.

PARTITION

CL

CENTERLINE

P/C

PRECAST

CLR.

CLEAR

PCF

POUNDS PER CUBIC FOOT

CMU

CONCRETE MASONRY UNIT

PERIM.

PERIMETER

COL.

COLUMN

PL

PLATE

CONC.

CONCRETE

PP

PARTIAL PENETRATION

CONN.

CONNECTION

PSF

POUNDS PER SQUARE FOOT

CONST.

CONSTRUCTION

PSI

POUNDS PER SQUARE INCH

CONT.

CONTINUOUS

P/T

POST-TENSIONED

db

BAR DIAMETER

P.T.

PRESSURE TREATED

DBA

DEFORMED BAR ANCHOR

PVC

POLYVINYL CHLORIDE

DET.

DETAIL

R, RAD.

RADIUS

DIA., Ø

DIAMETER

RCSC

RESEARCH COUNCIL ON
STRUCTURAL CONNECTIONS

DIAG.

DIAGONAL
REF.

REFERENCE

D.L.

DEAD LOAD
RET.

RETURN

DWG.

DRAWING
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Structural Narrative
Date: February 27, 2015
To:

Erica Ceder

From: Ian Eikanas
RE:

Portland Building – Elevator Core Scheme

A voluntary seismic strengthening scheme was proposed for the Portland Building in a March 2013
Structural Assessment by KPFF. While multiple schemes were reviewed, a reinforced concrete moment
frame to be placed at the building perimeter was chosen, with two of the main benefits being minimal
impact on MEP infrastructure and minimal impact on occupied space. Now, the current MEP and
interiors assessment has identified a likely scenario where the building major MEP systems, located at
the building core, will be replaced in whole. We understand that this systems replacement would
remove/replace the MEP infrastructure, and require the building to be unoccupied while the renovation
is performed. With the two main benefits that, in part, led to the selection of the perimeter concrete
moment frame system now in question, a different seismic strengthening scheme may be a more
attractive option. Since the building MEP systems located at the core would be temporarily removed,
the use of an elevator core scheme, concrete shear walls surrounding the elevator core, may be a more
beneficial seismic strengthening solution. Therefore, the City of Portland has requested a structural
study, and subsequent conceptual development, of the elevator core scheme. This narrative is
accompanied by concept drawings that could be used for pricing by a cost estimator.
The elevator core scheme consists of new reinforced concrete shear walls along Grids D, E, 4, and 5 that
enclose the elevator core in the center of the building. These walls extend the full height of the building
and bear on a new concrete pile cap supported by new micropiles. New steel columns would be added
at the exterior bearing walls, in line with the existing building columns. These columns would serve as a
backup gravity load supporting system for the exterior wall and floor bay in the event that the exterior
bearing walls experience significant degradation during a seismic event. Some of the existing concrete
columns in the upper levels of the tower would also be strengthened in order to accommodate seismic
lateral movement.
Based on our experience with similar structures, along with input from the City of Portland and the
design team, the elevator core scheme may provide notable benefits compared to the previously
developed perimeter concrete moment frame scheme. The elevator core scheme focuses most of the
seismic strengthening to a concentrated location in the middle of the building. Compared to the
concrete moment frame scheme, the elevator core scheme has less impact on the exterior of the
building. This includes added columns that are smaller, less installation time/labor, and requires much
less demolition of existing structure. Being designed per current code requirements, the new elevator
core system will also provide significant seismic performance benefits compared to that of the existing
structure. Whereas the existing structure may experience at least some damage in most earthquakes, a
building upgraded to current code can be expected to greatly minimize that damage. Minor and most
moderate level earthquakes would likely not produce any structural damage on a “current code”
building. Major level earthquakes would create some damage, but most “current code” buildings would
be repairable and still within useable levels.

Appendix O
Structural Strategies Comparison
KPFF Consulting Engineers and
FFA Architecture and Interiors, Inc.

THE PORTLAND BUILDING SYSTEMS AND INTERIOR ASSESSMENT
Structural Strategies Comparison
Exterior Moment Frame Scheme

Elevator Core Shear Wall Scheme
rd

Seismic strengthening occurs at the building perimeter with existing columns on floors Basement – 3 being enlarged and
new columns and beams being added at the inside face of the exterior walls at the upper floors.

Pros
•
•
•

•

•

Strengthening occurs at the building perimeter and
disrupts less of the interior space
Feasible that building could remain
occupied/partially occupied during construction
New columns and beams add significant strength to
the exterior walls and would permit
adding/enlarging openings behind the ribbon
windows (floors 11-14) without additional structure
Length of moment frames spreads out load at
foundation, therefore decreases demands on
foundation elements, and allows for strengthening
of existing mat foundation (rather than adding deep
foundations).
Collector/chord beams not required because
moment frame beams capture the entire floor plate
perimeter.

Seismic strengthening occurs at the elevator core with new shear walls being added around the outside of the existing (6)
passenger elevator shafts and new steel columns at the building perimeter.

Cons
•

•
•
•

•
•

New columns cut into the existing floor space and
create space along the perimeter of the building that
will be challenging to utilize. It also decreases the
efficiency of open office layouts
New columns block (4) existing windows on each of
the north and south facades of the building
Increased column sizes at the basement level will
affect the existing parking layout and likely reduce
parking capacity
Lots of added concrete for columns and moment
frames. Added weight increases material costs, and
it increases the seismic demand that then requires
more substantial frames.
Impacts significant amount of floor plate area
because the moment frames occur along the entire
length of the perimeter.
Significant amount of structural demolition
associated with chipping down perimeter concrete
beams.

Pros
•
•
•
•
•
•
•
•
•

Cons

Strengthening occurs at the core of the building and
maintains the open perimeter at the exterior walls
Less added concrete mass and reinforcing weight
than that in the moment frame scheme, therefore
less material cost.
Significantly less structural demolition required than
that in the moment frame scheme.
Labor for the installation of the shear walls is likely
to be less than the installation of the moment frame
Maintains the existing window openings at the north
and south
Proposed steel columns are much smaller than the
concrete columns in the moment frame scheme and
have less impact on the floor plan.
Smaller columns can be located such that they do
not to block existing windows
Additional steel columns can be utilized to increase
the window openings at the ribbon windows on
floors 11-14.
New steel columns utilize existing pilasters/columns
below on the east and west sides. (North and south
sides will require some strengthening) Fewer
parking spaces lost at basement level.

•

•
•

Makes it highly unlikely that the building could
remain occupied during construction due to major
impacts on the elevators. It is likely that the
elevators could not be in operation during the
duration of construction of the shear walls.
Shear core must be symmetrical, therefore, freight
elevator would have to be relocated (based on age,
probably more cost effective to replace)
Micro-pile foundation system under the shear core
will likely be more costly than the mat foundation
proposed under Option 1.

J:\000212 Portland Building Exterior Renovation\Interior Assessment Report 2015\Final
Report\Structural\Structural Comparison_030515.docx

Appendix P
Abbreviations

ABS

Acrylonitrile Butadiene Styrene

HVAC

AC/DC

Alternating Current/Direct
Current

Heating, Ventilation and Air
Conditioning

IP

Internet Provider

ADA

American Disabilities Act

KPFF

KPFF Consulting Engineers, Inc.

ASHRAE

American Society of Heating,
Refrigeration and Air Conditioning
Engineers

kW

Kilowatt

LAN

Local area network

LED

Light-emitting diode

LSIG

Long time, short time,
instantaneous, ground fault

MBH

1000 BTUs per hour

MCC

Motor Control Centers

AHRI

Air-Conditioning, Heating and
Refrigeration Institute

AHU

Air Handling Units

ANSI

American National Standards
Institute

BAS

Building Automation System

MDF

Main Distribution Frame

BIPV

Building Integrated Photovoltaic

MEP

Mechanical Electrical Plumbing

BTU

British Thermal Unit

MESH-BN

Meshed Bonding Network

CCTV

Closed-Circuit Television

MPOE

Main Point of Entry

CMGC

Construction Manager General
Contractor

NEC

National Electrical Code

NFPA

DAS

Distributed Antenna System

National Fire Protection
Association

DC

Direct Current

NIC

Not in contract

DDC

Direct Digital Control

NPLV

Non-standard part load value

DX

Direct Expansion

OESC

Oregon Electrical Specialty Code

EMT

Electrical Metal Tubing

OFC

Oregon Fire Code

EVACS

Emergency Voice Alarm
Communication System

OSSC

Oregon Structural Specialty Code

PDU

Power Distribution Units

PEX

cross-linked polyethelene

PGE

Portland General Electric

PMCS

Power Management Control
System

FDP

Fusible Distribution Panel

FFA

FFA Architecture + Interiors, Inc.

FOG

Fats, Oils, Grease

FTU

Fan Terminal units

GPF

Gallons

PV

Photovoltaic

GPM

Gallons per minute

UL

Listing

UPS

Uninterrupted Power Supply

UDI

Useful Daylight Illuminance

UTP

Untwisted Shielded Pair

VAV

Variable Air Volume

VFD

Variable Frequency Drive

VRF

Variable Refrigerant Flow

WSHP

Water Source Heat Pumps

ZGF

Zimmer Gunsul Frasca Architects,
LLP

