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1.0 Project Description 

This report is a follow up to the “Cupertino City Hall Essential Services Facility 

Analysis” report produced on 3/27/2012 by Perkins + Will, AKH Structural Engineers, 
and PAE. Refer to the 2012 report for details information on existing systems.   

At this time the design team is considering 5 options for the city hall building: 

1. Option A – Upgrade city hall with life safety 

2. Option B – Upgrade city hall with life safety + EOC 

3. Option C – Gut and remodel city hall 

4. Option D – New city hall building with basement parking 

5. Option E – New city hall building with basement parking + council chambers 

The following sections outline the Mechanical, Electrical, and Plumbing implications 

of each of the above options.  TBD Consultants has been engaged to provide cost 
estimates of each of these options.  

2.0 OPTION A - UPGRADE CITY HALL WITH LIFE SAFETY 

2.1 Electrical 

Existing Electrical equipment including Main Switchboard, panelboards, etc. are all 
well past their useful life.  Replace all Electrical distribution equipment. 

Existing wiring to be removed and new wiring to be pulled through new conduit. 

Upgrade Fire Alarm to meet the latest Life Safety requirements. 

Provide new lighting fixtures to meet the latest T24 requirements.  Emergency 
power for egress fixtures, via local battery packs. 

2.2 Mechanical 

Demo existing 70-ton, 1986 vintage water cooled chiller in lower level mechanical 

room. 

Demo existing 70-ton, closed circuit, 1986 vintage rooftop cooling tower. 

Demo 1965 vintage gas fired non-condensing boiler in lower level mechanical room. 

Demo lower level 1986 vintage VAV+ reheat air handling unit. 

Add new 70 ton air-cooled chiller at roof/attic level. 

Add (2) 400,000 Btu (input capacity) condensing boilers at basement level. 

Add new pipe and pumps for chilled and hot water systems. 

Add (2) new AHUs to basement level (15,000 cfm each). 
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Clean and reuse existing ductwork as much as possible. 

Increase ventilation rate to today's standards, re-route ventilation air intake. 

Demolish existing pneumatic VAV boxes. 

Provide new VAV boxes with direct digital controls. 

Provide new BMS with DDC controls for all equipment and terminal units with front 

end for basic control and monitoring functions. 

2.3 Plumbing 

Miscellaneous upgrades for ADA compliance per September 2014 ADA report, 
including repositioning toilet heights and correcting lavatory/drinking fountain 
access.  

2.4 Fire Protection 

Modify sprinklers for code updates.   

2.5 Indirect Costs 

Cost of building/locating the EOC elsewhere on campus. Council Chambers remains 
at the Community Hall.  The operations of the facility is not included in the costing. 

3.0 OPTION B - UPGRADE CITY HALL WITH LIFE SAFETY + EOC 

3.1 Electrical 

Existing Electrical equipment including Main Switchboard, panelboards, transformers 
etc. are all well past their useful life.  Replace all Electrical distribution equipment. 

Existing wiring to be removed and new wiring to be pulled through new conduit. 

Existing Generator is well past it’s useful life.  Replace with new generator. 

Evaluate Generator capacity versus the latest EOC requirements.  Minimum 
generator size to be 125kW to match existing size. 

Upgrade Fire Alarm to meet the latest Life Safety requirements. 

Provide new lighting and lighting controls to meet the latest T24 requirements. 
Emergency power for egress fixtures, via local battery packs. 

3.2 Mechanical 

Same points as Option A, also including the following: 

Upgrade all duct, pipe, and equipment anchorage and seismic attachments to 
building structure. Replace duct and pipe connections with flexible joints throughout. 
All large equipment shall be spring isolated. 

AHU to be placed in attic level or roof.  Preliminary selection indicates (2) AHU's at 
7'W x 28'L x 5'H (10,000 lbs each). 
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Boiler to be placed at roof level. 

Add HVAC heating to generator load (AHU, Boiler, Pumps, will be on emergency 
power, connected to the generator). 

3.3 Plumbing 

Miscellaneous upgrades for ADA compliance per September 2014 ADA report, 
including repositioning toilet heights and correcting lavatory/drinking fountain 
access.  

Upgrade all plumbing equipment and pipe anchorage and seismic attachments to 
building structure. 

3.4 Fire Protection 

Modify sprinklers for code updates.   

Upgrade fire sprinkler pipe anchorage and seismic attachments.  

3.5 Indirect Costs 

Cost of operating the Council Chambers at the Community Hall is separate. 

3.6 Floodplain Considerations 

We understand that FEMA stipulations require that emergency equipment shall not 

be located within Special Flood Hazard Areas Zones A, AE, and AO (which are areas 
within the 100 year floodplain).  The attached FEMA map shows flood plain areas in 
the City of Cupertino and near the project location indicating that the project 

location is not within the 100 year floodplain zones.  

FEMA’s 2007 Design Guide for Improving Critical Facility Safety from Flooding and 
High Winds, publication 543 (located here: http://www.fema.gov/media-library-

data/20130726-1557-20490-1542/fema543_complete.pdf) advises that emergency 
equipment should be located above the 500 year flood elevation. While this is a 
design guideline and not necessarily a FEMA requirement, PAE recommends that the 

project design should attempt to comply with this guideline.  Consideration should 
be given to relocating the emergency generator to a level above grade to mitigate 
the risk of flooding due to storm conditions or piping malfunctions within the 
building. 

The attached map indicates that the project is within the 500 year floodplain; 
however it does not designate the specific elevation of the 500 year flood.  PAE 

recommends that a qualified firm/organization should be engaged to consult on 
specific floodplain elevations and recommendations for FEMA compliant locations for 
the emergency generator. 

4.0 OPTION C - GUT AND REMODEL CITY HALL 

4.1 Electrical 

Existing Electrical equipment including Main Switchboard, panelboards, transformers 

etc. are all well past their useful life.  Replace all Electrical distribution equipment. 
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Provide new Electrical Distribution throughout the building.  This includes new Main 
Switchboards, panelboards, and transformers. 

Provide new conduits to distribute power. 

New wiring 

Existing Generator is well past it’s useful life.  Replace with new generator. 

Evaluate Generator capacity versus the latest EOC requirements. Minimum generator 
size to be 125kW to match existing size. 

Upgrade Fire Alarm to meet the latest Life Safety requirements. 

Provide new lighting and lighting controls to meet the latest T24 requirements.  
Emergency power for egress fixtures, via local battery packs. 

4.2 Mechanical 

Same points as Option B, also including the following: 

New thermal zoning layout. 

New distribution ductwork. 

New distribution piping. 

Design for mixed mode natural + mechanical ventilation, possibly engaging light 
wells or light court for transfer air. 

All new mechanical system is likely to remain an air based VAV + reheat system. 

4.3 Plumbing 

Provide new high efficiency, condensing gas water heater. 

Provide all new piping for the following systems: 

      a) Domestic Cold and Hot water piping 

      b) Vent piping 

      c) Gas piping 

      d) Storm piping 

      e) Waste piping 

Provide new (water conserving) plumbing fixtures, ADA compliant. 

4.4 Fire Protection 

New sprinkler system.  

4.5 Indirect Costs 

Cost of operating the Council Chambers at the Community Hall is separate. 
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4.6 Floodplain Considerations 

Same as Option B. 

5.0 OPTION D - NEW CITY HALL BUILDING + BASEMENT PARKING 

5.1 Electrical 

New incoming service 

New distribution 

New Lighting 

New Generator 

New Fire Alarm 

5.2 Mechanical 

New central hydronic equipment: geothermal slinky field (60,000 sf area) below 

basement parking, served by water to water heat pump.  Although the basement 
parking footprint area is planned to be 45,000 sf a 60,000 sf excavation area may be 
available due to shoring requirements.  If needed the slinky field can extend further 
into (below) the site, or can be located in another location that may already be 

planned for excavation for other campus reasons.  If desired, the slinky field can be 
piped so as to accommodate potential future expansion should the slinky field ever 
be desired for use as a campus system serving multiple buildings.  

    - Take advantage of federal tax savings for geothermal systems: 10% Tax Credit 
year 1, and 100% depreciation over 5 years.  

    - City of Cupertino to determine tax liability and eligibility for tax savings 
programs.  One option may be a Thermal Purchase Agreement (TPA) in which a 
tax-liable 3rd party procures the geothermal system and secures the tax 

savings, and the City of Cupertino purchases the thermal energy from the 3rd 
party.  

New indoor services, including radiant heating/cooling with dedicated outdoor air 

system. 

Garage ventilation with CO sensor control. 

5.3 Plumbing 

New incoming/outgoing services for Fire, Gas, Domestic Cold Water, Storm Drain, 
and Waste. 

New high efficiency condensing gas water heater and associated components 
(recirculating pump, storage tank, expansion tank, etc.) 

New water conserving plumbing fixtures, ADA compliant. 

New plumbing piping systems. 
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5.4 Fire Protection 

New sprinkler system.  

5.5 Indirect Costs 

Cost of operating the Council Chambers at the Community Hall is separate. 

5.6 Floodplain Considerations 

Same as Option B. 

6.0 OPTION E - NEW CITY HALL BUILDING + BASEMENT PARKING + 
COUNCIL CHAMBERS 

6.1 Electrical 

Same as Option D 

6.2 Mechanical 

Same as Option D, with higher ventilation rates and equipment capacities and 
geothermal slinky field (70,000 sf area to account for additional area of council 

chambers). 

6.3 Plumbing 

Same as Option D 

6.4 Fire Protection 

Same as Option D 

6.5 Indirect Costs 

Assume EOC included. 

6.6 Floodplain Considerations 

Same as Option B. 

7.0 ENERGY BENCHMARKING 

Based on 2013 utility bills, the existing facility operates inefficiently at an energy cost rate 

of $3.65/sf-year and an Energy Use Intensity (EUI) of 92 kBTU/sf-year (based on a 
September 2014 study provided by the City).  A modern, energy efficient new 

construction office building in this climate would operate at approximately $1.20/sf-year 
and 35 kBtu/sf-year.   

Based on PAE’s project experience, Figures 1 and 2 on the next page illustrate potential 

reductions in energy use and energy cost associated with each of the options described in 

this report.   
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Figures 3 and 4 illustrate preliminary life cycle cost analysis and total cost of ownership 

for the mechanical systems described in Options A-E. In this case, the first cost of 

Options D and E was normalized on an area basis for equal comparison to Option A, B, 
and C. The Option D and E costs shown here are as if these options had the same project 
area as Option A, B, and C.   

Figures 3 and 4 show that even though Options C, D, and E have higher first costs, the 

total cost of ownership over time is significantly less compared to Options A and B. The 
simple paybacks on Options D and E are less than 10 years, and the 30 year total cost of 
ownership for Options D and E are millions of dollars less than any other option.  This is 
something to consider for the life of a project that is expected to last 30 years or more. 
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Figure 1. Energy Use Intensity (EUI) comparisons 

 
Figure 2. Energy Cost Density comparisons 
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Figure 3. Life Cycle Cost Analysis Results 

 

 

Figure 4. Total Cost of Ownership over 30 years 

 

LIFECYCLE COST ANALYSIS

BASED ON 30 YEAR ANALYSIS - 2014 to 2043
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of Ownership 
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Energy Use 

Index 

(kBtu/sf-yr)

A $2,725,421 $79,292 $40,003 $63,940 - $5,268,795 $10,309,194 70

B $3,065,022 $79,292 $40,003 $63,940 N/A $5,608,396 $10,648,795 70

C $3,710,142 $47,575 $40,003 $36,570 16.7 $5,290,933 $8,523,976 40

D $3,750,927 $23,788 $26,884 $22,770 9.3 $4,754,949 $6,651,191 25

E $3,705,176 $23,788 $26,884 $22,770 8.9 $4,709,199 $6,605,441 25

Notes / Assumptions:

1.

OPTIONS

Option A -UPGRADE CITY HALL 

WITH LIFE SAFETY

Option B - UPGRADE CITY HALL 

WITH LIFE SAFETY + EOC

Option C - 4.0 OPTION C - GUT 

AND REMODEL CITY HALL

Option D - 5.0 OPTION D - NEW 

CITY HALL BUILDING + BASEMENT 

PARKING

Option E - 6.0 OPTION E - NEW 

CITY HALL BUILDING + BASEMENT 

PARKING + COUNCIL CHAMBERS

Capital Costs are based on reports from TBD consultants, dated 10/5/14 and 10/6/14, plus PAE estimates of controls costs.  Capital costs of 

Options D and E are normalized by project area to create an even comparison with Options A, B, C.  These are the costs if a new building 

was built with the same area as the existing building.
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