
 
 

DEPARTMENT OF PLANNING, BUILDING AND CODE 
ENFORCEMENT  

 
 

Purpose of the Compliance Checklist 

In 2020, the City adopted a Greenhouse Gas Reduction Strategy (GHGRS) that outlines the actions the 

City will undertake to achieve its proportional share of State greenhouse gas (GHG) emission reductions 

for the interim target year 2030. The purpose of the Greenhouse Gas Reduction Strategy Compliance 

Checklist (Checklist) is to:  

▪ Implement GHG reduction strategies from the 2030 GHGRS to new development projects. 

▪ Provide a streamlined review process for proposed new development projects that are subject 

to discretionary review and trigger environmental review pursuant to the California 

Environmental Quality Act (CEQA).  

The 2030 GHGRS presents the City’s comprehensive path to reduce GHG emissions to achieve the 2030 

reduction target, based on SB 32, BAAQMD, and OPR. Additionally, the 2030 GHGRS leverages other 

important City plans and policies; including the General Plan, Climate Smart San José, and the City 

Municipal Code in identifying reductions strategies that achieve the City’s target. CEQA Guidelines 

Section 15183.5 allows for public agencies to analyze and mitigate GHG emissions as part of a larger plan 

for the reduction of greenhouse gases. Accordingly, the City of San José’s 2030 GHGRS represents San 

José’s qualified climate action plan in compliance with CEQA.  

As described in the 2030 GHGRS, these GHG reductions will occur through a combination of City 

initiatives in various plans and policies and will provide reductions from both existing and new 

developments. This Compliance Checklist specifically applies to proposed discretionary projects that 

require environmental review pursuant to CEQA. Therefore, the Checklist is a critical implementation 

tool in the City’s overall strategy to reduce GHG emissions. Implementation of applicable reduction 

actions in new development projects will help the City achieve incremental reductions toward its target. 

Per the 2030 GHGRS, the City will monitor strategy implementation and make updates, as necessary, to 

maintain an appropriate trajectory to the 2030 GHG target. 

Pursuant to CEQA Guidelines Sections 15064(h)(3), 15130(d), and 15183(b), a project’s incremental 

contribution to a cumulative GHG emissions effect may be determined not to be cumulatively 

considerable if it complies with the requirements of the GHGRS. 
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Instructions for Compliance Checklist   

Applicants shall complete the following sections to demonstrate conformance with the City of San José 

2030 Greenhouse Gas Reduction Strategy for the proposed project. All projects must complete Section 

A. General Plan Policy Conformance and Section B. Greenhouse Gas Reduction Strategies. Projects that 

propose alternative GHG mitigation measures must also complete Section C. Alternative Project 

Measures and Additional GHG Reductions. 

A. General Plan Policy Compliance  

Projects need to demonstrate consistency with the Envision San José 2040 General Plan’s relevant 

policies for Land Use & Design, Transportation, Green Building, and Water Conservation, enumerated in 

Table A. All applicants shall complete the following steps. 

1. Complete Table A, Item #1 to demonstrate the project’s consistency with the General Plan 

Land Use and Circulation Diagram.  

2. Complete Table A, Items #2 through #4 to demonstrate the project’s consistency with 

General Plan policies1 related to green building; pedestrian, bicycle & transit site design; and 

water conservation and urban forestry, as applicable. For each policy listed, mark the 

relevant yes/no check boxes to indicate project consistency, and provide a qualitative 

description of how the policy is implemented in the proposed project or why the policy is not 

applicable to the proposed project. Qualitative descriptions can be included in Table A or 

provided as separate attachments. This explanation will provide the basis for analysis in the 

CEQA document.  

B. Greenhouse Gas Reduction Strategies  

Table B identifies the GHGRS strategies and recommended consistency options. Projects need to 

demonstrate consistency with the GHGRS reduction strategies listed in Table B or document why the 

strategies are not applicable or are infeasible. The corresponding GHGRS strategies are indicated in the 

table to provide additional context, with the full text of the strategies preceding Table B. 

Residential projects must complete Table B, Part 1 and 2; Non-residential projects must complete Table 

B, Part 2 only. All applicants shall complete the following steps for Table B. 

1. Review the project consistency options described in the column titled ‘GHGRS Strategy and 

Consistency Options’. 

2. Use the check boxes in the column titled “Project Conformance” to indicate if the strategy is 

‘Proposed’, ‘Not Applicable’, ‘Not Feasible’, or if there is an ‘Alternative Measure Proposed’. 

 
 

1 The lists in items # 2-4 do not represent all General Plan policies but allow projects to demonstrate consistency and achievement 

of policies that are related to quantified reduction estimates in the 2030 GHGRS. 
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3. Provide a qualitative analysis of the proposed project’s compliance with the GHGRS 

strategies in the column titled “Description of Project Measure”. This will be the basis for 

CEQA analysis to demonstrate compliance with the 2030 GHGRS and by extension, with SB 

32. The qualitative analysis should provide: 

a. A description of which consistency options are included as part of the proposed project, 

or 

b. A description of why the strategy is not applicable to the proposed project, or 

c. A description of why the consistency options are infeasible. If applicants select ‘Not 

Feasible’ or ‘Alternative Measure Proposed’, they must complete Table C to document 

what alternative project measures will be implemented to achieve a similar level of 

greenhouse gas reduction and how those reduction estimates were calculated. 

C. Alternative Project Measures and Additional GHG Reductions  

Projects that propose alternative GHG mitigation measures to those identified in Table B or propose to 

include additional GHG mitigation measures beyond those described in Tables A and B, shall provide a 

summary explanation of the proposed measures and demonstrate efficiency or greenhouse gas 

reductions achievable though the proposed measures. Documentation for these alternative or 

additional project measures shall be documented in Table C. Any applicants who select ‘Not Feasible’ or 

‘Alternative Measure Proposed’ in Table B must complete the following steps for Table C. 

1. In the column titled “Description of Proposed Measure” provide a qualitative description of what 

measure will be implemented, why it is proposed, and how it will reduce GHG emissions. 

2. In the column titled “Description of GHG Reduction Estimate” demonstrate how the alternative 

project measure would achieve the same or greater level of greenhouse gas reductions as the 

GHGRS strategy it replaces. Documentation or calculation files can be attached separately.  

3. In the column titled “Proposed Measure Implementation” identify how the measure will be 

implemented: incorporated as part of the project design or as an additional measure that is not 

part of the project (e.g., purchase of carbon offsets).  
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Compliance Checklist  
Evaluation of Project Conformance with the  
2030 Greenhouse Gas Reduction Strategy 
 
Table A:  General Plan Consistency

Development Type: ☐ Commercial   ☐ Residential   ☐ Office   ☐ Other: Specify 
  
 
 

  

1) Consistency with the Land Use/Transportation Diagram (Land Use and Density) Yes No 

Is the proposed Project consistent with the Land Use/Transportation Diagram?   

If not, and the proposed project includes a General Plan Amendment, does the 
proposed amendment decrease GHG emissions (in absolute terms or per capita, per 
employee, per service population) below the level assumed in the GHGRS based on the 
existing planned land use? (The project could have a higher density, mix of uses, or 
other features that would reduce GHG emissions compared to the planned land use).2  

  

If not, would the proposed project and the General Plan Amendment increase GHG 
emissions (in absolute terms or per capita, per employee, per service population)? 
Project is not consistent with GHGRS and further modeling will be required to 
determine if additional mitigation measures are necessary.    

  

Response documentation: [Either here or as an attachment] 

 

 

 

 

 
 

2  For example, a General Plan Amendment to change use from single-family residential to multi-family residential or a General Plan 
Amendment to change the use from regional-serving commercial to mixed-use urban in a transit-served area might reduce travel 
demand, and therefore GHG emissions from mobile sources. 

Yongku
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Text Box
San Jose Downtown Primary Commercial (DC) permitted uses: The current project uses comply with Table 20-140Downtown Zoning Districts Use Regulations:Office and Financial Services (P), Multi dwelling (P), and General Retail (P,A)
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2)  Implementation of Green Building Measures Yes No 

MS-2.2: Encourage maximized use of on-site generation of renewable energy for all new 
and existing buildings. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment]  

 

 

  

MS-2.3: Encourage consideration of solar orientation, including building placement, 
landscaping, design and construction techniques for new construction to minimize energy 
consumption. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

 

MS-2.7: Encourage the installation of solar panels or other clean energy power generation 
sources over parking areas. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

 

MS-2.11: Require new development to incorporate green building practices, including 
those required by the Green Building Ordinance. Specifically, target reduced energy use 
through construction techniques (e.g., design of building envelopes and systems to 
maximize energy performance), through architectural design (e.g., design to maximize 
cross ventilation and interior daylight) and through site design techniques (e.g., orienting 
buildings on sites to maximize the effectiveness of passive solar design).  

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

 

MS-16.2: Promote neighborhood-based distributed clean/renewable energy generation to 
improve local energy security and to reduce the amount of energy wasted in transmitting 
electricity over long distances. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 
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PV arrays to be implemented on the roof and horizontal louvers of the building. Based on the area, it could provide up to 17% of the building's electricity. See 100%SD Sustainability Report for further details. 
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Text Box
Shading louvers have been incorporated onto the facade to reduce direct solar radiation thus reducing overall cooling needs of the building. See 100%SD Sustainability Report for further details. 
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Solar panels are incorporated onto the roof to improve energy security. All exccess power generated will be sent back to the grid for distribution. 
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3) Pedestrian, Bicycle & Transit Site Design Measures Yes No 

CD-2.1: Promote the Circulation Goals and Policies in the Envision San José 2040 General
Plan. Create streets that promote pedestrian and bicycle transportation by following
applicable goals and policies in the Circulation section of the Envision San José 2040
General Plan.

a) Design the street network for its safe shared use by pedestrians, bicyclists, and
vehicles. Include elements that increase driver awareness.

b) Create a comfortable and safe pedestrian environment by implementing wider
sidewalks, shade structures, attractive street furniture, street trees, reduced traffic
speeds, pedestrian-oriented lighting, mid-block pedestrian crossings, pedestrian-
activated crossing lights, bulb-outs and curb extensions at intersections, and on-
street parking that buffers pedestrians from vehicles.

c) Consider support for reduced parking requirements, alternative parking
arrangements, and Transportation Demand Management strategies to reduce
area dedicated to parking and increase area dedicated to employment, housing,
parks, public art, or other amenities. Encourage de-coupled parking to ensure that
the value and cost of parking are considered in real estate and business
transactions.

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

CD-2.5: Integrate Green Building Goals and Policies of the Envision San José 2040 General
Plan into site design to create healthful environments. Consider factors such as shaded
parking areas, pedestrian connections, minimization of impervious surfaces, incorporation
of stormwater treatment measures, appropriate building orientations, etc.

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

Yongku
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See TDM report attached. 
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Text Box
The proposed project would conform to the California Green Building Code and proposes LEED Platinum certification, which would exceed the requirements of San Jose Council Policy 6-32, Private Sector Greem Building Policy, and the City's Green Building Ordinance. The project also includes media filters to treat stormwater on-site. 
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 Yes No 

CD-2.11: Within the Downtown and Urban Village Overlay areas, consistent with the 
minimum density requirements of the pertaining Land Use/Transportation Diagram 
designation, avoid the construction of surface parking lots except as an interim use, so that 
long-term development of the site will result in a cohesive urban form. In these areas, 
whenever possible, use structured parking, rather than surface parking, to fulfill parking 
requirements. Encourage the incorporation of alternative uses, such as parks, above 
parking structures.  

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

 

 

CD-3.2: Prioritize pedestrian and bicycle connections to transit, community facilities 
(including schools), commercial areas, and other areas serving daily needs. Ensure that the 
design of new facilities can accommodate significant anticipated future increases in bicycle 
and pedestrian activity. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

  

CD-3.4: Encourage pedestrian cross-access connections between adjacent properties and 
require pedestrian and bicycle connections to streets and other public spaces, with 
particular attention and priority given to providing convenient access to transit facilities. 
Provide pedestrian and vehicular connections with cross-access easements within and 
between new and existing developments to encourage walking and minimize interruptions 
by parking areas and curb cuts.  

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

  

LU-3.5: Balance the need for parking to support a thriving Downtown with the need to 
minimize the impacts of parking upon a vibrant pedestrian and transit oriented urban 
environment. Provide for the needs of bicyclists and pedestrians, including adequate 
bicycle parking areas and design measures to promote bicyclist and pedestrian safety.  

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 
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Long and short term bicycle storage to be provided, as well as on-site shower and changing facilities.
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Long and short term bicycle storage to be provided, as well as on-site shower and changing facilities.
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Text Box
Surrounding the site, there are existing alleys around and through the block. The massing of the building naturally connects the alleys across the site to create a pedestrian network with adjacent retail and urban spaces. 
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 Yes No 

TR-2.8: Require new development to provide on-site facilities such as bicycle storage and 
showers, provide connections to existing and planned facilities, dedicate land to expand 
existing facilities or provide new facilities such as sidewalks and/or bicycle lanes/paths, or 
share in the cost of improvements. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

  

TR-7.1: Require large employers to develop TDM programs to reduce the vehicle trips and 
vehicle miles generated by their employees through the use of shuttles, provision for car-
sharing, bicycle sharing, carpool, parking strategies, transit incentives and other measures. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

 

 

TR-8.5: Promote participation in car share programs to minimize the need for parking 
spaces in new and existing development. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

 

 

 

  

4) Water Conservation and Urban Forestry Measures Yes No 

MS-3.1: Require water-efficient landscaping, which conforms to the State’s Model Water 
Efficient Landscape Ordinance, for all new commercial, institutional, industrial and 
developer-installed residential development unless for recreation needs or other area 
functions. 

  

Not applicable   

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 
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Car share parking spots to be accommodated on-site. 
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Text Box
We are still working on developing our water strategy but we are targeting a 50% reduction in potable water use for landscape irrigation and 40% reduction in potable water use for indoor fixtures and cooling. 
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Text Box
See TDM report attached.  
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Text Box
Long and short term bicycle storage to be provided, as well as on-site shower and changing facilities.
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Yes No 

MS-3.2: Promote the use of green building technology or techniques that can help reduce 
the depletion of the City’s potable water supply, as building codes permit. For example, 
promote the use of captured rainwater, graywater, or recycled water as the preferred 
source for non-potable water needs such as irrigation and building cooling, consistent with 
Building Codes or other regulations. 

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

MS-19.4: Require the use of recycled water wherever feasible and cost-effective to serve 
existing and new development. 

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

MS-21.3: Ensure that San José’s Community Forest is comprised of species that have low 
water requirements and are well adapted to its Mediterranean climate. Select and plant 
diverse species to prevent monocultures that are vulnerable to pest invasions. 
Furthermore, consider the appropriate placement of tree species and their lifespan to 
ensure the perpetuation of the Community Forest. 

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

MS-26.1: As a condition of new development, require the planting and maintenance of 
both street trees and trees on private property to achieve a level of tree coverage in 
compliance with and that implements City laws, policies or guidelines. 

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

Yongku
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We are still working on developing our water strategy but we are targeting a 50% reduction in potable water use for landscape irrigation and 40% reduction in potable water use for indoor fixtures and cooling. 

Yongku
Text Box
We are still working on developing our water strategy but we are targeting a 50% reduction in potable water use for landscape irrigation and 40% reduction in potable water use for indoor fixtures and cooling. 

Yongku
Text Box
The landscape design is still being developed but all species will have low water requirements and be adapted to the Mediterranean climate.

Yongku
Text Box
During construction the project will preserve existing trees along  S 2nd Street. Only one existing tree will need to be removed to  provide access to the site.There will be additional trees within the new Paseo and along the network alleys. The intermittent terraces and the two roof terraces will also have trees planted to provide shade and mitigate a heat island effect.
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Yes No 

ER-8.7: Encourage stormwater reuse for beneficial uses in existing infrastructure and 
future development through the installation of rain barrels, cisterns, or other water 
storage and reuse facilities. 

Not applicable 

Describe how the project is consistent or why the measure is not applicable. [Either here or 
as an attachment] 

GHGRS Strategies 

GHGRS #1: The City will implement the San José Clean Energy program to provide residents and businesses 
access to cleaner energy at competitive rates. 

GHGRS #2: The City will implement its building reach code ordinance (adopted September 2019) and its 
prohibition of natural gas infrastructure ordinance (adopted October 2019) to guide the city’s new 
construction toward zero net carbon (ZNC) buildings. 

GHGRS #3: The City will expand development of rooftop solar energy through the provision of technical 
assistance and supportive financial incentives to make progress toward the Climate Smart San José goal of 
becoming a one-gigawatt solar city. 

GHGRS #4: The City will support a transition to building decarbonization through increased efficiency 
improvements in the existing building stock and reduced use of natural gas appliances and equipment. 

GHGRS #5: As an expansion to Climate Smart San José, the City will update its Zero Waste Strategic Plan and 
reassess zero waste strategies. Throughout the development of the update, the City will continue to divert 
90 percent of waste away from landfills through source reduction, recycling, food recovery and composting, 
and other strategies. 

GHGRS #6: The City will continue to be a partner in the Caltrain Modernization Project to enhance local 
transit opportunities while simultaneously improving the city’s air quality.  

GHGRS #7: The City will expand its water conservation efforts to achieve and sustain long-term per capita 
reductions that ensure a reliable water supply with a changing climate, through regional partnerships, 
sustainable landscape designs, green infrastructure, and water-efficient technology and systems.  

Yongku
Line

hunter
Text Box
Stormwater reuse is not proposed. However, the project propose a media filter system to discharge storm water. 
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Table B: 2030 Greenhouse Gas Reduction Strategy Compliance 

GHGRS Strategy and Consistency 
Options 

Description of Project Measure Project Conformance 

PART 1: RESIDENTIAL PROJECTS ONLY 

Zero Net Carbon Residential 
Construction 

1. Achieve/exceed the City’s Reach Code,
and

2. Exclude natural gas infrastructure in
new construction,
or

3. Install on-site renewable energy
systems or participate in a community
solar program to offset 100% of the
project’s estimated energy demand,
or

4. Participate in San José Clean Energy at
the Total Green level (i.e., 100%
carbon-free electricity) for electricity
accounts associated with the project
until which time SJCE achieves 100%
carbon-free electricity for all accounts.

Supports Strategies: 
GHGRS #1, GHGRS #2, GHGRS #3 

Describe which, if any, project consistency options 
from the leftmost column you are implementing.  

OR, 

Describe why this strategy is not applicable to your 
project. 

OR, 

Describe why such measures are infeasible. 

 Proposed 

 Not Applicable 

 Not Feasible* 

 Alternative 
Measure Proposed 

* The 2030 GHGRS
assumed this strategy
would be feasible for
50% of residential
units constructed
between 2020 and
2030.

PART 2: RESIDENTIAL AND NON-RESIDENTIAL PROJECTS 

Renewable Energy Development 

1. Install solar panels, solar hot water, or 
other clean energy power generation 
sources on development sites,
or

2. Participate in community solar 
programs to support development of 
renewable energy in the community, 
or

3. Participate in San José Clean Energy at 
the Total Green level (i.e., 100%
carbon-free electricity) for electricity 
accounts associated with the project.

Supports Strategies: 
GHGRS #1, GHGRS #3 

 See Part 1 
(Residential 
projects only) 

 Proposed 

 Not Applicable 

 Not Feasible 

 Alternative 
Measure Proposed 

Describe which, if any, project consistency options 
from the leftmost column you are implementing.  

OR, 

Describe why this strategy is not applicable to your 
project. 

OR, 

Describe why such measures are infeasible. 

The proposed project includes solar photovolatic 
panels on the louvers surrounding the facade of the 
building and on the rooftop for on-site energy 
generation. The project would procure 100% green 
power beyond what the on-site photovolatics can 
provide. In addition, the project would pursue ILFI 
Zero Carbon Certification, which requires all electric 
buildings and 100% renewable energy.

/

Yongku
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GHGRS Strategy and Consistency 
Options 

Description of Project Measure Project Conformance 

Building Retrofits – Natural Gas3 

This strategy only applies to projects that 
include a retrofit of an existing building. If 
the proposed project does not include a 
retrofit, select “Not Applicable” in the 
Project Conformance column. 

1. Replace an existing natural gas 
appliance with an electric alternative 
(e.g., space heater, water heater, 
clothes dryer), 
or 
 

2. Replace an existing natural gas 
appliance with a high-efficiency model 

Supports Strategies:  
GHGRS #4 

Describe which, if any, project consistency options 
from the leftmost column you are implementing.  

OR, 

Describe why this strategy is not applicable to your 
project. 

OR, 

Describe why such measures are infeasible. 

 

 Proposed 

 Not Applicable 

 Not Feasible 

 Alternative 
Measure Proposed 

 

 

 

 

Zero Waste Goal 

1. Provide space for organic waste (e.g., 
food scraps, yard waste) collection 
containers, 
and/or 
 

2. Exceed the City’s construction & 
demolition waste diversion 
requirement. 

Supports Strategies:  
GHGRS #5 

Describe which, if any, project consistency options 
from the leftmost column you are implementing.  

OR, 

Describe why this strategy is not applicable to your 
project. 

OR, 

Describe why such measures are infeasible. 

 Proposed 

 Not Applicable 

 Not Feasible 

 Alternative 
Measure Proposed 

 

 
 

3 GHGRS Strategy #4 applies to existing building retrofits and not to new construction; Strategy #2 applies to new construction to 
reduce natural gas related GHG emissions 

Yongku
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This strategy is not applicable to this project because it is new construction and there are no exisiting buildings on-site. 
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GHGRS Strategy and Consistency 
Options 

Description of Project Measure Project Conformance 

Caltrain Modernization 

1. For projects located within ½ mile of a 
Caltrain station, establish a program 
through which to provide project 
tenants and/or residents with free or 
reduced Caltrain passes 
or 
 

2. Develop a program that provides 
project tenants and/or residents with 
options to reduce their vehicle miles 
traveled (e.g., a TDM program), which 
could include transit passes, bike 
lockers and showers, or other 
strategies to reduce project related 
VMT. 

Supports Strategies:  
GHGRS #6 

Describe which, if any, project consistency options 
from the leftmost column you are implementing.  

OR, 

Describe why this strategy is not applicable to your 
project. 

OR, 

Describe why such measures are infeasible. 

 Proposed 

 Not Applicable 

 Not Feasible 

 Alternative 
Measure Proposed 

 

Water Conservation 

1. Install high-efficiency 
appliances/fixtures to reduce water 
use, and/or include water-sensitive 
landscape design, 
and/or 
 

2. Provide access to reclaimed water for 
outdoor water use on the project site. 

Supports Strategies:  
GHGRS #7 

Describe which, if any, project consistency options 
from the leftmost column you are implementing.  

OR, 

Describe why this strategy is not applicable to your 
project. 

OR, 

Describe why such measures are infeasible. 

 Proposed 

 Not Applicable 

 Not Feasible 

 Alternative 
Measure Proposed 
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The project proposes LEED Platinum certification and would include installation of high-efficiency appliances/fixtures to reduce water use.

Yongku
Line

hunter
Text Box
See TDM report attached.
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Table C: Applicant Proposed Greenhouse Gas Reduction 
Measures 

Description of Proposed Measure 
Description of GHG Reduction Estimate 

Proposed Measure 
Implementation 

[Describe the proposed project measure 
and why it is proposed] 

 

 

Supports Strategies/Sectors:  
GHGRS # 

[Demonstrate the effectiveness of the proposed 
measure to reduce the project’s GHG emissions. 

Include a description of how your measure will reduce 
emissions and provide supporting quantification 
documentation/assumptions.] 

 Part of Design 

 Additional 
Measure 

[Describe the proposed project measure 
and why it is proposed] 

 

 

Supports Strategies/Sectors:  
GHGRS # 

[Demonstrate the effectiveness of the proposed 
measure to reduce the project’s GHG emissions. 

Include a description of how your measure will reduce 
emissions and provide supporting quantification 
documentation/assumptions.] 

 Part of Design 

 Additional 
Measure 

[Describe the proposed project measure 
and why it is proposed] 

 

 

Supports Strategies/Sectors:  
GHGRS # 

[Demonstrate the effectiveness of the proposed 
measure to reduce the project’s GHG emissions. 

Include a description of how your measure will reduce 
emissions and provide supporting quantification 
documentation/assumptions.] 

 Part of Design 

 Additional 
Measure 

[Describe the proposed project measure 
and why it is proposed] 

 

 

Supports Strategies/Sectors:  
GHGRS # 

[Demonstrate the effectiveness of the proposed 
measure to reduce the project’s GHG emissions. 

Include a description of how your measure will reduce 
emissions and provide supporting quantification 
documentation/assumptions.] 

 Part of Design 

 Additional 
Measure 
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10344 Fountain Alley - Sustainability Goals Tracker
Last Updated : 201027

Goal Description Critical Path Key Disciplines
Key 
Milestone

Status SD Comments

All Electric Systems

All-electric systems for space heating, domestic hot water, 

and office floors. Any tenant kitchens/amenities on

office floors will also be all-electric.

--

Taylor 

A10 100% SD All electric systems are in the current design.

All Electric Systems Stretch goal: No natural gas utility connection
Further discussion with Westbank 

leasing team.

A10 

Taylor

Westbank

100% SD

Current direction is to include gas to ground floor retail, as San Jose is issuing a change to thier reach code that allows it. 

Open question is whether WB would consider all-electric kitchens anyway. This is awaiting feedback from thier leasing 

team. 

Title 24 compliance Achieve 2019 Title 24 compliance
Reduce window-to-wall ratio to 

approximately 60%

A10

Taylor

Nemetz

BIG

50% DD

Title 24 model shows that 60 - 64% window-to-wall ratio (WWR) is needed for compliance, using curtainwall with a 

reasonable U-value. A10 and BIG to continue collaborating on design options into DD. While SD100 documents a 70% 

glass area, BIG has identified numerous opportunities for DD development where introducing more opacity makes sense. 

25% Energy Use 

Savings

25% energy use savings from ASHRAE 2010 Baseline, or a 

maximum EUI of 28 kBtu/sq.ft./year, as per ILFI Zero

Carbon Certification requirements

A10

Taylor

Nemetz

BIG

100% SD
Current design is 34 kBtu/sq.ft./year; with efficiency measures the project can achieve 29 kBtu/sq.ft./year. On site PV can 

reduce the EUI to between 19 and 24 kBtu/sq.ft./year.

40% Savings using 

LEED v4 ACP95

40% savings from ASHRAE 2010 baseline, calculated using 

LEED v4 ACP95 (which combines GHG, energy use, and/or 

energy cost as metrics)

A10

Taylor

Nemetz

BIG

100% DD Likely, pending the extents of rooftop and facade PV. LEED energy model to be developed in DD

Target AIA 2030 EUI
Stretch goal: Meet AIA 2030 target for 2020. (Target EUI is 20 

kbtu/sf/yr for office space.)

Identify AIA 2030 target. 

Develop energy model & test 

energy efficiency measures. 

Identify pathway to achieve each 

savings target.

A10

Taylor

Nemetz

BIG

100% SD
Possible with maximum PV extents. Current design is 34 kBtu/sq.ft./year; with efficiency measures the project can achieve 

29 kBtu/sq.ft./year. On site PV can reduce the EUI to between 19 and 24 kBtu/sq.ft./year.

5% of total energy 

generated on site PV

5% of energy demand met through on-site PV across the 

Westbank San Jose portfolio; individual building targets

to be developed.

Recommended PV target for SJFA - 

is 17%

A10 

Westbank 

 Nemetz

100% SD
This is a portfolio-wide goal. A10 has analyzed SJFA's PV potential if mounted on the external shades and rooftop, up to 

17% offset is possible. SJFA is considered to be the largest contributor to the portfolio-wide goal of 5%. 

Carbon Free Electricity 100% carbon-free electricity purchasing for whole building.

Confirm carbon-free electricity 

purchase approach for tenants: 

pass-through as part of lease 

or other means.

Westbank

A10
100% CD Westbank and A10 to develop portfolio-wide carbon-free electricity purchasing strategy.

Green Power vs. Virtual 

PPA

Carbon-free electricity purchasing procured through virtual 

PPA or similar to achieve true additionality (may not be San 

Jose Clean Energy) and meet LEED Tier 1 requirements.

Develop details on renewable 

power procurement strategy - 

green power vs. virtual PPA

Westbank

A10
100% CD Westbank and A10 to develop portfolio-wide carbon-free electricity purchasing strategy.

10% Embodied Carbon 

Reduction

Reduce embodied carbon of structure & enclosure by 10% as 

per ILFI Zero Carbon Certification requirements
50% DD LCA calculations will begin in DD.

Maximum embodied 

carbon emissions of 

500 kg-CO2e/m²

Maximum embodied carbon emissions of 500 kg-CO2e/m², 

averaged across the Westbank San Jose Portfolio, as per ILFI 

Zero Carbon Certification requirements

100% DD  LCA calculations will begin in DD.

100% remaining Carbon 

Emissions to be offset

Offset 100% of remaining embodied carbon emissions across 

the Westbank San Jose portfolio.
100% DD Westbank and A10 to develop portfolio-wide carbon offset purchase.

50% reduction in 

embodied carbon 

across the Westbank 

San Jose portfolio

Stretch goal: 50% reduction in embodied carbon across the 

Westbank San Jose portfolio. Individual building 

stretch goals to be developed

100% DD LCA calculations will begin in DD.

Achieve LEED 

Enhanced Refrigerant 

Management credit

HVAC: Achieve LEED Enhanced Refrigerant Management 

credit
100% SD Taylor Engineering confirmed refrigerant complies with LEED criteria.

Develop LCAs for buildings and 

pathway to meet these targets. 

A10 

Glotman 

Simpson 

BIG 

Westbank

Taylor 

A10

Westbank

Embodied 
Carbon

Low GWP 
Refrigerants

Develop low-GWP refrigerant 

guideline for project teams; for 

projects where chiller types have 

already been determined, identify 

available refrigerants with the 

lowest GWP possible.

Electrification

Energy 
Efficiency

Confirm which efficiency measures 

are agreed to as DD documentation 

evolves, and detail the extents of 

rooftop and facade PV

Renewable 
Energy

10344 Fountain Alley - Sustainability Goals Tracker
Last Updated : 201027

Goal Description Critical Path Key Disciplines
Key 
Milestone

Status SD Comments

All Electric Systems

All-electric systems for space heating, domestic hot water, 

and office floors. Any tenant kitchens/amenities on

office floors will also be all-electric.

--

Taylor 

A10 100% SD All electric systems are in the current design.

All Electric Systems Stretch goal: No natural gas utility connection
Further discussion with Westbank 

leasing team.

A10 

Taylor

Westbank

100% SD

Current direction is to include gas to ground floor retail, as San Jose is issuing a change to thier reach code that allows it. 

Open question is whether WB would consider all-electric kitchens anyway. This is awaiting feedback from thier leasing 

team. 

Title 24 compliance Achieve 2019 Title 24 compliance
Reduce window-to-wall ratio to 

approximately 60%

A10

Taylor

Nemetz

BIG

50% DD

Title 24 model shows that 60 - 64% window-to-wall ratio (WWR) is needed for compliance, using curtainwall with a 

reasonable U-value. A10 and BIG to continue collaborating on design options into DD. While SD100 documents a 70% 

glass area, BIG has identified numerous opportunities for DD development where introducing more opacity makes sense. 

25% Energy Use 

Savings

25% energy use savings from ASHRAE 2010 Baseline, or a 

maximum EUI of 28 kBtu/sq.ft./year, as per ILFI Zero

Carbon Certification requirements

A10

Taylor

Nemetz

BIG

100% SD
Current design is 34 kBtu/sq.ft./year; with efficiency measures the project can achieve 29 kBtu/sq.ft./year. On site PV can 

reduce the EUI to between 19 and 24 kBtu/sq.ft./year.

40% Savings using 

LEED v4 ACP95

40% savings from ASHRAE 2010 baseline, calculated using 

LEED v4 ACP95 (which combines GHG, energy use, and/or 

energy cost as metrics)

A10

Taylor

Nemetz

BIG

100% DD Likely, pending the extents of rooftop and facade PV. LEED energy model to be developed in DD

Target AIA 2030 EUI
Stretch goal: Meet AIA 2030 target for 2020. (Target EUI is 20 

kbtu/sf/yr for office space.)

Identify AIA 2030 target. 

Develop energy model & test 

energy efficiency measures. 

Identify pathway to achieve each 

savings target.

A10

Taylor

Nemetz

BIG

100% SD
Possible with maximum PV extents. Current design is 34 kBtu/sq.ft./year; with efficiency measures the project can achieve 

29 kBtu/sq.ft./year. On site PV can reduce the EUI to between 19 and 24 kBtu/sq.ft./year.

5% of total energy 

generated on site PV

5% of energy demand met through on-site PV across the 

Westbank San Jose portfolio; individual building targets

to be developed.

Recommended PV target for SJFA - 

is 17%

A10 

Westbank 

 Nemetz

100% SD
This is a portfolio-wide goal. A10 has analyzed SJFA's PV potential if mounted on the external shades and rooftop, up to 

17% offset is possible. SJFA is considered to be the largest contributor to the portfolio-wide goal of 5%. 

Carbon Free Electricity 100% carbon-free electricity purchasing for whole building.

Confirm carbon-free electricity 

purchase approach for tenants: 

pass-through as part of lease 

or other means.

Westbank

A10
100% CD Westbank and A10 to develop portfolio-wide carbon-free electricity purchasing strategy.

Green Power vs. Virtual 

PPA

Carbon-free electricity purchasing procured through virtual 

PPA or similar to achieve true additionality (may not be San 

Jose Clean Energy) and meet LEED Tier 1 requirements.

Develop details on renewable 

power procurement strategy - 

green power vs. virtual PPA

Westbank

A10
100% CD Westbank and A10 to develop portfolio-wide carbon-free electricity purchasing strategy.

10% Embodied Carbon 

Reduction

Reduce embodied carbon of structure & enclosure by 10% as 

per ILFI Zero Carbon Certification requirements
50% DD LCA calculations will begin in DD.

Maximum embodied 

carbon emissions of 

500 kg-CO2e/m²

Maximum embodied carbon emissions of 500 kg-CO2e/m², 

averaged across the Westbank San Jose Portfolio, as per ILFI 

Zero Carbon Certification requirements

100% DD  LCA calculations will begin in DD.

100% remaining Carbon 

Emissions to be offset

Offset 100% of remaining embodied carbon emissions across 

the Westbank San Jose portfolio.
100% DD Westbank and A10 to develop portfolio-wide carbon offset purchase.

50% reduction in 

embodied carbon 

across the Westbank 

San Jose portfolio

Stretch goal: 50% reduction in embodied carbon across the 

Westbank San Jose portfolio. Individual building 

stretch goals to be developed

100% DD LCA calculations will begin in DD.

Achieve LEED 

Enhanced Refrigerant 

Management credit

HVAC: Achieve LEED Enhanced Refrigerant Management 

credit
100% SD Taylor Engineering confirmed refrigerant complies with LEED criteria.

Develop LCAs for buildings and 

pathway to meet these targets. 

A10 

Glotman 

Simpson 

BIG 

Westbank

Taylor 

A10

Westbank

Embodied 
Carbon

Low GWP 
Refrigerants

Develop low-GWP refrigerant 

guideline for project teams; for 

projects where chiller types have 

already been determined, identify 

available refrigerants with the 

lowest GWP possible.

Electrification

Energy 
Efficiency

Confirm which efficiency measures 

are agreed to as DD documentation 

evolves, and detail the extents of 

rooftop and facade PV

Renewable 
Energy

Use refrigerants with 

GWP close to zero

Stretch goal: Use refrigerants with GWP as close to zero as 

possible
100% DD Taylor Engineering to evaluate very low GPW refrigerants in DD

Offset all refrigerant 

GWP

Stretch goal: offset refrigerant GWP across the Westbank 

San Jose Portfolio

Recommend method for offsetting 

refrigerant GWP.

A10

Westbank
100% CD A10 to recommend a method for offsetting refrigerant GWP.

Smart Controls for 

energy efficiency

Consider smart controls as  part of each building’s energy 
efficiency strategy.

Refine goals and budget for smart 

building features. Establish a single 

point of contact or a coordinated 

platform for smart building controls

Taylor 

Nemetz

A10

100% DD
Master Switch controls and smart thermostats in residential units allow lighting, equipment, heating, cooling and ventilation 

setback during unoccupied hours. 

Use smart building 

controls to reduce 

GHGs further

Stretch goal: Use smart building controls to control 

loads/renewables/energy storage across the Westbank San 

Jose portfolio, to reduce GHGs beyond what energy efficiency 

measures accomplish.

Develop “virtual microgrid” concept 
for coordinating renewables, 

energy storage, and loads to 

reduce GHGs

Taylor

Nemetz

Westbank

A10

100% DD Portfolio-wide goal. A10 to study what potential there is for this concept and coordinate with Nemetz.  

Achieve 17 LEED 

v4/4.1 Location & 

Transportation points

Achieve 17 LEED v4/4.1 Location & Transportation points -- A10 100% SD A10 confirmed.

10% EV parking on 

opening day & 100% EV-

ready spaces

10% EV parking on opening day (measured by number of 

cars that can be charged); 100% EV-ready including 

empty conduit and space for future electrical equipment.

Confirm number and type of 

chargers and operational strategy 

to achieve 10% EV on 

opening day

A10

Westbank
100% DD A10 to study EV parking goal for BOI and SJFA combined

Daylight 55% of spaces to be 

daylit

Stretch goal: Achieve LEED Daylight credit criteria - 55% of 

floorplate daylight autonomous

Deep dive daylight analysis in DD 

to test facade design and potential 

options to improve glare-free 

daylight

A10 

BIG 100% DD

A10 has evaluated the shading options, which are very effective. Next steps are to test daylight access; target glazing 

reductions while maintaining daylight access; and coordinate on shade geometry/finish to eliminate glare as much as 

possible. While the deep floorplates of SJFA are unlikely to result in LEED daylighting points, A10 will validate visual 

comfort in DD. 

All spaces to have an 

operable window within 

25 ft.

All locations adjacent to a perimeter wall (exterior or 

courtyard) should have an operable window within 25 ft.

Holmes to confirm smoke control 

strategy acceptance by the city. 

Holmes

BIG

A10

Taylor

100% DD
Operable window locations and strategy to be confirmed with Holmes as primarily a smoke control design issue. Operable 

windows are already included in the residential floors.

Natural Ventilation for 

space conditioning

All buildings should integrate natural ventilation as part of the 

space conditioning strategy.

Holmes to confirm smoke control 

strategy acceptance by the city. 

Holmes

BIG

A10

Taylor

100% DD

Natural ventilation concept in development. Noise and air quality issues are not severe and do not preclude natural 

ventilation. The office portion of the tower is wrapped in outdoor vegetation spaces, and natural ventilation is an assumed 

cobenefit of the facade plantings. Smoke control strategy will ultimately define the opportunity. 

Biophilia/ 
Landscape

Secondary benefit 

provided by 50% of 

open spaces

At least 50% of all open space and vegetated areas must be 

provide a secondary benefit such as stormwater 

management, food production, pollutant filtration, or habitat 

restoration.

Continue coordination with BIG 

landscape to ensure feasible target 

green roof/planted surface area 

and strategy for secondary 

benefits.

BIG 

A10
100% SD BIG landscape design on track.

Irrigation Water Savings 50% reduction in potable water use for landscape irrigation.

Net Zero Irrigation Stretch goal: No potable water for landscape irrigation

Potable Water Savings
40% reduction in potable water use for indoor fixtures & 

cooling

Net Zero Water

Stretch goal: Zero water waste (i.e., maximum water 

conservation and non-potable water used for all end uses 

that 

allow it by code)

LEED C&S Platinum 

Certification
LEED C&S Platinum Certification

Team meeting to review targeted 

LEED points

A10 

BIG 

RMW 

Taylor

Nemetz

Civil

100% SD
A10 has identified a recommended path to LEED Platinum. Design team has reviewed pathway and agreed to requisite 

strategies. A10 to continue LEED admin through DD.

ILFI Zero Carbon 

Certification
ILFI Zero Carbon Certification

Meet with ILFI to approve portfolio-

scale approach to certification.
A10  

Westbank
50% DD A10 to issue memo outlining portfolio-scale approach, and set up meeting with ILFI to review. 

Water balance shows that 40% savings is possible with hyper-conserving fixtures (eg vacuum fixtures) without reuse. To 

meet the stretch goal of zero water waste, blackwater reuse is needed. Taylor and A10 have ROM estimates from vendors 

for blackwater system to review with Westbank

Certifications

Landscape Water 
Use

Review blackwater options with 

Westbank. 

BIG

A10

Taylor

Westbank

50% DD

Water balance shows that blackwater reuse can almost meet the stretch goal, and the 50% goal can be met via plant 

selection/planter type and irrigation design. Taylor and A10 have ROM estimates from vendors for blackwater system to 

review with Weestbank

Indoor Water Use Review blackwater options with 

Westbank. 

Taylor

A10

Westbank

50% DD

Taylor 

A10

Westbank

Smart Building 
Controls

Transportation

Natural 
Ventilation

Low GWP 
Refrigerants

Develop low-GWP refrigerant 

guideline for project teams; for 

projects where chiller types have 

already been determined, identify 

available refrigerants with the 

lowest GWP possible.

Atelier Ten and Westbank have 
established Sustainability goals across 
the portfolio of San Jose projects. These 
goals are adapted to be project specific, 
and this tracking matrix captures the 
design development relative to each 
goal for the Fountain Alley project. 

This is a snapshot of a living document. 
As the design progresses this tracker 
will capture when the Sustainability 
Goal is confirmed as achievable. 
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Use refrigerants with 

GWP close to zero

Stretch goal: Use refrigerants with GWP as close to zero as 

possible
100% DD Taylor Engineering to evaluate very low GPW refrigerants in DD

Offset all refrigerant 

GWP

Stretch goal: offset refrigerant GWP across the Westbank 

San Jose Portfolio

Recommend method for offsetting 

refrigerant GWP.

A10

Westbank
100% CD A10 to recommend a method for offsetting refrigerant GWP.

Smart Controls for 

energy efficiency

Consider smart controls as  part of each building’s energy 
efficiency strategy.

Refine goals and budget for smart 

building features. Establish a single 

point of contact or a coordinated 

platform for smart building controls

Taylor 

Nemetz

A10

100% DD
Master Switch controls and smart thermostats in residential units allow lighting, equipment, heating, cooling and ventilation 

setback during unoccupied hours. 

Use smart building 

controls to reduce 

GHGs further

Stretch goal: Use smart building controls to control 

loads/renewables/energy storage across the Westbank San 

Jose portfolio, to reduce GHGs beyond what energy efficiency 

measures accomplish.

Develop “virtual microgrid” concept 
for coordinating renewables, 

energy storage, and loads to 

reduce GHGs

Taylor

Nemetz

Westbank

A10

100% DD Portfolio-wide goal. A10 to study what potential there is for this concept and coordinate with Nemetz.  

Achieve 17 LEED 

v4/4.1 Location & 

Transportation points

Achieve 17 LEED v4/4.1 Location & Transportation points -- A10 100% SD A10 confirmed.

10% EV parking on 

opening day & 100% EV-

ready spaces

10% EV parking on opening day (measured by number of 

cars that can be charged); 100% EV-ready including 

empty conduit and space for future electrical equipment.

Confirm number and type of 

chargers and operational strategy 

to achieve 10% EV on 

opening day

A10

Westbank
100% DD A10 to study EV parking goal for BOI and SJFA combined

Daylight 55% of spaces to be 

daylit

Stretch goal: Achieve LEED Daylight credit criteria - 55% of 

floorplate daylight autonomous

Deep dive daylight analysis in DD 

to test facade design and potential 

options to improve glare-free 

daylight

A10 

BIG 100% DD

A10 has evaluated the shading options, which are very effective. Next steps are to test daylight access; target glazing 

reductions while maintaining daylight access; and coordinate on shade geometry/finish to eliminate glare as much as 

possible. While the deep floorplates of SJFA are unlikely to result in LEED daylighting points, A10 will validate visual 

comfort in DD. 

All spaces to have an 

operable window within 

25 ft.

All locations adjacent to a perimeter wall (exterior or 

courtyard) should have an operable window within 25 ft.

Holmes to confirm smoke control 

strategy acceptance by the city. 

Holmes

BIG

A10

Taylor

100% DD
Operable window locations and strategy to be confirmed with Holmes as primarily a smoke control design issue. Operable 

windows are already included in the residential floors.

Natural Ventilation for 

space conditioning

All buildings should integrate natural ventilation as part of the 

space conditioning strategy.

Holmes to confirm smoke control 

strategy acceptance by the city. 

Holmes

BIG

A10

Taylor

100% DD

Natural ventilation concept in development. Noise and air quality issues are not severe and do not preclude natural 

ventilation. The office portion of the tower is wrapped in outdoor vegetation spaces, and natural ventilation is an assumed 

cobenefit of the facade plantings. Smoke control strategy will ultimately define the opportunity. 

Biophilia/ 
Landscape

Secondary benefit 

provided by 50% of 

open spaces

At least 50% of all open space and vegetated areas must be 

provide a secondary benefit such as stormwater 

management, food production, pollutant filtration, or habitat 

restoration.

Continue coordination with BIG 

landscape to ensure feasible target 

green roof/planted surface area 

and strategy for secondary 

benefits.

BIG 

A10
100% SD BIG landscape design on track.

Irrigation Water Savings 50% reduction in potable water use for landscape irrigation.

Net Zero Irrigation Stretch goal: No potable water for landscape irrigation

Potable Water Savings
40% reduction in potable water use for indoor fixtures & 

cooling

Net Zero Water

Stretch goal: Zero water waste (i.e., maximum water 

conservation and non-potable water used for all end uses 

that 

allow it by code)

LEED C&S Platinum 

Certification
LEED C&S Platinum Certification

Team meeting to review targeted 

LEED points

A10 

BIG 

RMW 

Taylor

Nemetz

Civil

100% SD
A10 has identified a recommended path to LEED Platinum. Design team has reviewed pathway and agreed to requisite 

strategies. A10 to continue LEED admin through DD.

ILFI Zero Carbon 

Certification
ILFI Zero Carbon Certification

Meet with ILFI to approve portfolio-

scale approach to certification.
A10  

Westbank
50% DD A10 to issue memo outlining portfolio-scale approach, and set up meeting with ILFI to review. 

Water balance shows that 40% savings is possible with hyper-conserving fixtures (eg vacuum fixtures) without reuse. To 

meet the stretch goal of zero water waste, blackwater reuse is needed. Taylor and A10 have ROM estimates from vendors 

for blackwater system to review with Westbank

Certifications

Landscape Water 
Use

Review blackwater options with 

Westbank. 

BIG

A10

Taylor

Westbank

50% DD

Water balance shows that blackwater reuse can almost meet the stretch goal, and the 50% goal can be met via plant 

selection/planter type and irrigation design. Taylor and A10 have ROM estimates from vendors for blackwater system to 

review with Weestbank

Indoor Water Use Review blackwater options with 

Westbank. 

Taylor

A10

Westbank

50% DD

Taylor 

A10

Westbank

Smart Building 
Controls

Transportation

Natural 
Ventilation

Low GWP 
Refrigerants

Develop low-GWP refrigerant 

guideline for project teams; for 

projects where chiller types have 

already been determined, identify 

available refrigerants with the 

lowest GWP possible.
Use refrigerants with 

GWP close to zero

Stretch goal: Use refrigerants with GWP as close to zero as 

possible
100% DD Taylor Engineering to evaluate very low GPW refrigerants in DD

Offset all refrigerant 

GWP

Stretch goal: offset refrigerant GWP across the Westbank 

San Jose Portfolio

Recommend method for offsetting 

refrigerant GWP.

A10

Westbank
100% CD A10 to recommend a method for offsetting refrigerant GWP.

Smart Controls for 

energy efficiency

Consider smart controls as  part of each building’s energy 
efficiency strategy.

Refine goals and budget for smart 

building features. Establish a single 

point of contact or a coordinated 

platform for smart building controls

Taylor 

Nemetz

A10

100% DD
Master Switch controls and smart thermostats in residential units allow lighting, equipment, heating, cooling and ventilation 

setback during unoccupied hours. 

Use smart building 

controls to reduce 

GHGs further

Stretch goal: Use smart building controls to control 

loads/renewables/energy storage across the Westbank San 

Jose portfolio, to reduce GHGs beyond what energy efficiency 

measures accomplish.

Develop “virtual microgrid” concept 
for coordinating renewables, 

energy storage, and loads to 

reduce GHGs

Taylor

Nemetz

Westbank

A10

100% DD Portfolio-wide goal. A10 to study what potential there is for this concept and coordinate with Nemetz.  

Achieve 17 LEED 

v4/4.1 Location & 

Transportation points

Achieve 17 LEED v4/4.1 Location & Transportation points -- A10 100% SD A10 confirmed.

10% EV parking on 

opening day & 100% EV-

ready spaces

10% EV parking on opening day (measured by number of 

cars that can be charged); 100% EV-ready including 

empty conduit and space for future electrical equipment.

Confirm number and type of 

chargers and operational strategy 

to achieve 10% EV on 

opening day

A10

Westbank
100% DD A10 to study EV parking goal for BOI and SJFA combined

Daylight 55% of spaces to be 

daylit

Stretch goal: Achieve LEED Daylight credit criteria - 55% of 

floorplate daylight autonomous

Deep dive daylight analysis in DD 

to test facade design and potential 

options to improve glare-free 

daylight

A10 

BIG 100% DD

A10 has evaluated the shading options, which are very effective. Next steps are to test daylight access; target glazing 

reductions while maintaining daylight access; and coordinate on shade geometry/finish to eliminate glare as much as 

possible. While the deep floorplates of SJFA are unlikely to result in LEED daylighting points, A10 will validate visual 

comfort in DD. 

All spaces to have an 

operable window within 

25 ft.

All locations adjacent to a perimeter wall (exterior or 

courtyard) should have an operable window within 25 ft.

Holmes to confirm smoke control 

strategy acceptance by the city. 

Holmes

BIG

A10

Taylor

100% DD
Operable window locations and strategy to be confirmed with Holmes as primarily a smoke control design issue. Operable 

windows are already included in the residential floors.

Natural Ventilation for 

space conditioning

All buildings should integrate natural ventilation as part of the 

space conditioning strategy.

Holmes to confirm smoke control 

strategy acceptance by the city. 

Holmes

BIG

A10

Taylor

100% DD

Natural ventilation concept in development. Noise and air quality issues are not severe and do not preclude natural 

ventilation. The office portion of the tower is wrapped in outdoor vegetation spaces, and natural ventilation is an assumed 

cobenefit of the facade plantings. Smoke control strategy will ultimately define the opportunity. 

Biophilia/ 
Landscape

Secondary benefit 

provided by 50% of 

open spaces

At least 50% of all open space and vegetated areas must be 

provide a secondary benefit such as stormwater 

management, food production, pollutant filtration, or habitat 

restoration.

Continue coordination with BIG 

landscape to ensure feasible target 

green roof/planted surface area 

and strategy for secondary 

benefits.

BIG 

A10
100% SD BIG landscape design on track.

Irrigation Water Savings 50% reduction in potable water use for landscape irrigation.

Net Zero Irrigation Stretch goal: No potable water for landscape irrigation

Potable Water Savings
40% reduction in potable water use for indoor fixtures & 

cooling

Net Zero Water

Stretch goal: Zero water waste (i.e., maximum water 

conservation and non-potable water used for all end uses 

that 

allow it by code)

LEED C&S Platinum 

Certification
LEED C&S Platinum Certification

Team meeting to review targeted 

LEED points

A10 

BIG 

RMW 

Taylor

Nemetz

Civil

100% SD
A10 has identified a recommended path to LEED Platinum. Design team has reviewed pathway and agreed to requisite 

strategies. A10 to continue LEED admin through DD.

ILFI Zero Carbon 

Certification
ILFI Zero Carbon Certification

Meet with ILFI to approve portfolio-

scale approach to certification.
A10  

Westbank
50% DD A10 to issue memo outlining portfolio-scale approach, and set up meeting with ILFI to review. 

Water balance shows that 40% savings is possible with hyper-conserving fixtures (eg vacuum fixtures) without reuse. To 

meet the stretch goal of zero water waste, blackwater reuse is needed. Taylor and A10 have ROM estimates from vendors 

for blackwater system to review with Westbank

Certifications

Landscape Water 
Use

Review blackwater options with 

Westbank. 

BIG

A10

Taylor

Westbank

50% DD

Water balance shows that blackwater reuse can almost meet the stretch goal, and the 50% goal can be met via plant 

selection/planter type and irrigation design. Taylor and A10 have ROM estimates from vendors for blackwater system to 

review with Weestbank

Indoor Water Use Review blackwater options with 

Westbank. 

Taylor

A10

Westbank

50% DD

Taylor 

A10

Westbank

Smart Building 
Controls

Transportation

Natural 
Ventilation

Low GWP 
Refrigerants

Develop low-GWP refrigerant 

guideline for project teams; for 

projects where chiller types have 

already been determined, identify 

available refrigerants with the 

lowest GWP possible.

WELL Portfolio 

Certification
WELL Portfolio Certification

Confirm WELL Portfolio vs. WELL 

certification, evaluate Fitwell as an 

alternate

Westbank 

A10
50% DD A10 to review of WELL / Fitwell feasibility with Westbank.

Certifications
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ENERGY ANALYSIS  
Atelier Ten conducted a whole building energy analysis for Fountain Alley at 
100% Schematic Design (SD) Phase. Fountain Alley is a new building located in 
San Jose, California. The building has a conditioned area of approx. 721,351 
ft², with program comprising of open office, residential units, amenities, retail, 
food services and back of house areas. The purpose of this analysis is to: 

• Estimate the Energy Use Intensity (EUI) of the Proposed Design at 
100% SD to understand compliance against the project energy targets 
of achieving an EUI of 25% energy use savings from ASHRAE 90.1- 
2010 Baseline or a maximum EUI of approximately 28 
kBtu/sq.ft./year, as per ILFI Zero Carbon Certification requirements. In 
addition, determine compliance against the Stretch energy target of 24 
kBtu/sq.ft./yr to comply with AIA 2030. 

• Perform envelope sensitivity analysis to identify the optimum 
performance targets.  

• Understand the key energy drivers in the Proposed Design to identify 
and evaluate additional energy efficiency measures (EEMs) needed to 
meet and exceed the EUI targets set for the project. 

The energy models were created using eQUEST v3.65 (DOE-2.3 simulation 
engine). The Proposed Design model reflects the energy performance of the 
building based on the 50% SD building geometry. Detailed assumptions for the 
analysis, including internal loads, envelope construction, typical use schedules, 
and HVAC parameters are presented at the end of this report.  

The Proposed Design has an EUI of 34 kBTU/sq.ft./yr, and with efficiency 
measures the project can achieve 29 kBtu/sq.ft./year. Depending on the size 
of the array, on site PV can reduce the EUI to between 19 and 24 
kBtu/sq.ft./year which would enable the project to likely achieve the EUI target 
for ILFI Zero Carbon Certification and also reach the AIA 2030 stretch energy 
target. 

The Proposed Design model includes a custom unitized window wall system, 
thermally broken with aluminum frame, terracotta shading devices (spandrel 
panel:R-15), a roof assembly comprising of concrete slab with rigid insulation 
(U-0.034 from Title-24 2019) and a glazing assembly with thermal performance 
of U-0.35 (SHGC: 0.28 and VLT-0.64).  Electric lighting is designed to meet the 
minimum performance requirement of Title 24-2019. The air-side HVAC system 
is comprised of an underfloor air distribution system for the office spaces, 4-
pipe coils, with Energy Recovery Ventilators integrated, for the residential 
apartments, 4-pipe fan coil units for the lobbies, basement, back of house, core 
and shell spaces and hot water and chilled water from central plants for the 
retail spaces. The energy model includes a chilled water meter and a hot water 
meter that captures the CHW load and HW load of the proposed central plant. A 
custom calculator was created to derive the energy consumption of the central 
plant based on the load profiles from the Bank of Italy and San Jose Fountain  

 

Alley energy models. The plant efficiencies were then sent back to the root 
energy model to capture the full energy savings potential of the central plant. 

Atelier Ten evaluated the Proposed Design annual energy use characterization 
and identified additional energy efficiency measures and design alternatives 
that could help improve the buildings energy performance. The following energy 
efficiency measures and alternative systems were identified and studied in this 
analysis:  

• EEM 1 – LPD Reduction in Common Spaces 

• EEM 2 – LPD Reduction in Residential Apartments 

• EEM 3 – Office Plug Load Management 

• EEM 4 – Energy Star rated appliances for residential unit 

• EEM 5 – Apartment Unit Master Switches 

• EEM 6 – Energy Star rated efficient heat pump dryers 

• EEM 7 – Induction Stove vs Electric Resistance 

• EEM 8 – Ceiling Fans  

• ALT 1 – Fan Coil Units with DOAS for the office spaces 

• ALT 2 – Radiant Heating and Cooling with DOAS for the office spaces 

• Cumulative cases -  include all the EEMs related to internal loads (EEM 

1 to EEM 7) in the study.  

  

  

  

  

  

  

  

  

  

  

Figure 1 - Energy Model Schematic 

  

  

TTaabbllee  11 below summarizes the results from this energy analysis. 

   

Annual 
Energy Use 
(million 
Btu/yr) 

Energy Use 
Intensity 
(kBTU/sq.ft./yr)    

Annual Site 
Energy 
Savings over 
Proposed 
Design  

Proposed Design 24,521 34 - 

EEM 1 LPD Reduction in 
Common Spaces  24,216 33.6 1% 

EEM 2 LPD Reduction in 
Residential Units  24,283 33.7 1% 

EEM 3 Plug Load 
Management in Offices 23,031 31.9 6% 

EEM 4 Energy Star 
Appliances (Residential) 24,303 33.7 1% 

EEM 5 Master Switch 
Control  24,032 33.3 2% 

EEM 6 Energy Star Heat 
Pump Dryer 24,082 33.4 2% 

EEM 7 Induction Stovetop  24,425 33.9 0.39% 

EEM 8 Ceiling Fan 24,250 33.6 1% 

ALT-1 DOAS with FCU 24,631 34.1 0% 

ALT-2 DOAS with Radiant 
Panel 23,972 33.2 2% 

Cumulative Case 21,193 29 1144%% 

Cumulative Case 
(Maximum PV) 13,495 19 4455%%  

Cumulative Case (50% 
PV)  17,344 24 2299%%  
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PROPOSED DESIGN ENERGY OVERVIEW 
The office program accounts for about half of the floor area, while residential 
and ground floor retail program accounts for the other half. Included in both the 
office and retail program types is an assumption for food service. This accounts 
for likely restaurant tenants at street level and for a likely cafeteria food service 
within the office tower. Food service program in isolation carries a very high EUI, 
it uses a lot of energy per square foot, and is captured in the energy model by 
an assumed program-specific EUI of 195 kBtu/ft2. The model assumes 8% 
(about one floor) of the office program is dedicated to food service, and 20% of 
the ground floor retail.  

Figure 2 shows the energy use breakdown by end use and by total EUI of the 
proposed design including food service. The whole building with food service is 
anticipated to have an EUI of 34 kbtu/ft2. Without food service the EUI would 
be 27 kBtu/ft2. As can be seen from this graph, food service program is highly 
energy intensive and the project energy use will be greatly influenced by this 
program. 

Given the high performing building design and central plant, food service 
energy use is both one of the largest assumptions in the energy model, and one 
of the largest single end uses.  

If the ground floor retail space is predominately restaurant, then the energy use 
of the overall building could substantially increase. Assuming 90% of the 
ground floor retail space is restaurant tenants, the overall EUI of the building 
could increase from 34 kbtu/ft2 to 36 kbtu/ft2. Figure 3 illustrates the change 
in energy use breakdown and total EUI.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 - Proposed Design Energy End Use and EUI  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 – Proposed Design with 90% of Ground Floor Retail as Food Service 
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ENERGY USE CHARACTERIZATION  
To understand the energy performance of the architecture and mechanical 
design, Figure 4 summarizes the energy end uses for the Proposed Design, 
without the assumed food service loads.  

The inner ring of the characterization graph breaks down the whole building 
energy use by end-uses. The outer ring describes the load components which 
contribute to the space heating and cooling energy end-uses. 

OOffffiiccee  eeqquuiippmmeenntt  aanndd  rreessiiddeennttiiaall  aapppplliiaanncceess form the two largest energy end 
uses at 32% and 20%, respectively. While the team will specify the residential 
appliances, the office equipment (plug loads, computers, monitors, etc) is 
similar to the food service as another very large assumption and end use.  

PPuummppss  aanndd  ffaannss (17%) are the next highest end use. Targeting high efficiency 
fan configurations and low-pressure drops will help reduce this.  

LLiigghhttiinngg (17%) is also a high-end use. This energy can be targeted with efficient 
lighting design tenant guidelines and automated interior shades to assist with 
maximizing daylight hours.  

HHeeaattiinngg (6%): Much of the heating energy is related to heating of outdoor air in 
winter; and 3% (half of the total heating load) is directly impacted by heat 
losses (conduction) through the high percentage of glazing across the facade.  

DDoommeessttiicc  hhoott  wwaatteerr (5%) is mostly attributed to hot water use in the residential 
portion of the building. This can be reduced through low-flow fixtures and 
energy star appliances.  

CCoooolliinngg (3%) cooling energy is a small end use because of the very efficient 
central plant, and due to the generous exterior shading provided across the 
façade.  

Based on these energy drivers, several EEMs were identified and studied as 
part of this analysis. An envelope sensitivity analysis was performed to 
understand the optimum performance targets, results which are discussed in 
the following pages of this report. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Proposed Design Energy Use Characterization Without Food Service  
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TITLE 24 PART 6 COMPLIANCE  
The project goals are to estimate the Energy Use Intensity (EUI) of the Proposed 
Design and benchmark compliance against various energy targets. In this unit 
of measurement, real world energy, the Fountain Alley project is tracking well.  

However, the project must also comply with the 2019 Title 24 Part 6 California 
Energy Code. The performance of the building using Title 24 is measured in 
Time Dependent Valuation (TDV) which is not the same as energy. It’s 
important to outline the key differences between a whole building energy model 
and a Title 24 Part 6 compliance model: 

• Proposed Design Model (Whole Building Energy Model): 
o Performance is measured with ENERGY 
o Model represents actual design conditions 
o Full accounting of the central plant and energy efficient design 

features 
• Title 24 Part 6 Compliance Model: 

o Compliance is measured with TDV 
o TDV is a time of use metric which aims to capture the societal and 

environmental impacts of the cost of energy for each hour of the 
year 

o TDV includes higher greenhouse gas emissions rates and the real 
cost of electricity from peak plants brought online during high 
energy demand in the afternoon 

o Baseline T24 model uses gas, which has lower TDV multiplier than 
electricity. The proposed design, while highly efficient, is all-
electric. 

o Model represents mixture of design conditions and Title 24 
required inputs, such as schedule of operations, equipment loads, 
and setpoint temperatures 

o Model must be created in state-required software (CBECC-COM) 
with limitations of modeling of complex systems 

Because of these differences, the Title 24 Part 6 compliance model results in a 
different set of energy end use drivers – key features that the design needs to 
focus on to ensure compliance is achieved.  

When looking at the proposed design energy model characterization graph, it 
can be seen that heating + cooling make up about 9% of the total building 
energy, making them less critical design drivers. The energy use is low due to 
the high efficiency central plant. 

However, when reviewing the preliminary Title 24 Part 6 compliance results, the 
heating plus cooling TDV makes up 21% of the total building TDV. In addition, 
the high efficiency central plant cannot be modeled as designed in CBECC-Com, 
and the full efficiency cannot be accounted for. This means, that minimizing 
the loads at the façade are critical for ensuring a clear and comfortable path 
to Title 24 Part 6 compliance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Proposed Design Energy Use Characterization Without Food Service 

 

 

 

 

 

 

 

 

 

 

 
Figure 4a - Proposed Design Energy Use TDV Characterization    
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ENVELOPE U-VALUE SENSITIVITY  

Envelope and Title 24 Compliance 
As outlined in the previous page, there are several features in this project that 
result in challenges for Title 24 Part 6 compliance. This all-electric building 
results in a tighter Title 24 compliance margin since the proposed design is 
compared against a gas building. In addition, the current design has a WWR of 
83%, which is much higher than the baseline of 40%. Finally, the residential 
portion of the building will be compared against a Title 24 Part 6 baseline 
building with solar hot water heating, and the full benefit of the high 
performance central plant is made difficult to capture by the state-required Title 
24 compliance software CBECC-Com.  

For these reasons, optimizing the façade design is critical to ensuring a clear 
and comfortable path to Title 24 part 6 energy compliance.  

Wall and Window Insulation Sensitivity 

An envelope sensitivity analysis s was performed to understand the optimum 
performance targets. Figure 5 shows the results of the wall insulation (R-value) 
and window insulation (U-value) sensitivity analysis. The graph shows the 
percentage of the relative HVAC-only savings for the annual building energy 
consumption compared to the Proposed Design.  

Increasing the wall insulation from the current design of R-15 has a negligible 
increase in savings. Increasing the glazing U-value beyond the current design of 
U-0.35, however, does have an increased benefit to the design. There is an 
inflection point in energy savings with a U-value of 0.3 to 0.25 that would 
provide an additional 1-2% in HVAC savings. While this presents a savings 
opportunity, a U-value of 0.25 represents a very expensive façade with triple 
element glazing, gas fills, and extremely thermally broken façade systems not 
common to the San Jose climate or market. The cost  

Window-to-Wall Ratio Sensitivity 
Figure 6 shows the sensitivity of the window U-value for various window-to-wall 
ratios. The greatest opportunity for energy savings comes from reducing 
window-to-wall ratio, possibly up to 12%. Note that for all glass area options, 
there are diminishing returns as U-value increase, representing the balance 
guarding against heat loss in the winter without over insulating in the summer.  

Maintaining a high WWR of 83% means that a very high performance glazing 
(U-0.15 to 0.20) must be selected to help offset energy use, and this expensive 
scenario will still make Title 24 compliance unlikely. 

Atelier Ten recommends achieving at least 6% savings to ensure Title 24 
compliance and optimize performance. This results in a target WWR of at least 
60%.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 – Envelope U-value and R-value Sensitivity  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 – WWR and U-Value Sensitivities    
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CENTRAL PLANT   
The Fountain Alley project includes an advanced, high-efficiency central plant 
which provides the heating and cooling for the site. A good central plant is more 
than efficient equipment lined up together. A great central plant finds 
opportunities to turn waste into benefits, and saves rejected heating and 
cooling to use later. Imagine collecting the heat that comes from the back of a 
kitchen refrigerator, saving it, and using it to warm a living room later at night.  

The central principle of the Fountain Alley plant is energy storage. The daily 
temperature swing in San Jose often results in morning warm-up heating 
switching to cooling in the afternoon. This happens throughout most of the 
year, leading to a central thermal energy storage (TES) tank for use as a heat 
sink throughout the day. This scheme is inspired by a geothermal system, but 
adapted for cost and San Jose climate applicability.   

A traditional geothermal system uses deep bore holes to ground couple pipes 
with the earth to reject heat into the ground in warm months for use later in the 
year in cold months. This results in a complex and expensive system, reliant on 
balanced heating and cooling loads annually. These systems are better suited 
for more extreme climates. Instead of storing energy for an entire year, the 
Fountain Alley plant stores energy in the TES tank for a single day. 

The plant includes a heat recovery chiller, which is sized based on the peak 
heating load and is designed to meet the heating load of the building. The plant 
takes heat rejected from cooling loads via high efficiency, low lift, centrifugal 
chillers and stores it in a TES tank at tepid temperatures between 60°F and 
80°F. When energy is then needed for building heating, heat is extracted from 
the tank using water-to-water heat recovery chillers. In effect, the cooling 
chillers and heat recovery chillers are placed in a cascade configuration: the 
cooling chillers have a lift envelope of 40°F CHWST to 80°F CWRT, while the 
heat recovery chillers have a lift envelope of 60°F CWST to the active hot water 
supply temperature setpoint (e.g. 125°F).  

The Coefficient of Performance (COP) describes how many units of input energy 
the plant needs to move x-many units of heating or cooling energy into the 
building. This design results in annual heating and cooling COPs of: 

• ANNUAL HEATING COP: 3.5 
• ANNUAL COOLING COP: 11 

For every 1 watt of electricity put into the plant, it delivers 3.5 watts of heating 
energy into the building, or 11 watts of cooling energy. This extremely efficient 
plant dramatically reduces the overall energy consumption of the project. This 
all-electric plant will also interconnect with the air source heat pumps planned 
for the adjacent Bank of Ital project, connecting both projects into one efficient 
plant.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7 – Central Plant Schematic from Taylor Engineering  
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SUMMARY OF WHOLE BUILDING MODEL RESULTS  
This analysis is based on the 50% Schematic Design (SD) progress set dated 
July 24th, 2020, design narrative and conversations with the design team. The 
report begins with the discussion of additional energy efficiency measures 
studied in this analysis. The report concludes with recommendations, next 
steps for the design team, and an appendix with the energy model 
assumptions.  
 
Atelier Ten evaluated several energy efficiencies measures and HVAC 
alternatives to help reduce the project’s energy use further. 
 
Figure 8 on the following page shows the annual energy consumption 
comparison for the various envelope and internal load measures tested in this 
analysis. All measures are tested individually against the Proposed Design. 
 
Lighting Measures: 
 
EEM1 LPD Reduction Plan for Common Spaces: This energy efficiency measure 
tests a 20% reduction in lighting power density (LPD) compared to Title 24-
2019 requirement for common spaces. This measure helps increase the 
annual energy savings by 1% compared to the Proposed Design. The core and 
shell model is limited to public spaces only which makes the impact of this 
measure on overall energy use savings subtle.   

EEM2 LPD Reduction Plan for Residential Apartments: In this measure, the 
lighting power density for the residential apartments is reduced by 20% to 0.4 
W/ft2. This measure helps increase the annual energy by 1% compared to the 
Proposed Design. Overall, with this measure the Proposed Design achieves an 
EUI of 33.7 kBTU/sq.ft./yr. 
 
Office Space Equipment Measures:  
  
EEM3: Office Plug Load Management: This measure tests the plug load with 
smart load sensing control and its energy saving potential. This measure 
assumes a EPD of 1 W/sq.ft. for office spaces (compared to 1.5W/sq.ft. in the 
Proposed Design) through automatic plug loads controls such as 
occupancy/vacancy sensors for non-critical plug loads, scheduled timer 
controls, or a majority laptop+1 external monitor per workstation environment. 
This measure helps increase the annual energy by 6% compared to the 
Proposed Design. With this measure the Proposed Design achieves an EUI of 
31.9 kBTU/sq.ft./yr. Atelier Ten will work through the DD phase to identify 
design applications that can maximize the potential for tenants to reduce their 
plug loads, such as dedicated green circuits and vacancy sensors. This 
measure is strongly linked to tenant behavior.  
 
 

 
 
Residential Space Equipment / Internal Load Measures:  
  
EEM4 Energy Star rated appliances for residential units: The total equipment 
loads were calculated using the Energy Star MFHR calculator v1.5. The 
equipment include refrigerator, dishwasher, electric resistance stovetop, 
washer and dryer. This measure increases the annual energy use savings by 1% 
and helps the Proposed Design achieve an EUI of 33.7 kBTU/sq.ft/yr. As seen 
in the Energy Use characterization graph, the residential apartments equipment 
loads is a major energy driver for this building. This measure is recommended 
to be vetted out with the design team and ownership, as it will help reduce the 
equipment end energy use.  
 
EEM5 Apartment Unit Master Switches: The residential apartment master 
switches are tested to have key-card control which will turn OFF the lights, set 
back thermostat to unoccupied mode and turn down the ventilation. In order to 
account for the energy savings from the residential unit master switches, the 
following schedule changes were made:  

- 10 % reduction in lighting utilization from 10 am – 6 pm 
- 10% reduction in equipment utilization from 9 am – 6 pm  
- Ventilation requirement to 48% from 100% from 10 am to 6 pm  
- Cooling setpoint to 81 F from 75 F during unoccupied hours  
- Heating setpoint to 66 F from 70 F during unoccupied hours  

This measure results in 5% HVAC energy savings and an EUI of 33.3 
kBTU/sq.ft/yr.  
 
EEM6: Energy Star rated efficient heat pump dryers: Overall reduction of 61% in 
annual energy consumption of dryer energy can be achieved by using electric 
heat pump technology compared to conventional electric energy star dryer. Use 
of Heat Pump technology for in-unit dryers along with the energy star rated 
appliances for residential units (EEM1) results in additional 2% energy savings 
and reduced the Proposed Design EUI to 33.4 kBTU/sq.ft./yr. 
 
EEM7: Induction Stove vs Electric Resistance: Studies showing energy use 
savings from using induction cooktop technology compared to a conventional 
electric resistance stovetop suggest 18% reduction in annual energy 
consumption for residential cooktop. This reduction in energy consumption by 
residential stovetop has been tested as an energy efficiency measure over the 
Proposed Design. Along with 0.39 % energy savings, using induction cooktop 
provides benefits in terms of reduced exhaust air flow, faster heat transfer to 
the food, precise temperature adjustments and thermal comfort.    
 
 
 

 
 
Cumulative Measures: 

Cumulative Energy Efficiency Measure: This measure includes all load 
measures listed above (lighting and equipment). It yields in 14% overall energy 
savings.  

Cumulative EEM + Maximum PV Potential: This project has a maximum PV 
potential of 2,256 MWh, with the façade and roof area combined. With 
maximum PV potential, the combined energy efficiency measure achieves 45% 
annual energy use savings.  

Cumulative EEM + Moderate PV Potential: The combined EEM design case 
results in 29% annual energy use savings by utilizing moderate PV potential i.e. 
1,128 MWh (this comprises of the roof area, primarily).  
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Figure 8 – Annual Energy Consumption of Fountain Alley, Proposed Design, Energy 
Efficiency Measures, and Cumulative Scenarios  
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Office HVAC Measures and Alternatives: 

EEM8: Residential unit ceiling fans: This measure assumes that ceiling 
fans will be designed and installed in all the bedrooms and living rooms 
in the residential apartments. Natural ventilation will take place when 
outdoor air is suitable for indoor thermal comfort. To account for the 
thermal comfort benefit due to the elevated air speed, the cooling 
temperature setpoint is assumed to be 80°F compare to 75 °F in the 
Proposed Design. This measure provides adaptive thermal comfort to 
the occupants and is recommended to combine with natural ventilation 
for higher energy savings.   

HVAC ALT-1: Fan Coil Units with DOAS for the office spaces: This 
alternative replaces the UFAD system for the offices with a central 
Dedicated Outside Air System (DOAS) supplying ventilation air and 
combined with zone level fan coil units (FCUs) for space conditioning. 
This alternative could benefit from minimizing the reheat energy for 
heating but lose the “free cooling” from the economizer mode during 
the cooling season. This measure also shows a penalty associated with 
fan energy because of the higher load operation of the central DOAS 
unit. The main advantages of this strategy are reduced shaft area 
requirements and the ability to have localized filtration in the FCUs. 
Possible increases in operational and maintenance costs could be a 
limitation. This alternative brings the EUI to 34.1 kBTU/sq.ft./yr. 

HVAC ALT-2 Radiant Heating and Cooling with DOAS for the office 
spaces: This alternative is similar to ALT-1 but the FCUs are replaced by 
radiant heating and cooling panels to provide zone level conditioning. 
This measure results in lower fan energy consumption and helps 
reduce the building’s EUI to 33.2 kBTU/sq.ft./yr. However, it imposes 
challenges related to tenant integration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 - Annual Energy Consumption of Fountain Alley, Proposed Design and 
HVAC Alternatives 
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EUI BENCHMARKING 
Assuming a typical tech tenant for the office portion of the 
building, Fountain Alley has modeled an EUI on par with some 
of the highest performing ZNE tech office buildings in Silicon 
Valley.  

This comparison shows relative to existing typical office 
buildings in San Jose, and typical new tech office buildings 
common to Silicon Valley.  

The addition of potential PV to the building can further push the 
EUI of the project to very low levels. Moderate PV represents the 
potential contribution from rooftop PV on Fountain Alley, and 
Aggressive PV represents the building EUI if both rooftop and 
façade integrated PV are deployed.  

The ZNE LinkedIn building shown on the chart is located in 
Sunnyvale, and published it’s EUI of 30 in High Performance 
Buildings Magazine.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 – EUI Comparisons 
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MARGINAL CARBON EMISSIONS  
Atelier Ten evaluates building performance relative to the 
marginal carbon emissions of an electricity grid to properly 
capture the real carbon impact of a new building on a 
specific grid. Adding demand to a power grid at a specific 
place and time changes the load on the power plants that 
produce electricity at that moment, otherwise known as the 
marginal power plant(s). The specific properties of the 
marginal power plant(s), including efficiency and fuel type, 
determine the magnitude of the emissions of that plant. 
Because marginal plants vary greatly by both time and 
location, changing demand on the electric grid has 
significantly different reductions in emissions depending on 
the siting and timing of the change in demand. 

Because of this reality, Atelier Ten uses the marginal 
emissions rate to define building performance and assess 
design strategies. The annual marginal carbon emissions of 
the California grid reveal the unique patterns of statewide 
energy demands and the available power sources 
ultimately feeding the Fountain Alley site in San Jose. 

California Independent System Operator (CAISO) is the 
state entity tasked with managing the state electrical grid, 
and determines which power plants are brought online, and 
when, to meet the daily demand on the state grid. The grid 
decisions made by CAISO directly impact the greenhouse 
gas emissions released by the state building stock every 
day.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 - Example of CAISO energy grid mix for a September day 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 - Example of CAISO CO2 emissions for the same September 
day 
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MARGINAL CARBON EMISSIONS  
The annual marginal carbon emissions of the California grid reveal the unique 
patterns of statewide energy demands and the available power sources 
ultimately feeding Fountain Alley in San Jose.  

 

Figure 13 - Annual Marginal Greenhouse Gas Emissions Profile for CAISO, Relative 
CO2lbs/kWh electricity 

The grid is most clean at midday in the springtime when the Sierra snowcap 
has begun to melt and substantial hydro resources compliment wind and solar 
plants. Peak emissions occur in the late summer afternoon hours, when 
supplemental natural gas plants are required to meet statewide demand for 
cooling.  

Our ultimate performance goal is to reduce Fountain Alley’s real CO2 
emissions. For the new load it will be on the grid, we are clear eyed on which 
power plants will turn on, when they turn on, and what fuel source will be used 
or avoided though our design.   

On-site PV on the rooftop and façade of Fountain Alley offers immediate access 
to carbon free electricity for the building, and provides a substantial benefit 
even if only a portion of the annual energy use is offset on-site. There is an 
elegance in on-site PV that its seasonal peak production capacity aligns with 
the seasonal peak emissions profile of the electricity grid that it will offset.   

 

 

 

 

If considered without on-site PV, the emissions profile for Fountain Alley mirrors 
the profile of the CAISO grid, and is further influenced by the occupancy 
schedule given the combined residential and commercial uses.   

 

Figure 14 - Annual Marginal Greenhouse Gas Emissions Profile for Fountain Alley, 
without on-site PV. Relative CO2lbs/kWh electricity 

 

 

 

 

 

 

 

 

 

 

 

 

 

Once 100% emissions-free on-site PV provides electricity to the building, the 
emissions profile over the year change dramatically. The on-site PV can produce 
electricity during some of the most dirty seasons of the electricity grid. 

 

Figure 15 -Annual Marginal Greenhouse Gas Emissions Profile for Fountain Alley, 
with Moderate PV array. Relative CO2lbs/kWh electricity 

 

Figure 16 - Annual Marginal Greenhouse Gas Emissions Profile for Fountain Alley, 
with Maximum PV array. Relative CO2lbs/kWh electricity 
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MARGINAL CARBON EMISSIONS  
Reducing energy consumption is only part of the story toward 
optimizing the performance of Fountain Alley. Hourly grid emissions 
data help reveal the true performance benefits of different design 
strategies. 
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CONCLUSION  
Atelier Ten conducted a whole building energy analysis for Fountain Alley at 
100% Schematic Design (SD). Eight individual energy efficiency measures, 
three scenarios (with maximum and moderate PV potential) of cumulative 
cases and two alternative designs were studied to discover the path to the 
desired energy performance targets. With the energy efficiency measures 
incorporated in the Proposed Design along with maximum PV, the project can 
achieve the low EUI that helps to meet both the required and stretch goals for 
energy performance across all Westbank projects. All efficiency measures 
currently in the design should be incorporated into the Design Development 
documentation. 

Atelier Ten recommends that all additional energy efficiency measures and 
design alternatives discussed in this report, should continue being studied in 
DD along with detailed life cycle cost assessments to validate design decisions.  

NEXT STEPS 

• Atelier Ten requests that the design team review the energy analysis 
results, recommendations and energy model assumptions 

• Atelier Ten will continue to coordinate with Taylor Engineering to refine 
the estimate of central plant efficiencies 

• Atelier Ten will coordinate with the owner to access the utility rate 
structure applicable to this building and update the energy analysis 
provide a refined annual utility cost estimate 

• Atelier Ten will continue to investigate additional energy efficiency 
measures that can help achieve the stretch EUI target of 
24kBTU/sq.ft./yr 

• Atelier Ten will refine the potential of on-site PV as the façade design 
progresses  

• Atelier Ten will continue to work with the design team to achieve Title 
24 compliance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



ENVIRONMENTAL CONSIDERATIONS IN DOWNTOWN SAN JOSE

OVERVIEW
Atelier Ten compiled this report to present air quality and noise 
considerations to inform natural ventilation systems. Proximity 
to the San Jose Airport, Highway 87, and major roads is a major 
contributor to the environmental considerations of each project. 
Ambient outdoor noise and seasonal wildfires should also inform 
the design and programming of the Westbank projects.

Recommendations are based on industry best practices and public health research, as 
Atelier Ten is not a public health expert or acoustic design consultant.

Key Findings

•	 With the exception of wildfire events, San Jose has great 
air quality. Operable windows and natural ventilation 
should be incorporated on Fountain Alley.
 

•	 should plan for smoke
events related to regional wildfires, and consider local 
air quality sensing to override operable windows in the 
event of very bad air quality.
 
 Air filters, outdoor buffers, and green infrastructure should
be used to mitigate street-level air and noise pollution.  
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AIR QUALITY INDEX (AQI)
The Air Quality Index (AQI) represents overall air quality on a 
scale of 0-500. AQI is a combined measurement of five major air 
pollutants, each regulated by the Clean Air Act: 
•	 Ground-level Ozone (O3)
•	 Particle Pollution (PM2.5 and PM10)
•	 Carbon Monoxide (CO)
•	 Sulfur Dioxide (SO)
•	 Nitrogen Dioxide (NO2) 

The US EPA established AQI to communicate daily air quality and 
minimize exposure to unhealthy environmental conditions. AQI is 
communicated through color-coded categories. 

This graph illustrates the daily AQI for Santa Clara County 
between 2000-2020. Santa Clara County, including San Jose, 
has "Good" or "Moderate" air quality almost every day of the 
year. In general, people in San Jose and their activities are not 
affected by air quality concerns. 

Daily Air Quality Index for Santa Clara County (200-2020), EPA AirData, <http://www.epa.gov/air-data>

For the majority of the year, San Jose has "Good" 
or "Moderate" air quality days. Projects should 
incorporate operable windows, direct outdoor air 
supply, as well as maximize use of outdoor space, 
where available.

In the fall, San Jose and Northern California are 
impacted by regional wildfires. Smoke increases 
particle pollution and creating unhealthy outdoor 
conditions. During these smoke events, projects 
should minimize intake of outdoor air and ensure 
occupants have healthy indoor air.
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AIR QUALITY INDEX (AQI)
The Air Quality Index (AQI) represents overall air quality on a 
scale of 0-500. AQI is a combined measurement of five major air 
pollutants, each regulated by the Clean Air Act: 
•	 Ground-level Ozone (O3)
•	 Particle Pollution (PM2.5 and PM10)
•	 Carbon Monoxide (CO)
•	 Sulfur Dioxide (SO)
•	 Nitrogen Dioxide (NO2) 

The US EPA established AQI to communicate daily air quality and 
minimize exposure to unhealthy environmental conditions. AQI is 
communicated through color-coded categories. 

For reference, this graph illustrates the daily AQI for Los 
Angeles County between 2000-2020. Daily activities are 
regularly affected by poor air quality, especially between May and 
September.

 

Daily Air Quality Index for Los Angeles County (200-2020), EPA AirData, <http://www.epa.gov/air-data>

The AQI for Los Angeles is shown to provide context 
for the natural ventilation opportunities unique to 
the San Jose climate. 
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Sept 4, 2018 - Mendocino Complex Fire

Sept 4, 2019

Oct 16, 2018

Oct 16, 2019

Nov 16, 2018 - Camp Fire

Nov 16, 2019

REGIONAL WILDFIRES
The Air Quality Index (AQI) shows that San Jose has good air 
quality for the majority of the year. However with the increasing 
frequency and intensity of wildfires throughout California, these 
projects will likely be impacted by smoke and particulate matter 
during some autumn days. 

The maps to the right show San Jose's worst air quality during 
recent wildfires and corresponding days in different years. 
Average autumn days have Good or Moderate air quality.  
Regional wildfires negatively impact air quality and increase 
particulate matter pollutants.

During wildfire events, the San Jose projects should provide 
occupants with healthy indoor air quality. Building-envelope 
commissioning should be considered to minimizing pollutant 
infiltration during a smoke event.  As part of regular operations, 
the projects should consider indoor air quality testing and 
regular replacement of HVAC filters.

Maps from AirNow, EPA's Air Quality Index.
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The Air Quality Index (AQI) shows 
that San Jose has good air quality 
for the majority of the year. However, 
proximity to heavily trafficked road 
directly impacts air quality at the 
project site. 

Fountain Alley should incorporate 
vegetated buffer zones or "green 
infrastructure" to trap pollutants and 
minimize infiltration indoors.

1.	 255 West Julian
2.	 Bank of Italy
3.	 Fountain Alley
4.	 Park Habitat
5.	 300 South 1st Street
6.	 409 South 2nd Street

50m from Heavy Traffic

100m from Heavy Traffic

Highway or Freeway

Major Roadway

PM2.5

Nitrous Dioxide

Nitrous Oxide

Ultrafine Particles

Concentrations of air pollutants are higher on and near major roads* and highways†.  
As many Ontarians spend time close to major roadways, they are at risk of increased 
exposure to traffic-related air pollution (TRAP)13,14 and its associated health impacts.  
Better understanding of population-level TRAP exposure can focus efforts on reducing  
the specific health burden due to this issue.

THE TRAP ZONE
Overall air quality in Ontario has improved. Concentrations of most 
air pollutants have decreased from 2004 to 2013, including pollutants 
associated with traffic such as NO, NO2, and PM2.5.1  Still, those who 
live less than 100 m from a major road* or 500 m from a highway† face 
higher exposure to TRAP, which can result in increased health risks.2,3

AVOIDING THE TRAP ZONE

 Per cent of the Ontario population living near major roads* and highways†: 5

 Per cent of facilities near major roads* and highways†: 6,7

COMMUTERS 

Within 50 m of a major 
road or highway

Within 100 m of a major road 
or 150 m of a highway

Within 100 m of a major road 
or 500 m of a highway

Exposure to TRAP causes: 
  the onset2 and worsening3 of asthma in children

and is associated with: 
all-cause3 and cardiovascular mortality3,16

  cardiovascular disease3

  the onset of asthma in adults2

  respiratory symptoms in adults3 

  decreased lung function in people of all ages3

  lung cancer2

The more time commuters are on the road, the greater their exposure  
to TRAP. Being in a vehicle does not protect commuters from TRAP.3,10

28%

HEALTH IMPACTS RELATED TO TRAP

Pedestrians and 
cyclists who travel along 
major roads also receive 
greater exposure.12

0% 10% 20% 30% 40% 50%

1. Ontario. Ministry of the Environment and Climate Change. Air quality in Ontario 2013 Report [Internet]. Toronto, ON: Queen’s Printer for Ontario; 2015 [cited 2015 Dec 29]. Available from: http://www.airqualityontario.com/downloads/AirQualityInOntarioReportAndAppendix2013.pdf  2. Brauer M, Reynold C, Hystad P; University of British Colombia School of Population and Public Health. Traffic-related air pollution and health: a Canadian perspective on scientific evidence and potential exposure-mitigation strategies 
[Internet]. Ottawa, ON: Health Canada; 2012 [cited 2015 Dec 29]. Available from: http://allergen-nce.ca/wp-content/uploads/pubs/Traffic&Health.pdf  3. Health Effects Institute. Traffic-related air pollution: a critical review of the literature on emissions, exposure, and health effects. Special report 17 [Internet]. Boston, MA: Health Effects Institute; 2010 [cited 2015 Dec 29]. Available from: http://pubs.healtheffects.org/getfile.php?u=553  4. Government of Ontario. Government of Ontario IT standard (GO-ITS #29). Ontario 
Road Network (ORN) data standard for road geometry and attributes [Internet]. Toronto, ON: Queen’s Printer for Ontario; 2009 [cited 2015 Dec 29]. Available from: https://dr6j45jk9xcmk.cloudfront.net/documents/1866/go-its-29-ontario-road-network-orn.pdf   5. Statistics Canada. Geographic attribute file: census year 2011. Ottawa, ON: Minister of Industry; 2012. Date extracted: 2015 Jun 1. Available from: http://www12.statcan.gc.ca/census-recensement/2011/geo/ref/att-eng.cfm  6. Ontario. Ministry of Education; 
Board School Identification Database (BSID) / Ontario School Information System (OnSIS). Ontario public school contact information. Toronto, ON: Queen’s Printer for Ontario; 2013[updated 2015 Oct 22]. Date extracted: 2015 Nov 20. Contains information licensed under the Open Government License – Ontario. Available from: http://www.ontario.ca/data/ontario-public-school-contact-information   7. Ontario Agency for Health Protection and Promotion (Public Health Ontario). Stakeholder relationship management (SRM) 
system. Toronto, ON: Queen’s Printer for Ontario. Date extracted: 2015 Feb 19.  8. National Collaborating Centre for Environmental Health. Minimizing children’s non-residential exposure to traffic-related pollution. Vancouver, BC: National Collaborating Centre for Environmental Health; 2010. Available from: http://www.ncceh.ca/sites/default/files/Children_Exposure_Traffic_Pollution_Aug_2010.pdf  9. Makri A, Stilianakis NI. Vulnerability to air pollution health effects. Int J Hyg Environ Health. 2008;211(3-4):326-36.  10. 
Weichenthal S, Van Ryswyk K, Kulka R, Sun L, Wallace L, Joseph L. In-vehicle exposures to particulate air pollution in Canadian metropolitan areas: the urban transportation exposure study. Environ Sci Technol. 2015;49(1):597-605.  11. Statistics Canada, Advisory Services, Central Region. Semi-custom table specifications. Database: 2011 National Household Survey (NHS). Geography: 1) Canada, provinces, territories and health regions (approximately 149 geographies) 2) Census metropolitan areas, tracted census 
agglomerations and census tracts in Ontario (approximately 2361 geographies) (all GNRs included) [unpublished]. Prepared 2015 Jun 30.  12. Int Panis L, de Geus B, Vandenbulcke G, Willems H, Degraeuwe B, Bleux N, et al. Exposure to particulate matter in traffic: a comparison of cyclists and car passengers. Atmos Environ. 2010;44(19):2263-70.  13. Wheeler AJ, Smith-Doiron M, Xu X, Gilbert NL, Brook JR. Intra-urban variability of air pollution in Windsor, Ontario—measurement and modeling for human exposure 
assessment. Environ Res. 2008;106(1):7-16.  14. Jerrett M, Arain MA, Kanaroglou PF, Beckerman BF, Crouse D, Gilbert NL, et al. Modeling the intraurban variability of ambient traffic pollution in Toronto, Canada. J Toxicol Environ Health A. 2007;70(3-4):200-12.   15. Karner AA, Eisinger DS, Niemeier DA. Near-roadway air quality: synthesizing the findings from real-world data. Environ Sci Technol. 2010;44(14):5334-44.  16. Chen H, Goldberg MS, Burnett RT, Jerrett M, Wheeler AJ, Villeneuve PJ. Long-term exposure to traffic-
related air pollution and cardiovascular mortality. Epidemiology. 2013;24(1):35-43. 

publichealthontario.ca
For more information, visit:

WHAT CAN BE DONE?
While eliminating all traffic-related air pollution is not possible, 
actions can be taken by policy makers, health professionals and 
individuals to reduce exposures and the associated health risks:2

*A major road includes road classes defined in the Ontario Road Network (ORN)4 as: 1) Arterial: a major thoroughfare with medium to large traffic capacity, or 2) Expressway highway: a high-speed thoroughfare with a combination of controlled access and intersections at grade level.    
†A highway is the road class defined in the ORN4 as a: 1) Freeway: An unimpeded, high-speed controlled-access thoroughfare for through traffic with typically no at-grade intersections, usually with no property access or direct access and which is accessed by a ramp. Pedestrians are prohibited. ‡Employed Ontarians aged 15 and older.

  Raise awareness about the health risks from TRAP, especially 
for sensitive populations 
 
Include buffer zones between major traffic arteries  
and homes, daycares, schools, and long-term care facilities 
when planning land use

   
Build walking/cycling corridors away from major  
traffic arteries 
 
Take precautions to reduce time spent near major  
roads, particularly during rush hour and when exercising
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Who is at  
Increased Risk?

Seniors2,3Children2,3,8 People with pre-existing 
health conditions2,3,9

Residents

Long-term
care homes

Elementary
Schools

Duration of Commute to Work‡, Ontario, 201111

Less than
30 minutes

58%

31%

11%

60 minutes 
or more

30 to 59 
minutes

Distance from Edge of Road (meters)

Ontario Public Health, Traffic Related Air Pollution: Avoiding the TRAP Zone, 2016.
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TRANSPORTATION-RELATED AIR POLLUTANTS (TRAPS)
Green infrastructure, like trees, green 
walls, and shrubs, provide a large 
amount of surface area to collect 
airborne pollutants from vehicle 
exhaust. 

Fountain Alley should consider 
vegetated buffer zones to trap 
transportation-related air pollutants 
at street level. Especially at outdoor 
seating and recreational space, 
vegetation will help limit exposure to 
TRAPs.

Operational policies should restrict 
idling, especially in rideshare pickup 
and drop-off zones.

"Planning Healthy Places: A Guidebook for Addressing Local 
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NOISE POLLUTION
Planes arriving at Mineta San Jose Airport descend over 
downtown San Jose. Noise pollution from these planes can 
reach up to 75 decibels, which is equivalent to an active vacuum 
cleaner. 

Based on National Transportation Atlas Database, aircraft noise 
level increases by ~55 decibels within 0.25 miles of an airport 
and ~35 decibels around the path of arrival or departure. 

Common Comparable Sounds (weighted decibel average)
<50 dBa Refrigerator Humming
50-59 Quiet Office
60-69 Conversational Speech
70-79 Vacuum Cleaner
80 + Active Garbage Disposal

Fountain Alley is far enough from freeway and aircraft that 
windows can likely be left open for ventilation for extended 
periods of time. 

PATH OF ARRIVING PLANES

Project Sites

101

280

87

880

Mineta San Jose 
International Airport

1

2
3

4 5
6

PATH OF ARRIVING PLANES

1.	 255 West Julian
2.	 Bank of Italy
3.	 Fountain Alley
4.	 Park Habitat
5.	 300 South 1st Street
6.	 409 South 2nd Street

ENVIRONMENTAL CONSIDERATIONS IN DOWNTOWN SAN JOSE
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BEST PRACTICES TO MINIMIZE EXPOSURE TO LOCAL AIR + NOISE POLLUTION

Ventilation

Install MERV 13 or HEPA filters 
to capture pollution before air 
is introduced into a space. High 
efficiency HVAC filters can remove 
50% - 98% of particle pollutants in 
the indoor air.

For projects with operable 
windows and natural ventilation, a 
robust filtration system will still be 
useful, especially during poor air 
quality days.

Because concentration of air 
pollution decreases with distance 
and height, projects should locate 
air intake locations farthest from 
the street.

Buffer Space

Open space between a project 
and the street can improve airflow 
and prevent air pollution to 
concentrate. 

Solid barriers, or sound walls, near 
freeways can minimize the impact 
of both air and noise pollution. 
Solid barriers and vegetation 
buffers are most effective when 
implemented together.  

Operational policies should restrict 
idling, especially in rideshare 
pickup and drop-off zones.

Green Infrastructure

Green infrastructure, like trees, 
green walls, and shrubs, provide 
a large amount of surface area to 
collect airborne pollutants from 
vehicle exhaust. 

Evergreen plants with fine foliage 
and long lifespans are best for 
trapping and filtering air pollution. 
Project should consider native 
shrubs, pine cypress, hybrid 
popular and redwoods.

Landscaped areas have many 
cobenefits, including reducing 
heat island effect by providing 
shade, increasing stormwater 
retention, supporting local 
biodiversity, and contributing to 
visually appealing public space.

Interior Design

Acoustic experience will depend 
on both blocking exterior 
noise, and absorbing sounds 
generated indoors. For example, 
wall assemblies with acoustic 
insulation can block or mitigate 
outdoor noise from reaching 
indoor spaces. Carpets and 
ceiling tiles can minimize sounds 
generated inside of the project.

Indoor water features or white 
noise machines are examples of 
sound masking systems, which 
introduce new sounds to hide 
unwanted noise. Sound masking 
is appropriate for addressing 
indoor noise, but should not 
be considered for loud exterior 
noises, like overhead planes.

Adopted from: "Planning Healthy Places: A Guidebook for Addressing Local Sources of Air Pollutants in Community Planning," Bay Area Quality Management District (BAQMD), May 2016.
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WATER BALANCE

Executive Summary
Atelier Ten conducted a water balance and water 
reuse study for the Bank of Italy and Fountain 
Alley projects. 

The projects are targeting four water efficiency 
goals:
1.	 40% reduction in indoor and cooling tower 

water uses.
2.	 Zero water waste (stretch goal): no potable 

water used for non-potable demands.
3.	 50% reduction in irrigation water use.
4.	 Net zero irrigation (stretch goal): no potable 

water used for irrigation.

A key goal of this analysis is to understand the 
water uses and evaluate different options toward 
these water conservation goals. 

Six scenarios were tested in this study:

1.	 LEED Baseline: LEED baseline fixtures with 
no water reuse system.

2.	 A10 Recommended Fixtures: Water-
conserving flow and flush fixtures. No water 
reuse system.

3.	 Hyper Conservation: Aggressive water-
conserving fixtures, including vacuum-flush 
WCs and waterless urinals. No water reuse 
system.

4.	 Collect from Fountain Alley Only: 
Centralized water reuse system collecting 
blackwater (BW) from Fountain Alley for 
treatment and reuse in both Fountain Alley 
and Bank of Italy. Fixtures are same as in 
the A10 Recommended Fixtures scenario.

5.	 Collect from Fountain Alley and Bank of 
Italy: Separate blackwater collection and 
treatment systems in each building for 
reuse in both buildings. Fixtures are same 
as in the A10 Recommended Fixtures 
scenario. 

6.	 Clearwater Reuse: Collection and reuse 
of clearwater, i.e., water requiring minimal 
treatment before reuse. Primarily rainwater. 
Fixtures are same as in the Atelier Ten 
Recommended Fixtures scenario.

Results
Implementing Atelier Ten’s recommended 
water efficient fixtures allows the project to 
achieve 40% indoor and cooling tower water use 
reduction without a blackwater reuse system. 
Implementing the hyper conservation fixtures 
achieves in further water use reduction. 

Collecting blackwater from Fountain Alley only 
for reuse in both buildings provides a sufficient 
supply of water to achieve the zero water waste 
goal, with the possible exception of some 
irrigation demand during summer months.

Collecting blackwater from both the Bank of Italy 
and Fountain Alley buildings provides a small 
amount of additional non-potable water supply. 
However, with separate blackwater treatment 
systems in each building and the higher 
treatment intensity needed for the Bank of Italy 
blackwater, this option has increased space 
and maintenance requirements compared to 
collecting from Fountain Alley only.

Collecting and reusing clearwater only results in 
a small water use reduction due to the relatively 
small quantity of rainwater available. However, a 
substantial storage tank would still be required 
to collect and hold water from rain events.

A detailed comparison of these scenarios can be 
found on the next page.
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Note on Irrigation Demands
Depending on the Fountain Alley facade planting 
design, there is a significant range of possible 
irrigation demands. The assumption in this 
study is a green wall system covering 20% of 
the facade with an irrigation water reuse system 
conferring a 50% water use reduction. This 
assumption is constant across the test cases.

A vine planter design would require less water 
than this green wall system, allowing the project 
to achieve the zero water waste goal with 
blackwater collection from Fountain Alley only.

Note on Cooling Tower Demands
This project is expected to have significantly less 
(in the range of a 90% reduction) cooling tower 
use than would normally be expected due to 
the design of the mechanical systems. This is 
reflected in the cooling tower demands in this 
water balance.

Next Steps
Atelier Ten recommends implementing a 
centralized blackwater reuse system collecting 
from Fountain Alley only, in conjunction with a 
water-conserving facade planting design on the 
Fountain Alley building. 

Alternatively, if blackwater reuse is to be 
avoided, Atelier Ten recommends the project 
team consider the Hyper Conservation option.
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LEED Baseline A10 Recommended 
Fixtures Hyper Conservation BW Collection From FA Only BW Collection From Both Clearwater Reuse

Water Use 
Reduction

% Water Use Reduction N/A 38% 53% 64% 66% 40%

Annual Water Use 
Reduction (Gallons) N/A 6,355,926 8,865,553 10,753,431 11,034,122 6,730,347

Plumbing and 
Equipment 
Requirements

Dual Plumbing Required None None None
Blackwater collection from Fountain 
Alley. Recycled water distribution in 
both buildings.

Blackwater collection and recycled 
water distribution in both buildings

Rainwater collection from both 
building roofs. Distribution to some 
end uses (e.g., irrigation only).

Reclaimed Water Quality N/A N/A N/A
Relatively clean. 53% of reclaimed 
water from washing machines, 
showers, or lavatory faucets.

Relatively clean from Fountain Alley; 
relatively dirty from Bank of Italy 
(primarily from flush fixtures).

Clean, requiring minimal treatment

Tank Size None required None required None required Approx. 20,000 gallon tank suggested Approx. 20,000 gallon tank suggested Approx. 15,000 gallon tank suggested

Space and Operational 
Requirements None None None Centralized blackwater treatment 

system

Higher space and operational 
requirements due to separate systems 
per building

Less treatment of water needed 
compared to blackwater system

Goals Achieved

40% Indoor and Cooling 
Tower Water Reduction No Yes Yes Yes Yes Yes

Zero Water Waste No No No Yes, with water conserving facade 
planting on Fountain Alley Yes No

50% Irrigation Reduction No No No Yes Yes No

Net Zero Irrigation No No No Yes, with water conserving facade 
planting on Fountain Alley Yes No

LEED Points

WEc2 Indoor Water Use 
Reduction (6 pts max) N/A 4 6 6 6 5

Regional Priority for WEc2 
(4 pt threshold) N/A 1 1 1 1 1

WATER BALANCE - SCENARIO COMPARISON
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This scenario uses LEED baseline fixtures with 
no water reuse system. Flow rates for restaurant 
sprayers, washing machines, and dishwashers 
are based on values from the SFPUC Non-
Potable Water Calculator, as these do not have a 
defined LEED baseline.

This scenario serves as a standard baseline 
against which the following scenarios are 
compared.
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This scenario substitutes the LEED baseline 
fixtures for water-conserving fixtures as typically 
recommended by Atelier Ten. Flowrates for 
restaurant sprayers, washing machines, and 
dishwashers are based on the Energy Star 
standard. 

There is no water reuse system in this scenario; 
savings in this scenario over the LEED Baseline 
are solely the result of the more efficient 
fixtures.
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WATER BALANCE - HYPER CONSERVATIVE FIXTURES SCENARIO

This scenario represents use of the most 
efficient water-conserving fixtures, including 
vacuum-flush toilets and water-free urinals. 

There is no water reuse system in this scenario; 
savings in this scenario over the LEED Baseline 
are solely the result of the more efficient 
fixtures.

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

450,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Non-Potable Demand Potable Demand

MONTHLY SUMMARY 

W
AT

ER
 U

SE
 (G

AL
)

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

Non-Potable Demand Potable Demand

Urinal

Res Dishwasher

Kitchen Sink

Res WC

Res Lav

WC

Cooling Tower Demand

Lavatory Faucet

Shower

Res Kitchen Sink

Res Washing Machine

Restaurant Sprayer

Res Shower

Irrigation

SUPPLY AND DEMAND ANNUAL TOTALS

AN
N

UA
L 

TO
TA

L 
W

AT
ER

 U
SE

 (G
AL

)

38%

13%13%

13%

8%

6%
6% 3%

0%
Res Shower

Restaurant Sprayer

Res Washing Machine

Res Kitchen Sink

Shower

Lavatory Faucet

Res Lav

Kitchen Sink

Res Dishwasher

POTABLE DEMAND PROFILE

73%

10%

10%
7%

0%

Irrigation

Cooling Tower Demand

WC

Res WC

Urinal

NON-POTABLE DEMAND PROFILE

100% SD Sustainability Narrative 
10344 Fountain Alley, 10.30.2020

Environmental Design Consultants + Lighting Designers 
atelierten.com

31



This scenario uses the same fixtures as in the 
A10 Recommended Fixtures scenario, but adds 
a water reuse system collecting blackwater 
from the Fountain Alley building for distribution 
to both Bank of Italy and Fountain Alley. The 
recycled water is applied to all non-potable 
demands. A 15% blackwater processing loss is 
assumed.

The blackwater can be considered to be fairly 
clean due to the large residential program area 
in Fountain Alley; approximately 53% of the 
water comes from showers, washing machines, 
and lavatory faucets. The remaining water 
comes from kitchen or flush fixtures.

Annually, there is sufficient non-potable water 
supply to meet all non-potable demands; 
however, during the summer months, the 
non-potable demand is insufficient due to an 
increase in the irrigation demand. 

As in the other scenarios, the irrigation demand 
assumes a green wall design for Fountain Alley 
with 20% coverage of the facade area and an 
irrigation water capture/reuse system. The green 
wall is significantly more water-intensive than a 
hanging vine planter design, which is explored 
on the following page.

The suggested tank size is approximately 
20,000 gallons, roughly equal to the daily 
throughput of the reuse system. While it 
is possible to store water from the winter 
months to meet the irrigation shortfall during 
the summer months, doing so requires a 
significantly larger tank size (approx. 140,000 
gallons) due to rapidly diminishing returns.
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This variant of the Blackwater Collection From 
Fountain Alley scenario assumes vine planters 
on the Fountain Alley facade instead of green 
walls, resulting in a significant reduction in 
estimated irrigation demand.

By choosing a less water-intensive facade 
planting design, the non-potable water demand 
is reduced to a level such that the non-potable 
supply (from Fountain Alley alone) is sufficient to 
meet the demand year-round.
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This scenario uses the same fixtures as in the 
A10 Recommended Fixtures scenario, but 
adds a water reuse system in each building. 
The recycled water is applied to all non-potable 
demands. A 15% blackwater processing loss is 
assumed.

The blackwater contribution from Bank of Italy is 
relatively dirty, as it comes primarily from flush 
fixtures. The blackwater supply from Fountain 
Alley is relatively clean; as described previously, 
due to the residential program in Fountain 
Alley, 53% of the Fountain Alley blackwater is 
from showers, washing machines, and lavatory 
faucets. 

Compared to the scenario in which blackwater is 
collected only from Fountain Alley, this scenario 
adds a small amount of non-potable supply 
but requires additional space and operational 
expense to treat the Bank of Italy blackwater.

The suggested total tank size is approximately 
20,000 gallons, roughly equal to the daily 
throughput of the reuse system. 
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This scenario explores collecting only rooftop 
rainwater for reuse with minimal treatment 
required. Cooling tower water could also be 
collected as part of this scenario but is expected 
to be a small contribution and was not included 
in this study.

Although less treatment would be required 
compared to a blackwater system, the rainwater 
collected represents only a small proportion of 
the total non-potable water demand.

The suggested tank size is approximately 
15,000 gallons due to the need to store water 
from rain events for use over a period of time.
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LEED Baseline A10 Recommended Hyper Conservation

WC 1.6 1.1 0.25 GPF

Urinal 1 0.125 0 GPF

Lavatory Faucet 0.5 0.35 0.35 GPM

Shower 2.5 1.5 1.5 GPM

Kitchen Sink 2.2 1.5 1 GPM

Restaurant Sprayer 1.5 1.3 1 GPM

Residential WC 1.6 1.1 0.25 GPF

Residential Lav 2.2 0.5 0.35 GPM

Residential Shower 2.5 1.5 1.5 GPM

Residential Kitchen Sink 2.2 1.5 1 GPM

Residential Dishwasher 11.15 3.5 2.4 Gal/Cycle

Residential Washing Machine 36.9 14 13 Gal/Cycle

WATER BALANCE - FIXTURE FLOW RATES
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Solar Exposure, PV Opportunities, and Facade Performance Targets
This PDF evaluates the impact of the exterior 
fixed horizontal shades, the potential for energy 
production form building integrated PV, and 
identifies thermal performance targets for the 
building envelope.

Beginning with a study of solar exposure, we 
used the building form without shades as a 
baseline to see the effect of climate, site, and 
context on annual sun exposure.   
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Baseline Solar Exposure Mapping
Without the exterior horizontal shading, the 
building is very exposed to annual patterns of 
solar radiation. The site orientation relative to 
north results in long southwest and northeast 
exposures of facade. 

The long facades behave as east and west 
exposures, and will receive patterns of 
significant sun every clear day of the year.

The natural overhang conditions created by the 
residential balconies provide substantial relief to 
those portions of skin. 

The majority of surrounding context is of a 
smaller scale, and site shadowing from adjacent 
buildings is limited to the lower corner of the 
southwest facade. 
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Solar Exposure and Horizontal Shades
The dense spacing of horizontal shade members 
provides a substantial amount of annual relief 
from direct sun exposure. 

All orientations are very well shaded, and only 
very low angle sun at sunset and sunrise will fall 
on the glazing. 
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% Improved by Exterior Horizontal Shading
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Annual Insolation Reduction 
These diagrams show the relative impact of 
the shading design by highlighting the percent 
reduction in annual sun exposure at the vertical 
skin. 

Where the residential balconies already shade 
the glass, the further benefit of the exterior 
shading elements is muted. Where the skin 

would be completely unshaded, the impact of 
the shading is substantial. On the southernmost 
portions of skin, the fixed shading blocks up to 
80 percent of the annual sun. 

The southwest facade of the office portion 
receives a critical 60% reduction of annual 
sun. This long exposure is coincident with the 

directional sun patterns aligning with likely peak 
cooling loads between 2 and 4 pm between 
June and September.  
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PV OPPORTUNITIES

The substantial quantity of shade surfaces 
presents a unique opportunity to capture 
sun for electricity through building integrated 
photovoltaic panels. 

As each surface accepts the solar radiation 
that would otherwise fall on the glass. If these 
funs were clad with thin film PV elements, the 
shading surfaces could become a sizeable PV 
array. 
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PV OPPORTUNITIES - FACADE

kWh/m2
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The substantial quantity of shade surfaces 
presents a unique opportunity to capture 
sun for electricity through building integrated 
photovoltaic panels. 

As each surface accepts the solar radiation 
that would otherwise fall on the glass. If these 
funs were clad with thin film PV elements, the 
shading surfaces could become a sizeable PV 
array. 

By isolating the solar exposure of the fins 
alone, we can estimate the potential for energy 
production at the fins. 
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SJFA

ALTERNATE SPACING STUDIES

OPTION 01
Aligned to Top of Floor

Office (4) - Resi (3)

OPTION 02
Aligned to Bottom of Floor

Office (4) - Resi (3)

OPTION 03
Aligned to Bottom of Floor

Office (5) - Resi (4)

OPTION 04
Aligned to Bottom of Floor

Office (3) - Resi (2)

PRODUCTION 
POTENTIAL

1,320 MWh
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SJFA

ALTERNATE SPACING STUDIES

OPTION 01
Aligned to Top of Floor

Office (4) - Resi (3)

OPTION 02
Aligned to Bottom of Floor

Office (4) - Resi (3)

OPTION 03
Aligned to Bottom of Floor

Office (5) - Resi (4)

OPTION 04
Aligned to Bottom of Floor

Office (3) - Resi (2)

PRODUCTION 
POTENTIAL

1,217 MWh
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ALTERNATE SPACING STUDIES

OPTION 01
Aligned to Top of Floor

Office (4) - Resi (3)

OPTION 02
Aligned to Bottom of Floor

Office (4) - Resi (3)

OPTION 03
Aligned to Bottom of Floor

Office (5) - Resi (4)

OPTION 04
Aligned to Bottom of Floor

Office (3) - Resi (2)

PRODUCTION 
POTENTIAL

955 MWh

PRODUCTION 
POTENTIAL

1,065 MWh
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ALTERNATE SPACING STUDIES

OPTION 01
Aligned to Top of Floor

Office (4) - Resi (3)

OPTION 02
Aligned to Bottom of Floor

Office (4) - Resi (3)

OPTION 03
Aligned to Bottom of Floor

Office (5) - Resi (4)

OPTION 04
Aligned to Bottom of Floor

Office (3) - Resi (2)
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ALTERNATE SPACING STUDIES

OPTION 01
Aligned to Top of Floor

Office (4) - Resi (3)

OPTION 02
Aligned to Bottom of Floor

Office (4) - Resi (3)

OPTION 03
Aligned to Bottom of Floor

Office (5) - Resi (4)

OPTION 04
Aligned to Bottom of Floor

Office (3) - Resi (2)

More exposure per fin with 
rotation.

Baseline. Less exposure per fin with 
tighter spacing, but more 
total fins.

More exposure per fin with 
looser spacing, but fewer 
total fins.

Most exposure per fin with 
looser spacing and rotation, 
but fewer total fins.
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SLAB EDGE AND ENVELOPE U-VALUE

SLAB EDGE 
U-VALUE = 0.86

SLAB EDGE 
U-VALUE = 0.39

The effect of thermal bridging 
from a continuous slab to the 
exterior of the building can be 
understood by the slab edge 
U-value. 

In a normative building, the slab 
edge would sit behind the an 
insulated spandrel panel, resulting 
in a standard opaque portion of 
wall U-value. A spandrel with R-9 
insulation would have a U-value of 
0.11. 

An uninsulated slab can be a 
thermal bridge, and the resultant 
slab edge U-value for Fountain 
Alley would be 0.86 (R-1.2). 

Insulating the exterior portion of 
slab can improve the slab edge 
U-value, in the case of Fountain 
Alley improving to 0.39 (R-2.6). 

The capacity of the slab edge 
U-value to problematically de-
rate the overall U-value depends 
on the overall window to wall 
ratio. 

 

UNINSULATED EXTERIOR SLAB INSULATED EXTERIOR SLAB
1” RIGID MINERAL WOOL TOP AND BOTTOM
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Glass to 
Opaque 
Ratio

Overall Wall 
Assembly 
U-value

% Better Overall 
Opaque Area 

U-value

Overall 
Opaque 

Area R-value

T-24 Baseline 40% 0.24 baseline 0.06 R-16

Full Glass 83% 0.35 -44% 0.35 R-2.8

Option 01 74% 0.32 -39% 0.22 R-4.5

Option 02 70% 0.31 -25% 0.20 R-5.0

Option 03 64% 0.29 -18% 0.18 R-5.7

The overall wall assembly 
U-value of a T-24 baseline skin 
is approximately 0.24. The 
combination of high glass area 
and exposed slab edge results in 
an effective skin that is up to 44% 
worse than code baseline. 

While these real-world R-values 
are low for the opaque wall, 
T-24 does not explicitly require 
a sophisticated de-rated R-value 
from thermal bridging as input to 
the compliance calculation. 

While not an issue toward T-24 
compliance, these de-rated 
R-values should be the input for 
mechanical load calculations, 
and may significantly impact 
system sizing. 
 

ENVELOPE THERMAL PERFORMANCE

Facade Options and 
Overall U - Values
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Glass to 
Opaque 
Ratio

Overall Wall 
Assembly 
U-value

% Better Overall 
Opaque Area 

U-value

Overall 
Opaque 

Area R-value

T-24 Baseline 40% 0.24 baseline 0.06 R-16

Full Glass
w/ Insulated
Slab

83% 0.32 -33% 0.17 R-5.7

Option 01
w/ Insulated
Slab

74% 0.29 -20% 0.12 R-8.1

Option 02
w/ Insulated
Slab

70% 0.28 -16% 0.11 R-8.6

Option 03
w/ Insulated
Slab

64% 0.26 -9% 0.10 R-9.3

Facade Options and 
Overall U - Values

In the real world, insulating the 
slab extensions will benefit the 
overall opaque wall R-value, and 
may significantly impact system 
sizing. 
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Glass to 
Opaque 
Ratio

Overall Wall 
Assembly 
U-value

% Better Overall 
Opaque Area 

U-value

Overall 
Opaque 

Area R-value

T-24 Baseline 40% 0.24 baseline 0.06 R-16

Full Glass
w/o Slab Edge 
De-rating

83% 0.31 -26% 0.10 R-10

Option 01
w/o Slab Edge 
De-rating

74% 0.28 -13% 0.10 R-10

Option 02
w/o Slab Edge 
De-rating

70% 0.27 -9% 0.10 R-10

Option 03
w/o Slab Edge 
De-rating

64% 0.25 -1.6% 0.10 R-10

For the purposes of T24 
compliance calculations, the 
opaque wall can be considered 
simply as the definition of the wall 
assembly. We have assumed R-10 
as the opaque spandrel panel in 
our T24 performance modeling, 
reflecting 2” of rigid mineral wool 
in the panel. 

Facade Options and 
Overall U - Values
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Glass to 
Opaque 
Ratio

% Worse 
Than T-24 

TDV

T-24 Baseline 40% -

Full Glass
w/o Slab Edge 
De-rating

83% -8.9%

Option 01
w/o Slab Edge 
De-rating

74% -5.7%

Option 02
w/o Slab Edge 
De-rating

70% -4.2%

Option 03
w/o Slab Edge 
De-rating

64% -1.9%

In SD, A10 aims for a T24 
performance model to track ~+2% 
or better than T24 to ensure 
compliance. With 64% glass 
area, Fountain Alley is nearing 
compliance, and in line with our 
previous compliance runs that 
tested a generic 60% WWR. 

A10 recommends the envelope 
proceed with the design thinking 
reflected in Option 3. 

Next Steps:
Taylor Engineering to confirm 
WWR and real-world R-value 
impacts of the envelope on 
system sizing. 

A10 to continue refining T24 
compliance model, with the 
goal of capturing the remaining 
~1.9% of exceedance in the 
central plant definition. 

BIG to continue refining Option 
3 distribution of solid and glass 
facade. 

Facade Options and 
Overall U - Values
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Atelier Ten compared material options for Fountain Alley's exterior shading system with a focus 
on embodied carbon. This memo presents the findings of this analysis and provides high-level 
commentary for the design team to consider while deciding materiality of the shades.

Summar y
•	 Wooden louvers or fins are a potentially carbon-sequestering option, and are 

recommended for the lower levels of the building where feasible with the 
building code.

•	 Aluminum shades are the most-carbon intensive due to the energy-intensive 
manufacturing process of the metal as well as its finishing.

•	 GFRC products sold by Germany-based Rieder have demonstrated low carbon 
emissions, and represent significant savings compared to FRP, terracotta and 
conventional GFRC - all of which are roughly equivalent.

•	 Impact of the subconstruction that connects the shading system to the 
curtainwall can be comparable to the shades themselves. It has not been 
quantified in this analysis, and mass-per-unit-area of the shade system is 
provided as a proxy.

•	 The shading system could make up 8.4% of the core and shell's emboided 
carbon if aluminum is selected, while a Rieder GFRC based system would only 
make up about 1.3%. Thus, on the building-scale, the shading materiality can 
potentially reduce more than 6% of the total embodied carbon.

LIFE-CYCLE EMISSIONS OF THIN-FILM PV
Product-specific EPDs are not available for thin-film photovolatic products. Several academic LCA studies have been 
conducted for both thin-film and crystalline silicon PV modules, and while the latter are slightly better performers in terms of 
life-cycle emissions, the difference is not estimated to be significant. Both types of PV modules are estimated to have 30-50 
grams of CO2e life-cycle emissions for each kWh produced in a 30-year lifespan.

On a per-square foot basis, thin-film PV is estimated to release 9.27 kgCO2e/sf of life-cycle emissions, which includes 
manufacturing, installation, use, disassembly and disposal (not counting renewable energy production). This is comparable to 
the 'middle emissions' bracket of shading materials.

Embodied carbon of thin-film PV will be offset in less than 5 years with the estimated annual production of 1105 MWh for the 
facade, by avoiding emissions from the CAISO grid which has a marginal emissions intensity of about 467 kgCO2e/MWh. It 
is noted that this is a conservative, rough order of magnitude number since the renewable energy production would actually 
avoid emissions in the late afternoons when grid emissions are about to peak.

DATA AND COMPARABILITY

The graph on the right compares the embodied carbon of each shading system on a per-
square-foot-of-horizontal-overhang basis. Life-cycle data for manufacturing stages of 
the product (A1-A3) was used for comparison. Data was obtained from product-specific 
Environmental Product Declarations (EPDs) for all materials, except for FRP from Kreysler 
associates for which LCA data was obtained from an academic study of the product conducted 
at Stanford University.

It is noted that EPDs are best data sources available, but they do not represent a fully accurate 
comparison as not all EPDs here are subject to the same Product Category Rules (PCRs). 
Moreover, sub-construction associated with support need to be accounted for in a future study. 
Differences may also result from transportation and installation, but these are expected to be 
less significant than manufacturing.

For decision-making, the design team is recommended to think of these options in the 
following brackets:

•	 'high emissions'  - aluminum

•	 'middle emissions' - terracotta, FRP and conventional GFRC

•	 'low emissions' - Rieder FibreC, zinc and wood
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WOOD | 2 inch thick fins

Accoya is a European wood product used in exterior 
applications that is available with FSC certification 
and is Cradle to Cradle Gold certified. It is actually 
a carbon-sequestering product if the CO2 absored 
during the life of the trees used in manufacturing 
is accounted for. Harvesting wood into commercial 
products locks up the CO2 for 50+ years, as opposed 
to it being released through decomposition of dead 
much sooner.

Wood makes for desirable aesthetics, but is 
challenging to implement in high-rise buildings due 
to code compliance issues.

TERRACOTTA | 2 inch thick fins

Terracotta is made by baking clay in kilns at high 
temperatures of about 2000 degrees Fahrenheit, and 
is thus a relatively carbon-intensive material despite its 
'earthen' reputation.

NBK Terrart is a promiment line of architectural 
terracotta products produced in Europe. The products 
reviewed by Atelier Ten had high mass densities, more 
than twice that of GFRC and thus are expected to have 
more extensive support systems. The design team is 
encouraged to explore hollow configurations to reduce 
weight.

GFRC | 0.5 inch thick fins

Rieder FibreC, available as concrete skin, oko skin 
or formparts, is a German GFRC product which is 
significantly lower-carbon compared to conventional 
GFRC products. Conventional GFRC available in the 
US is expected to have slightly higher emissions than 
FRP. The product is known for its 'lively' appearance 
due to pours and multiple shades.

FRP | 0.35 inch thick fins

FRP panels are produced by Kreysler Associates in 
Napa Valley, CA and can be molded into a variety 
of complex shapes. The life-cycle data used for this 
study is for a plywood molded FRP product, and it 
is noted that an MDF mold can result in 10x higher 
embodied carbon.

Zinc | 1 mm thick perforated fins

Zinc perforated panels are the most light-weight 
option available, by virtue of being extremely thin. 
Zinc is also an abundant metal which is not as 
energy-intensive to extract and process as other 
metals such as steel and aluminum, and thus makes 
for a low embodied carbon option.

Shading applications, however, are limited, and 
will need to be explored with the manufacturer 
Rheinzink.

Aluminum | 3-inch tilted louvers

Aluminum shading systems are the most common 
commercially available systems, and are as light as 
FRP. On a per kg basis, finished aluminum is a highly 
carbon-intensive product, but is needed in lower 
quantities and comes in hollow configurations.

The product studied is the YKK Thermashade 
system, the only aluminum sunshades to have 
published an EPD.



EUI Target 34 kBTU/ft2 (9.96 kWh/ft2)

GFA 961,972 ft2

Annual Energy Use 9,585,887 kWh

Available Roof Area 76,048 ft2

Available Facade Area 178,844 ft2

Solar Energy Density 168 kW/ft2 (1810 kW/m2)

PV Roof Area 26,617 ft2

PV Facade Area 134,132 ft2

PV System Size 1,773 kW

PV Annual Output 1,619,370 kWh/yr

% Energy Reduction 16.9%

55

Annual Solar Exposure (kWh/ft2)

110 168

PV Area

35% 
Roof Area

35% Roof Area 

75% 
Facade Area

75% Facade 
Area

16.9% 
Energy Reduction

Executive Summary
The portfolio of Westbank San Jose projects intends to offset 5% of total energy use with on site PV at the buildings. Given 
the variety of design constraints, each building will have a unique target to offset. Some buildings can not offset 5% locally, 
and some buildings have the capacity to offset substantially more than 5%. 
 
Fountain Alley is uniquely positioned to offset a substantial about of its own energy use, and significantly contribute to the 
5% portfolio-wide goal.  The Fountain Alley goal for on-site PV generation is to offset 17% of its total electricity consumption. 
This goal requires 35% of the available roof area to be PV, and 75% of the horizontal shades top surface area. The roof and 
façade combined is approximately an 1,287 kW PV array. The electricity generation potential of the array yields approximately 
1,619,370 kWh/yr, approximately 16.9% of the building total energy use if the operational EUI is 34 kBTU/sf.  
 
The rooftop PV is assumed to be a combination of standard flat-packed PV modules over the mechanical penthouses, and 
bifacial PV trellis structures. Bifacial PV generates electricity from both the top and bottom of the modules, and the modules 
feature cells with small gaps between them that allow dappled light to pass through, providing the right amount of shade for 
occupants to work on a laptop outside comfortably, and also enjoy natural daylight.  

Available 
Roof Area

(Thin-Film) (Standard)

x

=

x

x x x

PV Area Coverage 
(35% Total Roof Area, 

75% Total Facade Area)

Annual Solar 
Irradiance

168 kWh/ft2

Panel 
Efficiency 

0.165 - 0.20

1,619,370 kWh
Annual Energy Output

16.9% Reduction
Annual Energy Use

System 
Efficiency 

0.9

Inverter 
Efficiency 

0.96

Calculations
PV Annual Output Calculation

* Array system size calculations were based on a standard 
efficiency panel with power of 18 W/sf for PV roof area and a thin-
film efficiency panel with a power of 10 W/sf for PV facade area. 

On-Site PV Target: 

Roof PV Example: 
Bifacial PV Trellis

RENEWABLE ENERGY TARGETS - PV ANALYSIS
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San Jose Fountain Alley (SJFA)

LEED v4 for Core & Shell

Certified  40 to 49 points     Silver  50 to 59 points     Gold  60 to 79 points     Platinum  80 or more points

high med low NP Achievability rating: High = 90%, Med = 60%, Low = 10%, NP = not possible.

84 9 13 5 82 Projected Points

1 0 0 0 Standard

1 IP Credit 1 Integrative Process
Perform preliminary energy model and water budget before the completion of SD and document in OPR & 

BOD.

19 0 1 0 Standard

20 LT Credit 1 LEED for Neighborhood Development Location Locate the project in within a development certified under LEED for Neighborhood Development.

2 LT Credit 2 Sensitive Land Protection

Locate the development footprint on land that has been previously developed - OR - does not meet LEED 

criteria for sensitive land (prime farmland, floodplains, habitat for threatened species, near water bodies, in 

or near wetlands).

2 1 LT Credit 3 High Priority Site and Equitable Development (v4.1)
Locate the project in an economically disadvantaged community (2pts) - OR - a brownfield site (2pts) - OR - 

develop an equitable development plan (2pts) - OR - include affordable housing units (1pt).

6 LT Credit 4 Surrounding Density and Diverse Uses
Locate on a site with an existing density of 22,000sf/acre - 35,000 sf/acre and within 1/2 mile of 4-8 basic 

services.

6 LT Credit 5 Access to Quality Transit (v4.1)
Locate project within 1/2 mile of a rail station or ferry terminal that meets min. daily transit service - OR - 1/4 

mile of bus, streetcar or rideshare that meets min. daily transit service.

1 LT Credit 6 Bicycle Facilities (v4.1)
Provide short term (2.5% peak visitors) and long term (5% all regular occupants) bike parking within 100 ft of 

main entrance, FTE showers, and access to bicycle network.

1 LT Credit 7 Reduced Parking Footprint (v4.1)

Provide parking capacity that is 30% below base ratios determined by ITE Planning Handbook - OR - 

provide parking for carshare vehicles - OR - implement a daily parking fee equal to at least daily cost of 

municipal transit.

1 LT Credit 8 Electric Vehicles (v4.1)
Install electrical vehicle supply equipment (EVSE) in 2% of all parking spaces used by the project or at least 

two spaces

6 2 3 0 Standard

Y
CA - 

ACP
SS Prereq 1 Construction Activity Pollution Prevention Create and implement erosion control plan that meets the 2003 EPA Construction General Permit.

1 SS Credit 1 Site Assessment
Complete comprehensive site survey; topography, hydrology, climate, vegetation, soils, human use and 

human health effects.

1 1 SS Credit 2 Site Development: Protect or Restore Habitat
Protect 40% of greenfield area, restore soils, and restore 30% of previously developed site with 

native/adapted plants (2pts) - OR - provide  $0.40/sf  to accredited land trust (1pt).

1 SS Credit 3 Open Space
Provide outdoor space greater than or equal to 30% of the total site area (including building footprint), with 

min. 25% vegetated.

1 2 SS Credit 4 Rainwater Management (v4.1)
Manage runoff for the 80th percentile (1pt)  85th percential (2 pts) or 90th percentile (3 pts)  using low-impact 

development (LID) and green infrastructure.

2 SS Credit 5 Heat Island Reduction
Meet high albedo requirements for roof and site (2pts) - OR - place a minimum of 75% parking under cover 

(1pt).

1
CA - 

ACP
SS Credit 6 Light Pollution Reduction Meet uplight and light trespass requirements, and do not exceed exterior signage luminance requirements.

1 SS Credit 7 Tenant Design and Construction Guidelines
Publish an illustrated document to educate tenants in implementing sustainable design and construction 

features in their tenant improvement build-outs.

7 4 1 0 Standard

Y
CA - 

ACP
WE Prereq 1 Outdoor Water Use Reduction: 30% Reduce outdoor water use by 30% over the baseline specified in LEED.

Y
CA - 

ACP
WE Prereq 2 Indoor Water Use Reduction: 20%

Reduce indoor water use by 20% over the baseline specified in LEED, use fixtures with WaterSense label, 

and meet requirements for process water use.

Y WE Prereq 3 Building-Level Water Metering Install permanent water meters for building and grounds, and commit to share data with USGBC for 5 years.

1 1
CA - 

ACP
WE Credit 1

Outdoor Water Use Reduction: 50% Reduction / No Potable Water 

Use
Reduce potable water used for irrigation by 50% (1pt) - AND - use no potable water for irrigation (1pt).

4 2 WE Credit 2 
Indoor Water Use Reduction: 25% / 30% / 35% AND / OR 40% / 

45% / 50%
Reduce building water use over LEED baseline.

1 1 1 WE Credit 3 Cooling Tower Water Use (v4.1)
Conduct a water analysis to optimize cooling tower cycles. Maximizing cycles (1pt),  >25% improvement OR  

20% non-potable water use (2pts,) increase cycles by 30% OR 30% non-potable water use (3 pts).

1 WE Credit 4 Water Metering Install permanent water meters for two or more water subsystems.

27 1 5 0 Standard

Achievability

Integrative Process

Location & Transportation

Sustainable Sites

Water Efficiency

Energy & Atmosphere
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San Jose Fountain Alley (SJFA)

LEED v4 for Core & Shell

Certified  40 to 49 points     Silver  50 to 59 points     Gold  60 to 79 points     Platinum  80 or more points

high med low NP Achievability rating: High = 90%, Med = 60%, Low = 10%, NP = not possible.

84 9 13 5 82 Projected Points

1 0 0 0 Standard

1 IP Credit 1 Integrative Process
Perform preliminary energy model and water budget before the completion of SD and document in OPR & 

BOD.

19 0 1 0 Standard

20 LT Credit 1 LEED for Neighborhood Development Location Locate the project in within a development certified under LEED for Neighborhood Development.

2 LT Credit 2 Sensitive Land Protection

Locate the development footprint on land that has been previously developed - OR - does not meet LEED 

criteria for sensitive land (prime farmland, floodplains, habitat for threatened species, near water bodies, in 

or near wetlands).

2 1 LT Credit 3 High Priority Site and Equitable Development (v4.1)
Locate the project in an economically disadvantaged community (2pts) - OR - a brownfield site (2pts) - OR - 

develop an equitable development plan (2pts) - OR - include affordable housing units (1pt).

6 LT Credit 4 Surrounding Density and Diverse Uses
Locate on a site with an existing density of 22,000sf/acre - 35,000 sf/acre and within 1/2 mile of 4-8 basic 

services.

6 LT Credit 5 Access to Quality Transit (v4.1)
Locate project within 1/2 mile of a rail station or ferry terminal that meets min. daily transit service - OR - 1/4 

mile of bus, streetcar or rideshare that meets min. daily transit service.

1 LT Credit 6 Bicycle Facilities (v4.1)
Provide short term (2.5% peak visitors) and long term (5% all regular occupants) bike parking within 100 ft of 

main entrance, FTE showers, and access to bicycle network.

1 LT Credit 7 Reduced Parking Footprint (v4.1)

Provide parking capacity that is 30% below base ratios determined by ITE Planning Handbook - OR - 

provide parking for carshare vehicles - OR - implement a daily parking fee equal to at least daily cost of 

municipal transit.

1 LT Credit 8 Electric Vehicles (v4.1)
Install electrical vehicle supply equipment (EVSE) in 2% of all parking spaces used by the project or at least 

two spaces

6 2 3 0 Standard

Y
CA - 

ACP
SS Prereq 1 Construction Activity Pollution Prevention Create and implement erosion control plan that meets the 2003 EPA Construction General Permit.

1 SS Credit 1 Site Assessment
Complete comprehensive site survey; topography, hydrology, climate, vegetation, soils, human use and 

human health effects.

1 1 SS Credit 2 Site Development: Protect or Restore Habitat
Protect 40% of greenfield area, restore soils, and restore 30% of previously developed site with 

native/adapted plants (2pts) - OR - provide  $0.40/sf  to accredited land trust (1pt).

1 SS Credit 3 Open Space
Provide outdoor space greater than or equal to 30% of the total site area (including building footprint), with 

min. 25% vegetated.

1 2 SS Credit 4 Rainwater Management (v4.1)
Manage runoff for the 80th percentile (1pt)  85th percential (2 pts) or 90th percentile (3 pts)  using low-impact 

development (LID) and green infrastructure.

2 SS Credit 5 Heat Island Reduction
Meet high albedo requirements for roof and site (2pts) - OR - place a minimum of 75% parking under cover 

(1pt).

1
CA - 

ACP
SS Credit 6 Light Pollution Reduction Meet uplight and light trespass requirements, and do not exceed exterior signage luminance requirements.

1 SS Credit 7 Tenant Design and Construction Guidelines
Publish an illustrated document to educate tenants in implementing sustainable design and construction 

features in their tenant improvement build-outs.

7 4 1 0 Standard

Y
CA - 

ACP
WE Prereq 1 Outdoor Water Use Reduction: 30% Reduce outdoor water use by 30% over the baseline specified in LEED.

Y
CA - 

ACP
WE Prereq 2 Indoor Water Use Reduction: 20%

Reduce indoor water use by 20% over the baseline specified in LEED, use fixtures with WaterSense label, 

and meet requirements for process water use.

Y WE Prereq 3 Building-Level Water Metering Install permanent water meters for building and grounds, and commit to share data with USGBC for 5 years.

1 1
CA - 

ACP
WE Credit 1

Outdoor Water Use Reduction: 50% Reduction / No Potable Water 

Use
Reduce potable water used for irrigation by 50% (1pt) - AND - use no potable water for irrigation (1pt).

4 2 WE Credit 2 
Indoor Water Use Reduction: 25% / 30% / 35% AND / OR 40% / 

45% / 50%
Reduce building water use over LEED baseline.

1 1 1 WE Credit 3 Cooling Tower Water Use (v4.1)
Conduct a water analysis to optimize cooling tower cycles. Maximizing cycles (1pt),  >25% improvement OR  

20% non-potable water use (2pts,) increase cycles by 30% OR 30% non-potable water use (3 pts).

1 WE Credit 4 Water Metering Install permanent water meters for two or more water subsystems.

27 1 5 0 Standard

Achievability

Integrative Process

Location & Transportation

Sustainable Sites

Water Efficiency

Energy & Atmosphere

10/22/2020 1 of 4

Y
CA - 

ACP
EA Prereq 1 Fundamental Commissioning and Verification

Engage commissioning agent by end of DD, develop and execute a commissioning plan, and prepare O&M 

plan for current facilities.

Y EA Prereq 2 Minimum Energy Performance

Reduce energy cost by 5%, compared to ASHRAE 90.1-2010, Appendix G; meet mandatory provisions of 

ASHRAE 90.1-2010. -OR Comply with HVAC and service water heating requirements for the climate zone in 

ASHRAE 50% Advanced Energy Design Guide, and meet ASHRAE 90.1-010 mandatory and prescriptive 

provisions.

10/22/2020 2 of 4

Y EA Prereq 3 Building-Level Energy Metering
Install meters to provide data on total energy consumption, and commit to share data with USGBC for 5 

years.

Y
CA - 

ACP
EA Prereq 4 Fundamental Refrigerant Management

Eliminate CFCs in building HVAC&R, and complete CFC phase-out conversion before project completion for 

any CFC equipment to remain.

4 2 EA Credit 1 Enhanced Commissioning
Complete CD review, post occupancy review, and recommissioning manual (3pts), and develop monitoring 

procedures (+1pt) - AND/OR - complete envelope Cx (+2pts)

3
CA - 

ACP
EA Credit 2 Optimize Energy Performance: 3% / 5% / 7% Reduce building energy cost by 3% / 5% / 7% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 9% / 11% / 13% Reduce building energy cost by 9% / 11% / 13% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 15% / 17% / 19% Reduce building energy cost by 15%/ 17%/ 19% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 21% / 23% / 26% Reduce building energy cost by 21% / 23% / 26% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 29% / 32% / 35% Reduce building energy cost by 29%/ 32%/ 35% compared to ASHRAE 90.1-2010, Appendix G.

1 1 1 EA Credit 2 Optimize Energy Performance: 39% / 43% / 47% Reduce building energy cost by 39%/ 43%/ 47% compared to ASHRAE 90.1-2010, Appendix G.

1 EA Credit 3 Advanced Energy Metering

Install meters for tenant spaces to independently meter energy consumptions for all systems dedicated to 

tenant space, with minimum of one meter per energy source per floor. Install advanced metering for base-

building energy sources, per reference guide.

2 EA Credit 4 Grid Harmonization (v4.1)

Design building and equipment for participation in demand response programs through load shedding or 

shifting (2pts) - OR - if DR program not available, provide infrastructure for future (1pt). Implement other load 

flexibility and management strategies (1-2pts)

3 EA Credit 5 Renewable Energy Production: 1% / 3% / 5% Produce renewable energy on-site for 1% / 3% / 5% of building energy consumption, calculated by cost.

1 EA Credit 6 Enhanced Refrigerant Management Select refrigerants with low global warming potential and ozone depletion potential.

2 EA Credit 7 Green Power and Carbon Offsets
Engage a 5 year contract for at least 50% or 100% of the project's energy from green power, carbon offsets, 

or RECs.

8 1 2 3 Standard

Y
CA - 

ACP
MR Prereq 1 Storage & Collection of Recyclables

Provide space for the collection and storage of paper, cardboard, glass, plastic, metals, and at least two of 

the following: batteries, mercury-containing lamps, and electronic waste.

Y
CA - 

ACP
MR Prereq 2 Construction and Demolition Waste Management Planning Develop and implement a construction and demolition waste management plan.

3 3 MR Credit 1 Building Life-Cycle Impact Reduction (v4.1)
Conduct a life-cycle assessment (1 pt) that demonstrates a minimum of 5% / 10% reduction in at least three 

of the six impact measures (2-3pts).

1 1 MR Credit 2
Building Product Disclosure & Optimization (v4.1): 

Environmental Product Declarations

Use 10 products sourced from three different manufacturers that meet disclosure criteria (1pt) - AND/OR - 

use products that exhibit optimized performance , 10% by cost  (1 pt).

1 1 MR Credit 3
Building Product Disclosure & Optimization (v4.1): 

Sourcing of Raw Materials

Use products that meet responsible extraction criteria, from 3 / 5 different manufacturers for 20% / 40% of 

total material cost (1-2pts).

1 1 MR Credit4
Building Product Disclosure & Optimization (v4.1): 

Material Ingredients

Use 10 products sourced from three different manufacturers that demonstrate the chemical inventory of the 

products (1pt) - AND/OR - use products that document their material ingredient optimization, 10% material 

cost (1pt).

2
CA - 

ACP
MR Credit 5

Construction & Demolition Waste Management (v4.1): 50% / 

75% 

Divert 50%,  two material streams (1pt) - OR - 75%,  three material streams (2pts), - OR - generate less than 

7.5 lbs waste/sf (2pts)

6 1 1 2 Standard

Y
CA - 

ACP
EQ Prereq 1 Minimum IAQ Performance

For mechanically ventilated spaces: Meet minimum outdoor air intake flow requirements determined by 

ASHRAE 62.1-2010 ventilation rate procedure, meet sections 4 through 7 of ASHRAE 62.1-2010, and 

monitor outdoor air intake flows. 

For naturally ventilated spaces: Meet minimum outdoor air opening and space configuration requirements 

determined by ASHRAE 62.1-2010 natural ventilation procedure; confirm natural ventilation is effective per 

CIBSE Applications Manual AM10, March 2005 Fig. 2.8.; and meet one of the following: measure exhaust 

airflow; provide automatic indication devices on natural ventilation openings; or monitor CO2 concentrations.

Y
CA - 

ACP
EQ Prereq 2 Environmental Tobacco Smoke (ETS) Control

Prohibit smoking inside building, locate exterior smoking areas at least 25 feet away from building, and post 

no-smoking signage within 10 ft of all building entrances.

2 EQ Credit 1 Enhanced Air Quality Strategies
Provide entryway systems, prevent interior cross-contamination, and specify MERV 13 filters (1pt) - AND/OR 

- prevent exterior contamination or increase ventilation or monitor CO2 (1pt).

3 EQ Credit 2 Low-Emitting Materials (v4.1): 2 / 3 / 4 / 5 categories
Achieve the threshold level of compliance with VOC emissions and content standards for 2, 3, 4 or 5 product 

categories.

1
CA - 

ACP
EQ Credit 3 Construction IAQ Management Plan

Develop an IAQ plan for construction and preoccupancy phases that meets SMACNA IAQ Guidelines for 

Occupied Buildings Under Construction.

1 2 EQ Credit 4 Daylight (v4.1): 40% / 55% / 75%

Meet spatial daylight autonomy and annual sunlight exposure requirements for percentage (40%/55%/75%) 

of regularly occupied floor area through simulation (1-3pts) - OR - meet illuminance level requirements for 

percentage (55%/75%/90%) of regularly occupied floor area through simulation (1-3pts) or measurement (1-

3pts).

1 EQ Credit 5 Quality Views
Provide direct views to the outside that meet 2 out of 4 LEED view criteria in 75% of regularly occupied 

spaces.

6 0 0 0 Standard

1 IN Credit 1.1 EP, BPDO - EPDs Install products with 20 EPDs.

Materials & Resources

Indoor Environmental Quality

Innovation
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Y EA Prereq 3 Building-Level Energy Metering
Install meters to provide data on total energy consumption, and commit to share data with USGBC for 5 

years.

Y
CA - 

ACP
EA Prereq 4 Fundamental Refrigerant Management

Eliminate CFCs in building HVAC&R, and complete CFC phase-out conversion before project completion for 

any CFC equipment to remain.

4 2 EA Credit 1 Enhanced Commissioning
Complete CD review, post occupancy review, and recommissioning manual (3pts), and develop monitoring 

procedures (+1pt) - AND/OR - complete envelope Cx (+2pts)

3
CA - 

ACP
EA Credit 2 Optimize Energy Performance: 3% / 5% / 7% Reduce building energy cost by 3% / 5% / 7% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 9% / 11% / 13% Reduce building energy cost by 9% / 11% / 13% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 15% / 17% / 19% Reduce building energy cost by 15%/ 17%/ 19% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 21% / 23% / 26% Reduce building energy cost by 21% / 23% / 26% compared to ASHRAE 90.1-2010, Appendix G.

3 EA Credit 2 Optimize Energy Performance: 29% / 32% / 35% Reduce building energy cost by 29%/ 32%/ 35% compared to ASHRAE 90.1-2010, Appendix G.

1 1 1 EA Credit 2 Optimize Energy Performance: 39% / 43% / 47% Reduce building energy cost by 39%/ 43%/ 47% compared to ASHRAE 90.1-2010, Appendix G.

1 EA Credit 3 Advanced Energy Metering

Install meters for tenant spaces to independently meter energy consumptions for all systems dedicated to 

tenant space, with minimum of one meter per energy source per floor. Install advanced metering for base-

building energy sources, per reference guide.

2 EA Credit 4 Grid Harmonization (v4.1)

Design building and equipment for participation in demand response programs through load shedding or 

shifting (2pts) - OR - if DR program not available, provide infrastructure for future (1pt). Implement other load 

flexibility and management strategies (1-2pts)

3 EA Credit 5 Renewable Energy Production: 1% / 3% / 5% Produce renewable energy on-site for 1% / 3% / 5% of building energy consumption, calculated by cost.

1 EA Credit 6 Enhanced Refrigerant Management Select refrigerants with low global warming potential and ozone depletion potential.

2 EA Credit 7 Green Power and Carbon Offsets
Engage a 5 year contract for at least 50% or 100% of the project's energy from green power, carbon offsets, 

or RECs.

8 1 2 3 Standard

Y
CA - 

ACP
MR Prereq 1 Storage & Collection of Recyclables

Provide space for the collection and storage of paper, cardboard, glass, plastic, metals, and at least two of 

the following: batteries, mercury-containing lamps, and electronic waste.

Y
CA - 

ACP
MR Prereq 2 Construction and Demolition Waste Management Planning Develop and implement a construction and demolition waste management plan.

3 3 MR Credit 1 Building Life-Cycle Impact Reduction (v4.1)
Conduct a life-cycle assessment (1 pt) that demonstrates a minimum of 5% / 10% reduction in at least three 

of the six impact measures (2-3pts).

1 1 MR Credit 2
Building Product Disclosure & Optimization (v4.1): 

Environmental Product Declarations

Use 10 products sourced from three different manufacturers that meet disclosure criteria (1pt) - AND/OR - 

use products that exhibit optimized performance , 10% by cost  (1 pt).

1 1 MR Credit 3
Building Product Disclosure & Optimization (v4.1): 

Sourcing of Raw Materials

Use products that meet responsible extraction criteria, from 3 / 5 different manufacturers for 20% / 40% of 

total material cost (1-2pts).

1 1 MR Credit4
Building Product Disclosure & Optimization (v4.1): 

Material Ingredients

Use 10 products sourced from three different manufacturers that demonstrate the chemical inventory of the 

products (1pt) - AND/OR - use products that document their material ingredient optimization, 10% material 

cost (1pt).

2
CA - 

ACP
MR Credit 5

Construction & Demolition Waste Management (v4.1): 50% / 

75% 

Divert 50%,  two material streams (1pt) - OR - 75%,  three material streams (2pts), - OR - generate less than 

7.5 lbs waste/sf (2pts)

6 1 1 2 Standard

Y
CA - 

ACP
EQ Prereq 1 Minimum IAQ Performance

For mechanically ventilated spaces: Meet minimum outdoor air intake flow requirements determined by 

ASHRAE 62.1-2010 ventilation rate procedure, meet sections 4 through 7 of ASHRAE 62.1-2010, and 

monitor outdoor air intake flows. 

For naturally ventilated spaces: Meet minimum outdoor air opening and space configuration requirements 

determined by ASHRAE 62.1-2010 natural ventilation procedure; confirm natural ventilation is effective per 

CIBSE Applications Manual AM10, March 2005 Fig. 2.8.; and meet one of the following: measure exhaust 

airflow; provide automatic indication devices on natural ventilation openings; or monitor CO2 concentrations.

Y
CA - 

ACP
EQ Prereq 2 Environmental Tobacco Smoke (ETS) Control

Prohibit smoking inside building, locate exterior smoking areas at least 25 feet away from building, and post 

no-smoking signage within 10 ft of all building entrances.

2 EQ Credit 1 Enhanced Air Quality Strategies
Provide entryway systems, prevent interior cross-contamination, and specify MERV 13 filters (1pt) - AND/OR 

- prevent exterior contamination or increase ventilation or monitor CO2 (1pt).

3 EQ Credit 2 Low-Emitting Materials (v4.1): 2 / 3 / 4 / 5 categories
Achieve the threshold level of compliance with VOC emissions and content standards for 2, 3, 4 or 5 product 

categories.

1
CA - 

ACP
EQ Credit 3 Construction IAQ Management Plan

Develop an IAQ plan for construction and preoccupancy phases that meets SMACNA IAQ Guidelines for 

Occupied Buildings Under Construction.

1 2 EQ Credit 4 Daylight (v4.1): 40% / 55% / 75%

Meet spatial daylight autonomy and annual sunlight exposure requirements for percentage (40%/55%/75%) 

of regularly occupied floor area through simulation (1-3pts) - OR - meet illuminance level requirements for 

percentage (55%/75%/90%) of regularly occupied floor area through simulation (1-3pts) or measurement (1-

3pts).

1 EQ Credit 5 Quality Views
Provide direct views to the outside that meet 2 out of 4 LEED view criteria in 75% of regularly occupied 

spaces.

6 0 0 0 Standard

1 IN Credit 1.1 EP, BPDO - EPDs Install products with 20 EPDs.

Materials & Resources

Indoor Environmental Quality

Innovation

10/22/2020 3 of 4

1 IN Credit 1.2 EP, AQT, LEM or Heat Island Reduction
Design project to achieve features that promote non-motorized transportation on the project site and 

surrounding community.

1 IN Credit 1.3 Pilot, Procurement of Low Carbon Construction Materials Pending GBCI review and comment.

1 IN Credit 1.4 Innovation, TBD Pending GBCI review and comment.

1 IN Credit 1.5 Innovation, TBD Pending GBCI review and comment.

1 IN Credit 2 LEED™ Accredited Professional LEED Accredited Professional on design team.

4 0 0 0 Standard

1 RP Credit 1.1 Building Life Cycle Impact Reduction Point Threshold: 3

1 RP Credit 1.2 BDPO: Sourcing of Raw Materials Point Threshold: 1

1 RP Credit 1.3 Optimize Energy performance Point Threshold: 10

1 RP Credit 1.4 Access to Quality Transit Point threshold: 5

 RP  Credit Indoor Water use Reduction Point threshold: 4

 RP  Credit Regional Priority, TBD

Regional Priority

10/22/2020 4 of 4
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LTc3

High Priority Site - 2 pts

LTc4

Surrounding Density 
and Diverse Uses - 6 pts

LTc2
Sensitive Land 

Protection - 1 pt
LTc6

Bicycle Facilities (v4.1) 
- 1 pt
LTc7

Reduced Parking 
Footprint (v4.1) - 1 pt

LTc8
Electric Vehicles (v4.1) 

- 1 pt

IPc1
Integrative Process - 1 pt

Perform preliminary energy model and water 
budget before the completion of SD and 

document in OPR & BOD.

Provide short term (2.5% visitors) & long 
term (5% of occupants) bike parking within 
100 ft of main entrance, FTE showers, and 

access to bicycle network.
Provide parking capacity that is 30% below 

base ratios determined by ITE Planning 
Handbook

Install electrical vehicle supply equipment 
(EVSE) in 2% of all parking spaces used by 

the project

Complete comprehensive site survey; 
topography, hydrology, climate, vegetation, 
soils, human use and human health effects

Provide outdoor space greater than or equal 
to 30% of the total site area (including 

building footprint), with min. 25% vegetated.

Meet CAL Green uplight and light trespass 
requirements, and do not exceed exterior 

signage luminance requirements.

Publish a document to educate tenants 
in implementing sustainable design and 

construction features in their TI build-outs.

Reduce potable water used for irrigation by 
50% - or - use no potable water for irrigation

Conduct a water analysis to optimize cooling 
tower cycles. Maximizing cycles.

Install permanent water meters for two or 
more water subsystems.

Reduce building water use over LEED 
baseline by minimum 40% using ultra low 
flow fixtures and alternative water sources

Reduce building water use over LEED 
baseline by minimum 40% using ultra low 
flow fixtures and alternative water sources

Meet high albedo requirements for roof and 
site & parking under cover

Locate the development footprint on land 
that has been previously developed

Locate the development footprint on land 
that has been previously developed

Locate on a site with an existing density of   
> 35,000 sf/acre and within 1/2 mile of 8+ 

basic services.

Locate project within 1/2 mile of a rail 
station or ferry terminal that meets min. 

daily transit service - OR - 1/4 mile of bus, 
streetcar or rideshare that meets min. daily 

transit service.

Complete CD review, post occupancy 
review, and recommissioning manual 

(3pts), and develop monitoring procedures 
(+1pt) - AND/OR - complete envelope Cx 

(+2pts)

Reduce building energy cost by 39% 
compared to ASHRAE 90.1-2010, Appendix 

G.

Locate project within 1/2 mile of a rail 
station or ferry terminal that meets min. 

daily transit service - OR - 1/4 mile of bus, 
streetcar or rideshare that meets min. daily 

transit service.

LTc5

Access to Quality Transit  
(v4.1) - 6 pts

EAc1

Enhanced 
Commissioning - 4 pts

WEc2
Indoor Water Use 
Reduction - 4 pts

WEc2
Indoor Water Use 
Reduction - 4 pts

LTc5
Access to Quality Transit  

(v4.1) - 6 pts

continued continued

continuedcontinued

SSc1
Site Assessment - 1 pt

SSc3
Open Space - 1 pt

SSc6
Light Pollution 

Reduction - 1 pt
SSc7

Tenant Design and 
Const. Guidelines - 1 pt

WEc1
Outdoor Water Use 

Reduction - 1 pt

WEc3
Cooling Tower Water 

Use (v4.1) - 1 pt

WEc4
Water Metering - 1 pt

SSc5
Heat Island Reduction     

- 2 pts

EAc2
Optimize Energy 

Performance - 16 pts

continued

LEED PATH TO PLATINUM
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EAc5
Rnewable Energy 
Production - 3 pts

EAc3
Advanced Energy Metering - 

EAc6
Enhanced Refrigerant 

Management - 1 pt

EAc7
Green Power and Carbon 

Offsets - 1 pt

Install meters for energy for all systems 
dedicated to tenant space, with min. one meter/
energy source/floor. Install advanced metering 

for base-building energy sources.

Reduce building energy cost by 39% 
compared to ASHRAE 90.1-2010, Appendix 

G.

Select refrigerants with low global warming 
potential and ozone depletion potential.

Use products sourced that meet at least one 
responsible sourcing and extraction criteria

Develop an IAQ plan for construction 
and preoccupancy phases that meets 
SMACNA IAQ Guidelines for Occupied 

Buildings Under Construction.

Install Products with 20 EPDs

Pursue credit MRc1 achieving 3 
points

Pursue credit MRc3

Pursue credit EAc2 achieving 10 
points

Pursue credit LTc5 achieving 5 points

Design project to achieve features 
that promote non-motorized 

transportation on the project site and 
surrounding community.
Improve the data and the 

comparability of data from life cycle 
assessment (LCA) results.

LEED Accredited Professional on 
design team.

To be decided.

To be decided.

Use 10 products from three manufacturers 
that meet disclosure criteria or use products 
that exhibit optimized performance by 10%

 Divert 50% of construction waste, with 
three material streams

Engage a 5 year contract for 100% of the 
project's energy from green power, carbon 

offsets, or RECs.

Conduct a life-cycle assessment (1 pt) that 
demonstrates a minimum of 5% / 10% 

reduction in at least three of the six impact 
measures (2-3pts).

Divert 50%,  two material streams (1pt) - OR 
- 75%,  three material streams (2pts), - OR - 
generate less than 7.5 lbs waste/sf (2pts)

Produce renewable energy on-site for 5% 
of building energy consumption, calculated 

by cost.

LEED CERTIFIED
83

EAc2
Optimize Energy 

Performance - 16 pts

continued

MRc3
Sourcing of Raw Materials (v4.1) 

- 1 pt

EQc3
Construction IAQ Management 

Plan - 1 pt

INc1.1
EP, BPDO- EPDs - 1 pt

RP1.1
Building LCA Impact Reduction 

- 1 pt

RP1.2
BPDO Sourcing of Raw 

Materials- 1 pt

RP1.3
Optimize Energy Performance 

- 1 pt

RP1.4
Access to Quality Transit - 1 pt

INc1.2
EP, AQT, LEM or Heat Island 

Reduction - 1 pt

INc1.3
Procurement of Low Carbon 
Construction Materials - 1 pt

INc1.4
TBD - 1 pt

INc1.5
TBD - 1 pt

INc1.5
LEED Accredited Professional - 

1 pt

MRc2
Environmental Product 

Declarations (v4.1) - 1 pt

MRc1
Building Life Cycle Impact 
Reduction (v4.1) - 3 pts

MRc5
Construction & Demolition 
Waste Management (v4.1) 

- 3 pts

MRc4
Construction & Demolition Waste 

Management (v4.1) - 1 pt

EQc1
Enhanced Air Quality 

Strategies - 2 pts

EQc2
Low Emitting Materials (v4.1) 

- 3 pts

EQc2
Low Emitting Materials (v4.1) 

- 3 pts

Provide entryway systems, prevent interior 
cross-contamination, and specify MERV 13 

filters

Achieve the threshold level of compliance 
with VOC emissions and content standards 

for 5 product categories.

Achieve the threshold level of 
compliance with VOC emissions and 

content standards for 5 product 
categories.

continued

continued
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APPENDIX A: GENERAL MODELING PARAMETERS 
Analysis Tool: eQUEST (DOE 2.3 Engine) v3.65.7175 

Weather File: TMY3 weather file-CA_San_Jose_Intl_AP.bin  

ASHRAE Climate Zone: 3C 

Title 24 Climate Zone: 4 

Energy Modeling Standard: ASHRAE 90.1-2010 Appendix G   
Ventilation Standard: Title 24-2019 Ventilation Rates 
 
Building Area (as simulated with DOE 2.2): 721,351 gross ft² 

Building Area (actual): 963,000 ft2 

Number of Floors: 3 below grade, 21 above grade+roof 

New Construction: 100% 

Principal Heating Source: District Chilled Water System  

Principal Cooling Source: District Hot Water System  

 

Space Type Conditioned Area (ft²) 
Residential Units 

330,000 
Office 

325,500 
Retail 

15,000 
Other 

50,851 
Total 721,351 

 
 
Review Log 
 

Date Version Analyst Model 
Reviewed by 

Report 
Reviewed by 

08/28/20 1 AS AB AB 
10/26/20 2 AS AB AB 
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APPENDIX B: BUILDING ENVELOPE CONSTRUCTION 

Building Element Baseline Building (ASHRAE 90.1-2010) Proposed Building 
Proposed Design Input Source 

Exterior Wall 
Description  

ASHRAE Compliant Zone 3C Exterior 
Wall Construction: Steel Framed 
Residential: U-0.064 Btu/hr-ft2-°F 
Non- Residential: U-0.084 Btu/hr-ft2-°F 

EWS-01: Custom unitized window 
wall system, aluminum frame, 
structure silicone, thermally broken 
outriggers to hollow vertical posts, 
terracotta shading devices  
 
U-opaque: 0.06 (R-opaque: 15) 

Basis of Design (BOD) 

Roof 
Construction  

ASHRAE Compliant Zone 3C Exterior 
Roof Construction: Insulation Entirely 
Above Deck 

RF-03: Concrete slab with rigid 
insulation INS-01 (extruded 
polystyrene, 1.5-inch minimum 
thickness, R-value: 7.5)  

Basis of Design  

Roof U-value 
Total U-value: 0.048  Btu/hr-ft2-°F 
Total R-value: 20 hr-ft2-°F/Btu 

Total U-value: 0.034 Btu/hr-ft2-°F 
Total R-value: 30 hr-ft2-°F/Btu 

Title 24-2019 Table 140.3-B 

Window-to-Wall 
Ratio  

40% 83% 
Basis of Design  

Fenestration 
Type  

ASHRAE Compliant Zone 3C Glazing 
GL-01 (Glass at EWS-01): Argon-
filled triple glazed IGU, U-window: 
0.35 Btu/hr-ft2-°F 

Glass description: BOD  
Assembly U value: A10 
assumption 

Fenestration U-
value  

Metal Framing (Curtainwall/Storefront) 
0.6 Btu/hr-ft2-°F (overall) 
Metal Framing (Operable Windows): 
0.65 Btu/hr-ft2-°F (overall) 

GL-01: 0.35 Btu/hr-ft2-°F  

Assembly U value: A10 
assumption 

Fenestration 
SHGC  

0.25 GL-01: 0.28 
A10 assumption 

Visible 
Transmittance 
(assembly 
without frames)  

n/a GL-01: 64% 

A10 assumption 

Skylight 
Description 

n/a n/a 
 

Skylight U-value 
and SHGC 

n/a n/a 
 

External Shading none External horizontal fins   
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APPENDIX C: OCCUPANCY, LIGHTING POWER DENSITY, EQUIPMENT LOADS 

The table below lists maximum occupancy, the average peak connected power density (Watts/ft²) of the ambient 
lighting (including task lights), decorative lighting, and the average peak equipment load (Watts/ft²) for all zones 
throughout the building.  
 

 
Space Type 

Baseline Proposed Proposed Input Source 

 LPD (W/sf.) LPD (W/sf.) 

 Corridor 0.66 0.6  
 
 
 
 
 
 
 
 
 
 
 
 

Title-24-2019 Table 140.6-C 

Storage 0.63 0.4 

Amenity 
Spaces/Breakrooms 

0.73 0.65 

Mail/Print 0.66 0.5 

Fitness 0.72 0.5 

Electrical rooms 0.95 0.4 

IDF/MDF/ELEV 0.95 0.4 

Lobby 0.90 0.85 

Open Office  0.98 0.6 

Retail Spaces 1.68 1.0 

Toilet 0.98 0.65 

Washroom/Locker 
Rooms 

0.75 0.45 

Apartments  0.5 0.5 

Stairwell  0.69 0.5 

Parking 0.19 0.1 

Mechanical Rooms 0.95 0.4 

 Space Type EPD (w/sf.) EPD (w/sf.) Proposed Input Source 

Receptacle 
Equipment Power 
Density 

Corridor 0.1 0.1 A10 Assumption 

Storage 0.3 0.3 A10 Assumption 

Amenity 
Spaces/Breakrooms 

1.5 1.5  
 
 
 
 
 
 

Mail/Print 4.0 4.0 

Fitness 2 2 

Electrical rooms 25 25 

IDF/MDF/ELEV 50 50 

Lobby 0.3 0.3  
 

Basis of Design Dated 200724 Open Office  1.5 1.5 

Retail Spaces 1.5 1.5 

Toilet 0.12 0.12 

Washroom/Locker 
Rooms 

0.12 0.12 

Apartments  
1.63 1.63 

ENERGY STAR MFHR Performance 
Path Calculator_V1.5 

Stairwell  0.1 0.1 A10 Assumption 

Parking 0.1 0.1 A10 Assumption 

Mechanical Rooms 0.6 0.6 A10 Assumption 

 Space Type Density 
(ppl/sq.ft..)  

Density 
(ppl/sq.ft..) 

Proposed Input Source 

Occupant Density Corridor 100 100  
 
 
 
 
 
 
 
 
 
 

Title-24: Appendix_5.4A 

Storage 100 100 

Amenity 
Spaces/Breakrooms 

15 15 

Mail/Print 100 100 

Fitness 15 15 

Electrical rooms 333 333 

Lobby 15 15 

Open Office  100 100 

Retail Spaces 30 30 

Toilet 100 100 

Washroom/Locker 
Rooms 

50 50 

Apartments  200 200 

Stairwell  100 100 

Parking 200 200 

Mechanical Rooms 333 333 

 
 Baseline Proposed 

Lighting Controls Description of auto-shutoff controls, occupancy 
sensors, daylight controls, etc 

Automatic Description of auto-shutoff controls, 
occupancy sensors, daylight controls, based on T-24 
Section 110.9 
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APPENDIX D: OCCUPANCY, LIGHTING POWER DENSITY, EQUIPMENT SCHEDULES 

The modeling assumptions for the maximum occupancy and area per person in the building were estimated based on 
the email communication with the design team in SD Phase. Peak lighting and equipment loads were diversified by 
estimating an electric usage pattern for the building based on scheduling assumptions.  The tables below list occupancy, 
lighting and equipment schedules assumed for the individual usage type for the building. The owner and the design team 
should review the schedules and provide feedback based on their expected use of the building.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Office Schedule 
Source:  Title 24-2019  

Hour Occupancy Lighting Misc. Equipment 

From To 
Wee
kday 

Saturd
ay 

Sund
ay 

Weekday 
Saturday Sunday 

Weekday 
Saturday Sunday 

12:00 AM 1:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

1:00 AM 2:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

2:00 AM 3:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

3:00 AM 4:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

4:00 AM 5:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

5:00 AM 6:00 AM 0% 0% 0% 10% 5% 5% 10% 5% 5% 

6:00 AM 7:00 AM 10% 10% 5% 10% 10% 5% 10% 10% 5% 

7:00 AM 8:00 AM 20% 10% 5% 30% 10% 5% 30% 10% 5% 

8:00 AM 9:00 AM 95% 30% 5% 65% 30% 5% 90% 30% 5% 

9:00 AM 
10:00 
AM 

95% 30% 5% 65% 30% 5% 90% 30% 5% 

10:00 AM 
11:00 
AM 

95% 30% 5% 65% 30% 5% 90% 30% 5% 

11:00 AM 
12:00 
PM 

95% 30% 5% 65% 30% 5% 90% 30% 5% 

12:00 PM 1:00 PM 50% 10% 5% 65% 15% 5% 90% 15% 5% 

1:00 PM 2:00 PM 95% 10% 5% 65% 15% 5% 90% 15% 5% 

2:00 PM 3:00 PM 95% 10% 5% 65% 15% 5% 90% 15% 5% 

3:00 PM 4:00 PM 95% 10% 5% 65% 15% 5% 90% 15% 5% 

4:00 PM 5:00 PM 95% 10% 5% 65% 15% 5% 90% 15% 5% 

5:00 PM 6:00 PM 30% 5% 5% 35% 5% 5% 50% 5% 5% 

6:00 PM 7:00 PM 10% 5% 0% 30% 5% 5% 30% 5% 5% 

7:00 PM 8:00 PM 10% 0% 0% 30% 5% 5% 30% 5% 5% 

8:00 PM 9:00 PM 10% 0% 0% 20% 5% 5% 20% 5% 5% 

9:00 PM 
10:00 
PM 

10% 0% 0% 20% 5% 5% 20% 5% 5% 

10:00 PM 
11:00 
PM 

5% 0% 0% 10% 5% 5% 10% 5% 5% 

11:00 PM 
12:00 
AM 

5% 0% 0% 5% 5% 5% 5% 5% 5% 
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Residential Living Schedule 
Source:  Title 24-2019  

Hour Occupancy Lighting Misc. Equipment 

From To 
Week
day 

Satu
rday 

Sund
ay 

Weekday 
Saturday Sunday 

Weekday 
Saturday Sunday 

12:00 AM 1:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

1:00 AM 2:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

2:00 AM 3:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

3:00 AM 4:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

4:00 AM 5:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

5:00 AM 6:00 AM 90% 90% 90% 30% 30% 30% 30% 30% 30% 

6:00 AM 7:00 AM 70% 70% 70% 45% 45% 45% 45% 45% 45% 

7:00 AM 8:00 AM 40% 40% 40% 45% 45% 45% 45% 45% 45% 

8:00 AM 9:00 AM 40% 40% 40% 45% 45% 45% 45% 45% 45% 

9:00 AM 10:00 AM 20% 20% 20% 45% 45% 45% 45% 45% 45% 

10:00 AM 11:00 AM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

11:00 AM 12:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

12:00 PM 1:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

1:00 PM 2:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

2:00 PM 3:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

3:00 PM 4:00 PM 30% 30% 30% 30% 30% 30% 30% 30% 30% 

4:00 PM 5:00 PM 50% 50% 50% 30% 30% 30% 30% 30% 30% 

5:00 PM 6:00 PM 50% 50% 50% 30% 30% 30% 30% 30% 30% 

6:00 PM 7:00 PM 50% 50% 50% 60% 60% 60% 60% 60% 60% 

7:00 PM 8:00 PM 70% 70% 70% 80% 80% 80% 80% 80% 80% 

8:00 PM 9:00 PM 70% 70% 70% 90% 90% 90% 90% 90% 90% 

9:00 PM 10:00 PM 80% 80% 80% 80% 80% 80% 80% 80% 80% 

10:00 PM 11:00 PM 90% 90% 90% 60% 60% 60% 60% 60% 60% 

11:00 PM 12:00 AM 90% 90% 90% 30% 30% 30% 30% 30% 30% 

 
 
 

Residential Common Schedule 
Source:  Title 24-2019  

Hour Occupancy Lighting Misc. Equipment 

From To 
Week
day 

Satu
rday 

Sund
ay 

Weekday 
Saturday Sunday 

Weekday 
Saturday Sunday 

12:00 AM 1:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

1:00 AM 2:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

2:00 AM 3:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

3:00 AM 4:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

4:00 AM 5:00 AM 90% 90% 90% 10% 10% 10% 10% 10% 10% 

5:00 AM 6:00 AM 90% 90% 90% 30% 30% 30% 30% 30% 30% 

6:00 AM 7:00 AM 70% 70% 70% 45% 45% 45% 45% 45% 45% 

7:00 AM 8:00 AM 40% 40% 40% 45% 45% 45% 45% 45% 45% 

8:00 AM 9:00 AM 40% 40% 40% 45% 45% 45% 45% 45% 45% 

9:00 AM 10:00 AM 20% 20% 20% 45% 45% 45% 45% 45% 45% 

10:00 AM 11:00 AM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

11:00 AM 12:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

12:00 PM 1:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

1:00 PM 2:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

2:00 PM 3:00 PM 20% 20% 20% 30% 30% 30% 30% 30% 30% 

3:00 PM 4:00 PM 30% 30% 30% 30% 30% 30% 30% 30% 30% 

4:00 PM 5:00 PM 50% 50% 50% 30% 30% 30% 30% 30% 30% 

5:00 PM 6:00 PM 50% 50% 50% 30% 30% 30% 30% 30% 30% 

6:00 PM 7:00 PM 50% 50% 50% 60% 60% 60% 60% 60% 60% 

7:00 PM 8:00 PM 70% 70% 70% 80% 80% 80% 80% 80% 80% 

8:00 PM 9:00 PM 70% 70% 70% 90% 90% 90% 90% 90% 90% 

9:00 PM 10:00 PM 80% 80% 80% 80% 80% 80% 80% 80% 80% 

10:00 PM 11:00 PM 90% 90% 90% 60% 60% 60% 60% 60% 60% 

11:00 PM 12:00 AM 90% 90% 90% 30% 30% 30% 30% 30% 30% 
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Retail Schedule 
Source:  Title 24-2019  

Hour Occupancy Lighting Misc. Equipment 

From To 
Week
day 

Satu
rday 

Sund
ay 

Weekday 
Saturday Sunday 

Weekday 
Saturday Sunday 

12:00 AM 1:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

1:00 AM 2:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

2:00 AM 3:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

3:00 AM 4:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

4:00 AM 5:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

5:00 AM 6:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

6:00 AM 7:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

7:00 AM 8:00 AM 10% 10% 0% 20% 10% 5% 20% 10% 5% 

8:00 AM 9:00 AM 20% 20% 0% 50% 30% 10% 50% 30% 10% 

9:00 AM 10:00 AM 50% 50% 10% 85% 55% 10% 90% 60% 10% 

10:00 AM 11:00 AM 50% 60% 20% 85% 85% 40% 90% 90% 40% 

11:00 AM 12:00 PM 70% 80% 20% 85% 85% 40% 90% 90% 40% 

12:00 PM 1:00 PM 70% 80% 40% 85% 85% 55% 90% 90% 60% 

1:00 PM 2:00 PM 70% 80% 40% 85% 85% 55% 90% 90% 60% 

2:00 PM 3:00 PM 70% 80% 40% 85% 85% 55% 90% 90% 60% 

3:00 PM 4:00 PM 80% 80% 40% 85% 85% 55% 90% 90% 60% 

4:00 PM 5:00 PM 70% 80% 40% 85% 85% 55% 90% 90% 60% 

5:00 PM 6:00 PM 50% 60% 20% 85% 85% 40% 90% 90% 40% 

6:00 PM 7:00 PM 50% 20% 10% 55% 50% 20% 60% 50% 20% 

7:00 PM 8:00 PM 30% 20% 0% 55% 30% 5% 60% 30% 5% 

8:00 PM 9:00 PM 30% 20% 0% 50% 30% 5% 50% 30% 5% 

9:00 PM 10:00 PM 0% 10% 0% 20% 10% 5% 20% 10% 5% 

10:00 PM 11:00 PM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

11:00 PM 12:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

 
 
 

Assembly Schedule 
Source:  Title 24-2019  

Hour Occupancy Lighting Misc. Equipment 

From To 
Week
day 

Satu
rday 

Sund
ay 

Weekday 
Saturday Sunday 

Weekday 
Saturday Sunday 

12:00 AM 1:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

1:00 AM 2:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

2:00 AM 3:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

3:00 AM 4:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

4:00 AM 5:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

5:00 AM 6:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 

6:00 AM 7:00 AM 0% 0% 0% 35% 5% 5% 40% 5% 5% 

7:00 AM 8:00 AM 0% 0% 0% 35% 30% 30% 40% 30% 30% 

8:00 AM 9:00 AM 20% 20% 10% 35% 30% 30% 40% 30% 30% 

9:00 AM 10:00 AM 20% 20% 10% 65% 40% 30% 75% 50% 30% 

10:00 AM 11:00 AM 20% 20% 10% 65% 40% 30% 75% 50% 30% 

11:00 AM 12:00 PM 80% 60% 10% 65% 40% 30% 75% 50% 30% 

12:00 PM 1:00 PM 80% 60% 10% 65% 40% 55% 75% 50% 65% 

1:00 PM 2:00 PM 80% 60% 70% 65% 40% 55% 75% 50% 65% 

2:00 PM 3:00 PM 80% 60% 70% 65% 40% 55% 75% 50% 65% 

3:00 PM 4:00 PM 80% 60% 70% 65% 40% 55% 75% 50% 65% 

4:00 PM 5:00 PM 80% 60% 70% 65% 40% 55% 75% 50% 65% 

5:00 PM 6:00 PM 80% 60% 70% 65% 40% 55% 75% 50% 65% 

6:00 PM 7:00 PM 20% 60% 70% 65% 40% 55% 75% 50% 65% 

7:00 PM 8:00 PM 20% 60% 70% 65% 40% 55% 75% 50% 65% 

8:00 PM 9:00 PM 20% 60% 70% 65% 40% 55% 75% 50% 65% 

9:00 PM 10:00 PM 20% 80% 70% 65% 40% 55% 75% 50% 65% 

10:00 PM 11:00 PM 10% 10% 20% 25% 40% 5% 25% 50% 5% 

11:00 PM 12:00 AM 0% 0% 0% 5% 5% 5% 5% 5% 5% 
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APPENDIX E: HVAC SYSTEM PARAMETERS  

Basic Zone Parameters 
Minimum Design Flow: 0.4 cfm/ft² 
 

Design Conditions 
Space (AHU) Winter temp °F Summer temp °F High RH% Low RH% 

Interior Zone 70 73 N/A  

Exterior Zone 70 75   

Residential Spaces 70 75   

Electrical Room - 90 N/A N/A 

 
 
 
Description of the Proposed Building and Baseline Building System Parameters  

Building Element Baseline Building Proposed Building 

Mechanical Systems 

HVAC System Type 

 
ASHRAE 90.1-2010 Appendix G Table G3.1.1A 
and G3.1.1B 
System Type 7: VAV with Reheat (primary system) 
serving office spaces  
 
System Type 9: Heating & Ventilating units for 
stairs/ mechanical spaces 
 
System Type 1: PTAC 

BBaasseemmeenntt::    
- Conditioned spaces will be served by 4-pipe FCU with 
outdoor air from a louver on the L1 façade  
- Electrical/IDF/MPOE rooms will be served by chilled 
water fan coils  
 
RReettaaiill::  
- Lobbies, BOH and other areas in core and shell wil l be 
served by 4-pipe FCU with OA directly connected from 
façade  
- Tenant Spaces: Hot water and Chilled water from 
central plants. This will be submetered with BTU meters 
for tenant chargeback.  
 
GGyymm  aanndd  AAmmeenniittiieess::    
- Climbing wall, gym floor (4-11) and amenities floor 
(12) will be served by 4-pipe VAV boxes with changeover 
coils from the south core office AHU.  
 
RReessiiddeennttiiaall::  
- Apartments: Conditioned by vertical 4-pipe (hot 
water/chilled water) 4-speed fan coils.  
- Corridor Supply and Exhaust: Supply air by VAV boxes 
on L12 of the office AHU 
- Electrical/IDF rooms: Chilled water fan coils  
 
OOffffiicceess  ((1133--2244tthh  fflloooorr))::  
UFAD system with interior pressurized plenums and 
perimeter UF 2-pipe changeover fan coils to provide 
additional cooling capacity 

Building Element Baseline Building Proposed Building 

Air Distribution 
System 

Overhead  
Residential/Retail spaces: Overhead 
Office Spaces: Underfloor  

Design Supply Air 
Temperature 
Differential 

20ºF 

Overhead: 
Interior: 16ºF 
Exterior: 18 ºF 
Underfloor: 
Interior: 15ºF 
Exterior: 17ºF 
 

Total Building 
Ventilation Air 
Flow Rate 

TBD from the energy model 215,631  

AIR SIDE: Cooling 

AHU Minimum 
Supply 
Temperature 

Residential Spaces: 55 F 
Office Spaces: 62 F 

Residential Spaces: 55 F 
Office Spaces: 62 F 

AHU Cooling 
Source 

Chilled water from central plant  Chilled water from central plant  

Cool Control 
Supply Temperature Reset based on warmest 
zone (5 ºF rise over minimum supply air 
temperature) 

Constant 

AIR SIDE: Heating 

Zone Heat Source 
Hot Water Reheat  
 

Hot Water Reheat from central hot water system  
 

Zonal Reheat 
Delta T (ºF) 

30ºF Maximum 30ºF Maximum 

Radiant Heating No 
Office spaces: Fin tube radiation in all perimeter zones 
with VAV  

Air-Side 
Economizer   

Economizer Cycle N/A AHUs serving office floors (AHU-1)   

Outside Air Control N/A Dual Temperature  

Fan Power    
Supply Fan Power 
(kW/CFM)/TSP/B
HP 

AHU-1: TBD 
AHU-2: TBD 

AHU-1: 0.0007385 kW/cfm 

Return Fan Power 
(kW/cfm))/TSP/B
HP 

AHU-1: TBD 
AHU-2: TBD 

AHU-1: 0.0002 kW/cfm 
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Building Element Baseline Building Proposed Building 

Fan Placement Draw through Draw through 

Fan Control Variable Speed Drive Variable Speed Drive 

Fan EIR Curve ASHRAE Fan Curve Any Fan w/VSD 

Outside Air   
Demand-
Controlled 
Ventilation 

High Density Spaces as required by ASHRAE 90.1-
2010 section 6.4.3.9 

N/A 

Energy Recovery N/A Residential Spaces  

Energy Recovery 
Type 

N/A ERV integrated with the fan coils  

Energy Recovery 
Effectiveness 
(Sensible/Latent) 

N/A 70% 

Water side systems - Cooling 

Cooling Type Same as proposed  Chilled water from central chilled water plant  

Central Plant 
Cooling Efficiency 
(COP) 

Same as proposed 11 

Chilled Water 
Temperature (ºF), 
and Delta T (ºF) 

Same as Proposed Design 42 ºF, 10 ºF delta  

Chilled Water 
Pump Control and 
Configuration 

Building circulation pumps – variable speed Building circulation pumps – variable speed 

Chillled Water 
Pump Power  

16W/gpm 16W/gpm 

Water side systems – Heating 

Heating Type Hot water from central plant Hot water from central plant  

Central Plant 
Heating Efficiency  

TBD 3.5 

Hot Water 
Temperature (ºF) 
and Delta T (ºF) 

Same as Proposed 140 ºF /30 ºF 

Hot Water Pump 
Configuration 

Single Hot Water pumps  Single hot water pump 

HW Pump Power  none 14W/gpm 

Building Element Baseline Building Proposed Building 

HW Pump Controls  Variable Speed Drive  Variable Speed Drive  

Hot Water Reset 
Schedule 

Fixed Fixed  

Domestic Hot Water (DHW) 

DHW Heater Type Steam Water to water heat exchanger  

DHW Supply 
Temperature (ºF) 

160ºF 135ºF 

DHW Flow Rate 
(GPM) 

TBD 

38  
 
Residential DHW Calculation:  ENERGY STAR MFHR 
Performance Path Calculator_V1.5 
Office DHW Calculation: Assuming 1 gallon/person/day  

  


	SJFA_100%_SD_Sustainability Report.pdf
	Structural Narrative (100% SD)
	Basis of PBSD
	1 Introduction
	1.1 Purpose
	1.2 Project Description
	1.3 Design Approach

	2 General
	2.1 Codes and reference documents
	2.2 Code Exceptions
	2.2.1 Structural Height
	2.2.2 Response Modification Coefficient and Deflection Amplification Factor
	2.2.3 Coupling Beam Design
	2.2.4 Redundancy Factor
	2.2.5 Exceptions to ASCE 7-16

	2.3 Building Risk Category
	2.4 Materials of Construction
	2.4.1 Concrete
	2.4.2 Reinforcing steel

	2.5 Stiffness properties
	2.6 Live Load and Superimposed Dead Load
	2.7 Subgrade Modelling

	3 Code-based Design (DE Analysis)
	3.1 General
	3.2 Seismic Design Parameters and Analysis Model
	3.3 Other Loads
	3.3.1 Dead Load
	3.3.2 Live Load
	3.3.3 Wind Load
	3.3.4 Earth Pressures

	3.4 Documentation

	4 SLE Analysis
	4.1 General
	4.2 Seismic Input
	4.3 Load Combinations
	4.4 Mathematical model
	4.4.1 Performance Check
	4.4.2 Design Confirmation

	4.5 Documentation

	5 MCER Analysis
	5.1 General
	5.2 Seismic Input
	5.3 Load Combinations
	5.4 Seismic Weight
	5.5 Mathematical model
	5.5.1 Computer model
	5.5.2 Concrete core walls
	5.5.3 Coupling beams
	5.5.4 Diaphragms
	5.5.5 Modeling of Gravity System and Floor Slab Out-of-Plane Behavior
	5.5.6 P- effects
	5.5.7 Damping:

	5.6 Performance Check
	5.7 Special Structural Wall Reinforcement
	5.7.1 Confinement Reinforcement within Plastic Hinge
	5.7.2 Confinement Reinforcement outside Plastic Hinge
	5.7.3 Boundary longitudinal and Web Vertical Reinforcement within the Plastic Hinge Region
	5.7.4 Horizontal Web Reinforcement within the Plastic Hinge Region

	5.8 Punching shear in floor slabs
	5.9 Diaphragms
	5.10 Foundation
	5.11 Cladding & Non-Structural Components
	5.12 Presentation of Design and Response Data
	5.12.1 Nonlinear Time-history Analysis Input
	5.12.2 Nonlinear Time-history Analysis Output


	6 Specific Provisions
	6.1 Documentation of Concrete Proportions

	Appendices
	A. PEER review information
	B. Site Plan
	C. Building Elevations


	2020-10-28 Fountain Alley - 100 SD Plumbing Systems.pdf
	PART 1 GENERAL
	1.1 CODES & STANDARDS
	A. California Building Code
	B. California Plumbing Code
	C. City of San Jose Amendments and Ordinances

	1.2 Water conservation
	A. Reduction of potable water use will be accomplished by the use of high-efficiency flush fixtures/flush valves; low flow fixture faucets/shower heads to comply with San Jose green building requirements.

	1.3 PLUMBING SYSTEM DESCRIPTIONS
	A. Building Systems Description



	23 00 00_Heating Ventilating & Air Conditioning.pdf
	Part 1 -  GENERAL
	1.1 Description & Scope
	A. Work included:  Engineering, materials, equipment, fabrication, installation, starting, testing and commissioning of the following:
	1. Heating, ventilating and air conditioning systems

	B. Project Scope Summary
	1. The Fountain Alley building is a 21-story + 4 underground levels, 963,000 sf new construction office, residential, and retail development that is part of the Westbank San Jose portfolio. The building is catty-corner to the Bank of Italy building, w...
	2. The project will be all-electric (except retail kitchens) and targeting aggressive low-carbon, low-energy, and low-water goals.
	3. The residential floors (2-11) and residential ground floor lobbies will be full buildout; the rest of the building (office, retail, and amenities) will be core and shell only.

	C. Excluded work
	1. Building Automation Systems.  BAS will be bid after the HVAC design is further developed so that the scope is better defined.  The BAS will be bid as Division 25 and may or may not be a subcontractor to Division 23.
	2. See Paragraph E for scope of work coordination.

	D. Design/Build Approach
	1. The work for this project will be built using a “design/build” approach.  The design/build mechanical contractor (“Contractor”) and Taylor Engineering (“Engineer”) shall share design responsibilities as indicated herein.
	2. The table below indicates engineering responsibility assignments for the Contractor and the Engineer.
	3. Explanatory notes
	a. Primary (P) responsibility shall mean making all decisions and taking engineer/contractor-of-record responsibility for the item.
	b. Secondary (S) responsibility shall mean taking an active role assisting the party with primary responsibility for the item.
	c. Review (R) shall mean that the party shall review and comment on the work done by the party with primary responsibility for the item.
	d. No (N) responsibility shall mean the party will have no role with regard to the item.
	e. “Construction details” includes wall, roof, and floor penetration details, piping, ductwork, and equipment details and supports, vibration isolation details, housekeeping pad layouts and dimensioning, etc.
	f. Commissioning will be overseen by a 3rd party commissioning provider retained by the Owner.

	4. The Contractor shall be the engineer-of-record as well as the contractor of record and responsible for all required work.

	E. Scope of Work Coordination
	1. Coordination with other Trades: The following table is intended to assist the Contractors in coordinating the scope of work between Division 23 HVAC (indicated as 23 in table), Division 25 Building Automation Systems (indicated as 25), and other Di...


	1.2 Bid Instructions
	A. This specification is intended to
	1. Specify system performance/design criteria. The HVAC Contractor’s proposal shall not deviate from these Design Criteria without written approval. Questions regarding the appropriateness or correctness of requirements shall be directed to the Genera...
	2. Establish the desired level of quality, including suggested design options that the Engineer feels will meet the performance requirements and design intent. HVAC Contractors’ proposals may be based on the suggested approaches or on any other design...

	B. Stipulated Pricing
	1. Primary equipment shall be included in bids using the prices stipulated below.  This equipment will be bid after the contractor is selected with final pricing adjusted based on actual price vs. stipulated price adjusted for taxes and contractor mar...
	2. All pricing below excludes:
	a. Taxes and fees
	b. Storage
	c. Installation
	d. Contractor overhead & profit

	3. Primary Equipment Pricing
	a. Heat Recovery Chillers
	i. Price: $TBD  total
	ii. Includes the following equipment, materials, and systems:
	i. HRC-1, HRC-2, HRC-3
	2. All scheduled accessories
	3. Freight to jobsite

	iii. Price: $TBD total
	iv. Includes the following equipment, materials, and systems:
	1. CH-1
	2. All scheduled accessories
	3. Freight to jobsite


	b. Custom Air Handlers
	i. Price: $TBD total
	ii. Includes the following equipment, materials, and systems:
	1. AH-1 to AH-2
	2. All scheduled accessories including factory mounted VFD panels factory wired to motors
	3. Freight to jobsite


	c. Thermal Energy Storage Tank
	i. Price:  $TBD
	ii. Includes the following equipment, materials, and systems:
	1. TES-1 including construction, paint, and insulation
	2. Tax on materials
	3. Freight to jobsite


	d. Cooling Towers
	i. Price: $TBD
	ii. Includes the following equipment, materials, and systems:
	1. CT-1
	2. All scheduled accessories
	3. Freight to jobsite




	C. Contractor proposals shall include the following
	1. A narrative of the proposed system design
	2. Any exceptions to these specifications
	3. Completed bid form (provided by GC)
	a. Design and Construction Price
	b. Additive/deductive alternates: Alternates listed herein must be bid. Additional voluntary alternates are strongly encouraged.
	c. Unit prices, as specified herein


	D. Contractors selected for the short list shall prepare the following for the interview with the design team (This information may also be provided with proposals, at contractor’s option):
	1. Proposed shaft locations and mechanical room requirements if other than what is shown on current architectural plans
	2. Confirmation of available ceiling space; if ceiling heights must be reduced to accommodate the proposed HVAC design, this must be made known as part of the contractor’s proposal; if no such stipulations are made at this time, it will be assumed tha...
	3. Requirements for concrete and steel work such as equipment bases under AC units, supply fans, boilers, pumps, etc.
	4. Resumes of personnel who will be assigned to the project, including:
	a. Design Engineer
	b. Construction Manager
	c. Field Superintendent


	E. Proposals will be evaluated by Taylor Engineering, the Architect, Owner, and General Contractor based on value, price, space requirements and other architectural impacts, requirements of other trades, and quality and reputation of the proposed proj...

	1.3 Alternates and Unit Prices
	A. Alternates and Breakout Pricing
	1. Total percentage markup on equipment with stipulated pricing per Paragraph B.
	2. Total percentage markup on the Division 25 Building Automation System (designed by the Engineer and to be bid during CD phase), if it is assigned as a subcontractor to Division 23.
	3. Remove  all domestic hot water heat exchangers and associated scope, but leave associated capacity in central plant. All domestic hot water equipment by Division 22.
	4. Any proposed by HVAC Contractor at his option

	B. Unit prices : Unit prices shall include all equipment, material, labor, design engineering, balancing, start-up and testing costs necessary to provide a complete operational system. Prices may be used to add or deduct items from the scope for 1 yea...
	1. Each 1000 cfm equipment room transfer fan with ECM and inlet duct, not including thermostat (by Division 25) or FSDs (priced separately below).
	2. Each 4-pipe residential vertical fan-coil with integrated ERV, with controls
	a. ¾ ton
	b. 1 ton
	c. 1.5 ton
	d. 2 ton
	e. 3 ton

	3. Each 2-pipe chilled water fan-coil including connection to piping main, unducted, with secondary drain pan, excluding controls
	a. 800 cfm
	b. 1600 cfm
	c. 2000 cfm

	4. Each 2-hour rated low velocity combination fire/smoke damper, including duct access, and actuator(s)
	a. 1 square foot or smaller
	b. 1 square foot to 4 square feet
	c. 4 square feet or larger



	1.4 Reference Standards
	A. Requirements of Regulatory Agencies
	1. Nothing in Drawings or Specifications shall be construed to permit Work not conforming to applicable laws, ordinances, rules, regulations.
	2. When drawings or Specifications exceed requirements of applicable laws, ordinances, rules and regulations, comply with documents establishing the more stringent requirement.
	3. Applicable codes include the current version of those listed below, in addition to others specified in individual sections
	a. CBC – California Building Code
	b. CMC – California Mechanical Code
	c. City of San Jose Codes, Ordinances, and Code Amendments
	d. The State of California Codes

	4. If any of above requirements is in conflict with one another, or with Specifications' requirements, the most stringent requirement shall govern. Where codes are silent on an issue, NFPA Standards shall apply.

	B. Published specifications, standards, tests or recommended method of trade, industry or governmental organizations as listed below apply to all work in this Section
	1. AABC - Associated Air Balance Council
	2. ADC - Air Diffuser Balance Council
	3. AMCA - Air Moving and Conditioning Association
	4. ANSI - American National Standards Institute
	5. AHRI - Air Conditioning, Heating and Refrigeration Institute
	6. ASHRAE - American Society of Heating, Refrigeration and Air Conditioning Engineers
	7. ASME - American Society of Mechanical Engineers
	8. ASTM - American Society for Testing and Materials
	9. ETL - Intertek Semko (Formerly Electrical Testing Laboratories)
	10. IEEE - Institute of Electrical and Electronic Engineers
	11. NEMA - National Electrical Manufacturer's Association
	12. NFPA - National Fire Protection Association
	13. SMACNA - Sheet Metal and Air Conditioning Contractors National Association
	14. UL - Underwriters' Laboratories

	C. Industry standards and manufacturers' recommendations, diagrams or requirements shall be strictly adhered to for installation of materials and equipment.

	1.5 Quality Assurance
	A. All equipment and accessories to be the product of a manufacturer regularly engaged in its manufacture.
	B. All items of a given type shall be the products of same manufacturer.
	C. Supply all equipment and accessories new and free from defects.
	D. Supply all equipment and accessories in compliance with the applicable standards listed in article B.1 of this section with all applicable national, state and local codes.

	1.6 Definitions
	A. Definitions of term used in Division 23 Sections may differ from those given in general and supplementary conditions and take precedence over them.
	B. “Provide": to supply, install and connect up complete and ready safe and regular operation of particular work referred to unless specifically noted.
	C. "Install": to erect, mount and connect complete with related accessories.
	D. "Supply": to purchase, procure, acquire and deliver complete with related accessories.
	E. "Work": labor, materials, equipment, apparatus, controls, accessories, and other items required for proper and complete installation.
	F. "Piping": pipe, tube, fittings, flanges, valves, controls, strainers, hangers, supports, unions, traps, drains, insulation, and related items.
	G. "Wiring": raceway, fittings, wire, boxes and related items.
	H. "Concealed": embedded in masonry or other construction, installed in furred spaces, within double partitions or hung ceilings, in trenches, in crawl spaces, or in enclosures.
	I. "Exposed": not installed underground or "concealed" as defined above.
	J. "Indicated," "shown" or "noted": as indicated, shown or noted on drawings or specifications.
	K. "Similar" or "equal": of base bid manufacture, equal in materials, weight, size, design, and efficiency of specified product, conforming to PART 2 Materials.
	L. "Reviewed," "satisfactory," or "directed": as reviewed, satisfactory, or directed by or to Architect.
	M. "Motor Controllers": manual or magnetic starters (with or without switches), individual pushbuttons or hand-off-automatic (HOA) switches controlling the operation of motors.
	N. "Control or Actuating Devices": automatic sensing and switching devices such as thermostats, pressure, float, electro-pneumatic switches and electrodes controlling operation of equipment.

	1.7 Job Conditions
	A. Examine site related work and surfaces before starting work of any Section.
	1. Contractors shall be responsible for any conditions that can be visually observed at jobsite and in unconcealed, accessible areas.
	2. Contractor shall not be responsible for any conditions in concealed areas that could not be reasonably anticipated at time of bid. Any additional work caused by these conditions shall be by change order.

	B. Parking and special traffic requirements
	1. Contact General Contractor for information and constraints
	2. Obtain all City permits and clearances required for hoisting and rigging equipment


	1.8 Review Of Construction
	A. Work may be reviewed at any time by Owner or Owner’s representative.
	B. Advise Owner or Owner’s representative that work is ready for review at following times
	1. Prior to concealment of work in walls and above ceilings
	2. When all requirements of Contract have been completed

	C. Do not conceal work without Owner’s representative review.
	D. Maintain a set of Specifications and Drawings including all change orders on the job for use by Owner's representatives.

	1.9 Design Documents
	A. An employee of the HVAC Contractor shall serve as Engineer-of-Record.  (A third party consulting engineer is acceptable only if consultant has significant design/build experience and a record of working with the HVAC Contractor on past projects of ...
	B. The HVAC Contractor/engineer shall maintain a design and detailing schedule consistent with those of the architect and other engineers to produce working drawings and shop drawings in a timely and professional manner, consistent with the project co...
	C. All HVAC system design documents shall be prepared under the supervision of the Engineer-of-Record.
	D. Calculations
	1. Heating and cooling load calculations and equipment selections shall be supervised and reviewed by a registered professional engineer.
	2. Provide all heating and cooling load calculations for review by the Owner.
	3. Support 3rd party energy modeler with energy calculations and documentation used to demonstrate whole building compliance with Title 24 Energy Standards and LEED.

	1.9.1 LEED 4.0
	E. The contractor shall provide all required calculations and documentation for the following LEED credits.  Those not listed will be documented by others.
	1. Water Efficiency
	a. Credit 3: Cooling Tower Water Use

	2. Energy & Atmosphere
	a. Prerequisite 4: Fundamental Refrigerant Management
	b. Credit 6: Enhanced Refrigerant Management

	3. Indoor Environmental Quality
	a. Prerequisite 1: Minimum IAQ Performance
	b. Credit 1: Enhanced IAQ Strategies
	c. Credit 5: Thermal Comfort

	4. Calculations shall be performed and documentation posted prior to the completion of the Construction Documents phase.

	F. Design documents
	1. All design drawings shall be created using Revit 2019 or higher as determined by the Architect.
	a. Detailed clash detection shall occur at the 50% CD issue.
	b. Final construction drawings shall be Level of Development 300.

	2. Drawings, at a minimum, shall include the following
	a. Equipment schedules
	b. Floor plans: Scale to match architectural drawings or larger, minimum 1/8” scale
	c. Equipment rooms: ¼” scale
	d. Riser sections: ¼” scale
	e. Piping diagrams
	f. HVAC Title 24


	G. Dimensioning and detailing.  All design drawings shall include the following
	1. Duct mains and all rectangular ductwork shall be drawn double line
	2. Top and bottom elevations shall be indicated for all duct mains
	3. Bottom or centerline elevations shall be indicated for all piping mains
	4. Notes, tags, etc. shall be on plans next to designated items; sheet notes shall not be used.


	1.10 Submittals & Shop Drawings
	A. LEED Submittal Requirements
	1. Each material submittal shall include a completed Green Building Material Certification Form (CGMCF per Section 018115 and required backup documentation.
	2. All products shall comply with LEED Material Performance Requirements per Section 018120.

	B. Schedule
	1. Allow 10 working days for approval, unless Engineer agrees to accelerated schedule.

	C. Submit drawings, product data, samples and certificates of compliance required as hereinafter specified in this Section.
	D. Submission Procedure
	1. Optional Pre-Submittals.  At Contractor’s option, electronic submittals indicated below may be submitted unofficially via email directly to the Engineer for review and comment prior to formal submission.  Comments provided by the Engineer are not o...
	2. Initial submittal
	a. Each submittal shall have a unique serial number such as “SUBMITTAL 230000-01”.
	b. Submittals may be submitted non-concurrently if required by the schedule.
	c. Submit one electronic copy of product data in word-searchable format such as Adobe pdf.  Provide separate files for each equipment type.  Paper copies or scans of paper copies will not be accepted.
	d. Submittal will be reviewed and comments returned to Contractor.

	3. Resubmission
	a. Each resubmittal shall have the original unique serial number plus unique revision number such as “SUBMITTAL 230000-01 REVISION 1”.
	b. Make any corrections or change in submittals as required.
	c. Resubmit for review in electronic format described above until no exceptions are taken.
	d. The cost of Taylor Engineering’s review of submittals after first resubmittal will be borne by Contractor at Taylor Engineering standard billing rates.

	4. Final approval: Once submission is accepted, Contactor shall provide printed and/or electronic copies for coordination with other trades as required by the General Contractor.  Taylor Engineering does not require or desire paper copies.

	E. Contents of Submittals
	1. HVAC Equipment Submittals
	a. Manufacturer's name and model number
	b. All information required to completely describe materials and equipment and to indicate compliance with drawings and specifications, including, but not limited to
	i. A schedule, for all items of the same type shall be supplied. The schedule shall include the manufacturer, the model, size, specific information that makes that item unique, the service of the item, the system served by the item.
	ii. Physical Data, as applicable
	1. Dimensions
	2. Weight
	3. Finishes and colors

	iii. Performance Data, as applicable
	1. Rated capacities
	2. Performance curves
	3. Operating temperature and pressure

	iv. Electrical and plumbing requirements
	v. Flow and wiring diagrams as applicable
	vi. Description of system operation

	c. All other pertinent information requested in individual sections

	2. Test, Adjust, and Balance (TAB) Submittal
	a. All test and report forms that will be submitted for the final TAB report
	b. A written description of the balance procedures
	c. Submit at least 30 days prior to any TAB work.


	F. Shop Drawings
	1. Refer to General Contractor General Conditions for the areas where shop drawings are required and their required Level of Detail.
	2. Drawings shall be developed using 3D software such as Revit, CAD-Duct and CAD-Pipe that is compatible with Navisworks.
	a. All rectangular ductwork
	b. All round ductwork other than flexible ductwork
	c. All piping larger than 3/4" inches
	d. All equipment
	e. All grilles, registers and diffusers

	3. Provide coordination plans indicating layout of pads, curbs, penetrations, openings, and other items to be provided by other trades.

	G. Operating Instructions & Maintenance Manuals
	1. Before requesting acceptance of work, submit word-searchable electronic set for review by Engineer.  Use bookmarks for each equipment type.
	2. After review and making corrections noted, furnish word-searchable electronic set and five printed and bound sets in heavy three-ring binder. Provide separate tabs for each equipment type.
	3. O&M manual shall include all submittal data submitted herein above, as installed. The intent of this section is that a single document contains all relevant information about each piece of equipment.
	4. In addition to the submittal data, the O&M manual shall also include the following information
	a. Manufacturer's name, model number, service manual, spare-parts list, and descriptive literature for all components
	b. Installation instructions
	c. Maintenance instructions
	d. Wiring diagrams
	e. Listing of possible breakdown and repairs
	f. Instruction for starting, operation and programming
	g. Detailed and simplified one line, color coded flow and wiring diagram
	h. Name, address and phone number of contractors equipment suppliers and service agencies
	i. Guarantee period, including start and end period
	j. Start up test readings, dated and signed by testing technician


	H. Record Drawings
	1. Update design/shop drawings to "as- built" conditions
	a. Fully incorporate all revisions made by all HVAC crafts in course of work.
	b. Include all field changes, adjustments, variances, substitutions and deletions, including all Change Orders
	c. Exact location, type, and function of concealed valves, dampers, controllers, piping, air vents and piping drains
	d. Exact size, elevations, and horizontal location of piping and ducts
	e. Revise equipment schedules to reflect all substitutions
	f. Complete for all HVAC systems

	2. Submit in electronic format per Submittals above for approval.
	3. Once approved
	a. Provide one set of original Revit files on portable media (e.g. CD) including all referenced background models.
	b. Load pdf of complete set of as-built drawings onto the control system front end computer.
	c. Provide one full size set of drawings on bond paper.



	1.11 Completion Requirements
	A. Until the documents required in this section are submitted and approved, the system will not be considered “accepted” and final payment to contractor will not be made.
	B. O&M Manual; see Paragraph G.
	C. Record Drawings: See Paragraph H.
	D. Test and Balance reports; see Paragraph D.
	E. Inspection and permit: Provide one copy of inspection certificates signed and approved by the local code authorities.
	F. Warranty: Provide written guarantee and warranty documents for all equipment and systems, including the start and end date for each.

	1.12 Schedule Of Work
	A. Arrange design and construction work to conform to schedules established by the General Contractor and Architect.
	B. In scheduling, anticipate means of installing equipment through available openings in structure.
	C. Schedule test, balance, and acceptance testing of mechanical systems
	1. This phase must occur after completion of mechanical systems, including all control calibration and adjustment, and requires substantial completion of the building, including closure, ceilings, lighting, partitioning, etc.

	D. Schedule shall allow several days after installation of all furnishings but prior to occupancy for indoor air quality purging of construction area.  See Paragraph 3.12.

	1.13 Guarantee
	A. The HVAC Contractor shall guarantee the following
	1. All new materials, new equipment, apparatus and workmanship shall be free of defective materials and faulty workmanship.
	2. All equipment and material will produce the results specified.
	3. All systems have been fully tested, adjusted, balanced, and commissioned.

	B. The HVAC Contractor shall furnish written guarantee to replace all defective work, materials, and services furnished under this Section, at no additional cost to the Owner, for the warranty period.
	C. The warranty period shall be one (1) year from date of filing of Notice of Completion or beneficial system usage, whichever comes first.
	D. The Owner reserves the right to make temporary repairs as necessary to keep equipment in operating condition without voiding the guarantees or relieving responsibility during the guarantee period.
	E. The warranty shall not include
	1. Standard maintenance items
	2. Repairs or replacement of equipment damaged as a result of misuse, abuse, or lack of proper maintenance.
	3. Existing equipment and materials not provided by this contract.


	1.14 System Design
	A. General
	1. The HVAC system shall be selected and designed by the contractor to provide the specified performance requirements in the most life cycle cost optimum fashion. Suggested design concepts are listed in this section. They may be used by the contractor...
	2. Mechanical Equipment Schedules provided with the bid documents indicate preliminary equipment sizes for the purpose of coordinating with other trades.  The Contractor may use these sizes to assist in preparing bids, but the final system and equipme...
	3. Drawings show architecturally desired mechanical shaft and mechanical room locations. The HVAC Contractor is not required to use these locations − they may be relocated as required by the proposed design − provided there is a cost or performance be...
	4. Roof screens and wells as shown on drawings shall be considered design constraints. Designs that require changes to same shall be bid as alternates only.

	B. Basis of Design
	1. These systems indicate the desired level of quality but the HVAC Contractor is not limited to them.
	2. Refer to schematic plans for more detail on the design concepts described herein.
	3. Air Distribution Systems
	a. Basement Levels (B1 to B4)
	i. Garage exhaust
	a. The garage will be exhausted using an unducted “sweep” design consisting of the following:
	b. An exhaust shaft located at the south core, which extends up and terminates at a plenum and louvers over the garage entry ramp and residential lobby.
	c. At B3, variable speed vertical mixed flow exhaust fans exhaust air from the garage and discharge into the shaft.  Each fan has a motorized backdraft damper.
	d. At levels B1, B2 and B3, transfer fans draw air from the level above and discharge to the level below to ensure makeup air sweeps across the garage from the entry ramp, avoiding stagnant zones.
	e. Makeup air is drawn through the automobile entry and down ramps to the lower levels.
	f. See sketches below

	ii. Other basement exhaust
	1. B1 locker rooms and south core bicycle storage will be exhausted with a fan located on the same level and discharging into the garage exhaust shaft. Makeup air to the bicycle storage will be from the garage and makeup air to the locker rooms will b...
	2. B1 north core bicycle storage will be exhausted with a fan located on B1 and discharging to a shaft terminating at a louver on L1, 10’ above grade. Makeup air will be from the garage.
	3. Trash rooms will be exhaust by the same riser that serves all residential trash rooms, with exhaust fans at L10. The B4 water reuse plant will also be exhausted by the north core trash exhaust riser.
	4. The fuel oil storage room will be exhausted with a spark-proof fan with explosion proof motor located in the room and exhausting to a riser fire wrapped within the generator cooling exhaust shaft up to a louver on L1 that is 30’ from the property l...
	5. Chiller room shall be exhausted per code requirements. Discharge duct to be routed through generator exhaust shaft (fire wrapped) to terminate at exhaust louver on L1. Makeup air via garage generator cooling intake shaft. Provide backdraft damper.

	iii. Electrical/IDF/MPOE rooms
	1. Provide chilled water fan coils for all basement electrical and telecom rooms not requiring emergency power. If a source of sufficiently cool transfer air is available and load is sufficiently low, transfer fans can be substituted.
	2. Emergency electrical rooms will be served by standalone split systems on standby power.

	iv. Generator rooms
	1. The generators will be cooled by outdoor air with intake and exhaust shafts running from louvers on L1 down to the generator rooms on B1. The generator radiator fans will move the air and are restricted to 0.8” static pressure. Coordinate shaft siz...


	b. Retail (1st and 2nd floors)
	i. Core & Shell Spaces
	1. Lobbies, back of house, and other areas constructed as part of the core & shell will be conditioned by 4-pipe fan coils with outdoor air directly connected from façade. Ductwork should serve slot diffusers.

	ii. Tenant Spaces
	1. Tenant areas will have rough-in only, including
	a. Hot water and chilled water from the central plants. These will be submetered with BTU meters for tenant chargeback.
	b. Outdoor air and exhaust air louvers located on the exterior above window level, possibly concealed by tenant signage offset from the wall a few inches.

	2. All other tenant improvements will be by the tenant.


	c. Gym and Amenities (2nd to 11th floors of south core)
	i. The climbing wall, gym floor (double height space L2-L3) and amenity floor (L11) will be served by 4-pipe VAV boxes with changeover coils from the south core office air handler. Because the office air handlers serve UFAD offices with a high supply ...
	ii. The climbing wall will be treated as a shaft without smoke exhaust (not an atrium condition). It shall be exhausted at the top and supplied at L2.

	d. Residential (3rd to 12th floors)
	i. Apartments
	1. Apartments will be conditioned by vertical 4-pipe (hot water/chilled water) 4-spd fan-coils located in closets between adjacent spaces that it serves (e.g. between the bedroom and living room) so that air can be supplied to both via sidewall grille...
	2. Ventilation outdoor air and toilet exhaust will be via continuously operating energy recovery ventilators (ERVs) integrated into the vertical fan coils and ducted within the structural slab (above) to louvers located in exterior walls.
	3. The exhaust louver must be a minimum of 3 feet from any operable window or balcony door and 10 feet away from the outdoor air intake.
	4. Kitchen range hood exhaust will be provided by a manually operated hood-mounted exhaust fan also discharging to central kitchen exhaust risers through sub-ducts connected to variable speed scavenger fans located on the 10th floor running 24x7 and o...

	ii. Corridor Supply and Exhaust
	1. The south core corridors will be served by supply air risers on the east and west sides of the core with air extracted from a shaft on the north side of the core.
	2. The north core corridors will be served by a single supply air riser on the north end of the corridor and a single exhaust air riser on the south end of the corridor.
	3. Both corridor supply and exhaust will use sidewall grilles from the shafts to avoid any ductwork. FSDs with balancing actuators will be used to balance air distribution between floors.
	4. Supply air will be served by 4-pipe changeover VAV boxes on L11 off of the office air handling units.
	5. Exhaust air will be served by exhaust fans in the L10 fan rooms.

	iii. Trash Exhaust / Janitor’s Closets
	1. Trash rooms will be served by exhaust risers serving FSDs (sub-ducting of trash rooms not allowed by code) that run from the basement trash rooms up to L11. Makeup air will be via door undercut.

	iv. Electrical / IDF rooms
	1. Electrical/IDF stacks will be served by chilled water fan coils located in the top room, serving a duct riser located within an unrated shaft that is enclosed in the rated electrical room stack. No FSDs are required. A generic sketch of the concept...


	e. Offices (13th Floor to 24th Floor)
	i. Offices will be conditioned by an underfloor air distribution (UFAD) system with interior pressurized plenums and perimeter underfloor 2-pipe changeover fan coils to provide additional cooling capacity at the perimeter to avoid issues with thermal ...
	ii. Supply air and return air will be provided by three long rectangular shafts.
	1. Each will contain two supply air risers, one on each end of the shaft.
	2. Shaft free area will be used for return air, unducted. The primary south core shaft will also include the toilet exhaust riser.
	3. Both supply air and return air openings will be protected by fire/smoke dampers.  Supply air ducts will stop at the shaft fire/smoke dampers, with the remainder of ductwork provided by tenants.
	4. The shafts also will house chilled water risers from the central plant up to the rooftop air handlers
	5. There will be 3 supply FSDs from each supply riser (except the south most shaft risers, which will have one FSD each) that connect to the riser under the floor. The FSDs will be modulating FSDs to independently control plenum pressure to each under...

	iii. On the roof over each shaft will be a custom air handling unit, AHU-1 and 2.  They will be mounted on a concrete roof “bathtub” curb as shown below. Return air will flow from the shaft under the unit (between the bottom of the unit and the roof) ...
	1. The architectural appearance is very clean – just the rectangular box of the AHU without any exposed ductwork or piping.  The AHUs can be painted any color and will have the appearance of a penthouse, usually obviating the need for any architectura...
	2. Eliminating exposed ductwork and piping also extends the service longevity of the system and reduces maintenance costs.
	3. The return air path provides sound attenuation, so no duct silencers are needed, reducing energy costs.

	iv. AHU-1 and 2 will include:
	1. Relief fans
	a. 3 variable speed drives. ECMs for each fan are also acceptable
	b. 3 motorized damper arrays, 1 for each variable speed drive
	c. Air handler shall directly connect to architectural louvered enclosure wall and not include its own louvers.
	d. Smoke control duty: the fans must withstand 170 F smoke for 20 minutes but do not otherwise need a UL listing for smoke exhaust.
	e. All VFDs on emergency power

	2. Economizer
	a. Return air plenum with bottom opening covered by grate
	b. Parallel blade return air damper array with direct coupled actuators
	c. Outdoor air economizer with parallel blade, low leak dampers, direct coupled actuators
	d. Outdoor air sections shall be connected directly to louvered architectural enclosure. No louvers required on unit itself. Coordinate with architect on required louver performance.
	e. Outdoor air airflow measurement station across entire outdoor air intake, differential pressure type

	3. Filters
	a. 2-inch pleated prefilters MERV 8, used for startup construction filters only then removed
	b. 15-inch bag filters, MERV 15.  (This is higher than current MERV 13 standard to address possible smoke and disease transmission issues.)
	c. 500 fpm face velocity

	4. Chilled water coils
	a. Sized for high CHW ΔT (8-row, 10 fpi)
	b. 550 fpm face velocity
	c. Piping connections inside the air handler protected from weather and piped from below via chilled water riser from shaft

	5. Supply fans
	a. 4 variable speed drives. ECMs for each fan are also acceptable
	b. Near-zero-pressure drop backdraft dampers on each fan
	c. Discharge plenum with 2 bottom supply air openings covered by grate

	6. 4-inch double wall enclosure
	7. The concept is provided in the detail below, though exact dimensions and parameters will be determined later in the design and as part of the post-bid equipment selection procedure.

	v. Restroom Exhaust
	1. Restrooms shall be exhausted at rates 50% above ASHRAE Standard 62.1 rates.
	2. The restrooms will be exhausted from a single toilet exhaust riser located in the south core shaft, served by a fan on the roof above the south core.
	3. FSDs shall be located at shaft walls, no sub-ducts allowed due to smoke control and to avoid running the exhaust fans 24/7.
	4. On each floor and each riser, a duct shall be stubbed out and balanced for 250 CFM for future tenant exhaust.
	5. For single-occupant restrooms, exhaust shall be linear slot diffusers located opposite room entry. Makeup air shall be via door undercut.
	6. For multi-occupant restrooms, exhaust shall be via a sheet metal plenum with a screened opening connected to an architectural light cove. See detail in drawing set. Makeup air shall be via a similar sheet metal plenum connected to a light cove over...

	vi. Electrical rooms
	1. Provide transfer fan located over entry door.

	vii. IDF (COMM) rooms
	1. Provide CHW fan coil at top of IDF stack with duct riser within IDF room stack. See paragraph d.iv.1 for concept.


	f. Miscellaneous HVAC
	i. Fire command center: provide standalone split system on standby power.
	ii. Machine room-less elevator control rooms: either
	1. Provide 6-row chilled water fan coil for non-life safety elevators and a standalone split system for any requiring emergency power.
	2. Where room is adjacent to conditioned space, provide a transfer fan sized to handle load assuming 80 F supply air temperature and 90 F control room temperature (confirm with elevator manufacturer).



	4. Smoke Control Systems
	a. See smoke control report.
	b. Retail floors will have passive smoke control.
	c. Residential Floors
	i. Apartments will have passive smoke control.  Each is self-contained with openings only to the outdoors.
	ii. The exit corridors serving apartments will have active smoke control.  The fire floor will be exhausted only (no supply air) while other floors will be supplied only (no exhaust air), as required by the smoke control report.

	d. Office Floors
	i. Active office floor smoke zones shall be exhausted using the AH relief fans, return fire/smoke dampers, and drywall return air shaft.
	ii. Relief fans shall run at a preset speed by the fire alarm system during smoke control mode.
	iii. Enough AHU-1 and 2 relief fan VFDs shall be on emergency power to provide required exhaust airflow rate for smoke control duty.
	1. Smoke exhaust requirements shall be based on 4 interconnected floors serving as a single smoke control zone.
	2. Relief fan airflow required shall be at least 1.5 times the airflow provided by the smoke control report to account for shaft leakage.


	e. Stair Pressurization
	i. All stairs shall have a relief hood at the top with counterbalanced barometric damper sized for 2,500 CFM at 0.05” stair pressure.
	ii. Stair pressurization fans shall be equipped with VFDs for balancing.
	iii. Supply air will be injected into the stair at every 4th floor or as required by the smoke control report.

	f. Garage
	i. All garage exhaust fans and transfer fans shall run at design airflow during smoke purge mode and should be on standby power with VFDs connected to fire alarm system.


	5. Hydronic Systems
	a. General
	i. See piping schematic for more detail on the hydronic system described herein.
	ii. The intent of this unique heating and cooling plant design is to provide an all-electric plant that takes advantage of the unique San Jose climate which:
	1. Is very mild with respect to winter temperatures and low humidity all year round
	2. Often has diurnal temperature swings that result in morning heating switching to afternoon cooling at all times of the year
	3. Is cooling dominated, meaning annual cooling loads far exceed annual heating loads

	iii. The system is conceptually similar to a geothermal system, which uses ground coupling as a heat sink and heat source, allowing heat rejected from cooling systems in warm weather to be stored in the earth for later extraction by heating systems in...
	1. The thermal energy storage (TES) medium is an insulated steel tank, much smaller and less expensive than either geothermal systems or hot water or chilled water thermal energy storage systems.  Like these TES tanks, our CW TES must be tall to enhan...
	a. It may be possible for the tank to double as a fire sprinkler water storage. The drawings currently assume this will be approved, but San Jose Fire must approve of our using the tank for this purpose.

	2. The TES tank allows the air-source heat pumps (ASHPs) to be much smaller than they would have to be without storage since they can basically spread the heating load over an entire day.  Heating loads tend to be high only for a few hours in the morn...
	3. The TES also allows for a reduced cooling peak load, although to a much lower extent than chilled water TES.  The tank can be cooled by cooling towers at night, and further cooled if there is a morning heating load, reducing on-peak cooling lift co...


	b. All-Electric Chilled & Hot Water Plant
	i. See schedules for equipment sizes
	ii. Equipment located on the roof:
	1. Two variable speed cooling towers
	2. Chemical water treatment skid

	iii. Equipment located in basement
	1. Insulated vertical storage tank, not pressure rated.
	2. Five pairs of variable speed condenser water pumps
	3. One variable speed screw or centrifugal chiller
	4. Three variable speed heat recovery screw chillers
	5. Two variable speed hot water pumps
	6. Two variable speed chiller water pumps
	7. Three sets of two plate & frame heat exchangers


	c. Domestic Hot Water
	i. Residential
	1. Residential DHW is provided by instantaneous HHW-to-DHW HXs in each unit provided by Division 23.
	2. 3-way control valves must be provided for each HHW riser serving residential DHW to ensure riser is always charged.
	3. No other Division 23 work.

	ii. Office
	1. DHW is generated by electric water heaters provided under Division 22 Plumbing.  But to enhance heat recovery efficiency, the space heating hot water (HHW) plant shall preheat the DCW going to the water heaters as much as possible without affecting...
	2. Provide the following at each office EWH room.
	a. HHW to DHW double wall plate heat exchanger
	b. Pipe to HHW system with control devices, including valves and flow meters, supplied by Division 25 BAS.
	c. CW and DHW side of the HX piping by Division 22.


	iii. Retail
	1. No scope.

	iv. Basement
	1. No scope.



	6. Alternative Systems
	a. HVAC contractors may propose any system for consideration. Ideas that may be acceptable include



	1.15 Design Criteria
	A. Design Temperatures
	B. Design Relative Humidity
	1. No active control.

	C. Internal Loads
	1. Diversity factors: Loads to each zone or area shall be based on the densities listed in each section below. Central fan systems airflow is sized based on the total coincident load multiplied by a diversity factor.
	2. Densities: Based on conditioned (net) square feet.
	3. Occupancy Heat Gain: Occupancy shall be based on the densities listed in the table below or the number of workstations or assembly chairs indicated on furniture plans where available. The density data in the table below will be used where no furnit...
	4. Apartments: The following equations are used to determine internal loads for each apartment
	a. ,𝑞-𝑖𝑔,𝑠.=464+0.7,𝐴-𝑐𝑓.+75,𝑁-𝑜𝑐.
	b. ,𝑞-𝑖𝑔,𝑙.=68+0.07,𝐴-𝑐𝑓.+41,𝑁-𝑜𝑐.
	c. ,𝑞-𝑖𝑔,𝑠.=sensible cooling load in BTUH
	d. ,𝑞-𝑖𝑔,𝑙.=latent cooling load BTUH
	e. ,𝐴-𝑐𝑓.=conditioned floor area in ft2
	f. ,𝑁-𝑜𝑐.=occupants (2 for efficiency and studio, 3 for 1 BR, 4 for 2BR)


	D. Electrical Room Loads shall be based on transformer kVA sizes shown on electrical drawings and the following loads for each:
	E. Elevator control rooms  shall be based on the table below (TBD after SD)
	F. Heat transfer conductances of the building envelope are provided in the table below. These heat transfer conductances have framing factors built in.
	G. Window Shading Coefficients: Calculations will be made assuming no blinds. The U-values include frame effects.
	H. Sound and Vibration Control: Maximum noise levels shall be as indicated below.  The HVAC Contractor shall retain an acoustical consultant to approve the system design as meeting the specified NC requirements. The acoustical engineer’s calculations ...
	1. Provide all necessary sound attenuation in the core & shell design such that no sound attenuators or sound boots are required during tenant improvements assuming no ceilings will be installed.
	a. If return air sound boots are required, install inside the shaft so they are not visible to tenants.
	b. If future supply air duct lining is required beyond the FSD during tenant improvements, indicate so with notes on plans.


	I. Miscellaneous Design Constraints
	1. Louvers: Louvers need not be as shown on architectural plans; size and position to be determined by HVAC Contractor
	2. Location of ceiling mounted systems and equipment
	a. Equipment shall be located where readily accessed for maintenance, not over light fixtures, ceiling height partitions, or large, difficult-to-move furniture such as cabinets and desks.  Where possible, locate in corridors or over entry doors to roo...
	b. Do not locate any equipment requiring access doors above drywall or other inaccessible ceilings in public areas, conference rooms, etc. (Ceiling access doors are acceptable in toilet rooms and other back-of-house type spaces.)
	c. Access doors shall not be used for access to balancing dampers above inaccessible ceilings such as drywall ceilings; use instead remote control devices (e.g. Young’s Regulator) or lay-in diffusers with plaster frame. For slot diffusers with plenums...
	d. Space shall be provided around all equipment for routine maintenance and inspection in strict accordance with recommendations of the manufacturer.  Service and maintenance access space and access doors shall not be blocked by conduit, sprinkler lin...
	e. Ceiling and wall grilles and slots shall be centered with architectural elements and symmetrical.

	3. Architectural Shafts and Plenums
	a. The ceiling may be used as a return air plenum in all spaces except rated corridors (if any) as restricted by code.
	b. All return air transfer across rated corridors shall be sheet metal where allowed by code. Only where code prohibits penetrations of rated wall (e.g. at horizontal exit walls) shall rated enclosures be used instead of sheet metal ductwork.
	c. Non-ducted architectural shafts shall only be allowed for return air risers. All supply and exhaust air risers shall be fully ducted. (For example, toilet exhausts shall not use the shaft as a duct.). Garage exhaust can use architectural shafts, bu...
	d. Where architectural shafts are used as air plenums, coordinate with architect to ensure their construction meets CMC limitations for temperature and humidity limits and design differential pressure.
	e. Where architectural partitions are used as plenums, including mechanical rooms housing air handlers, airflow paths shall be designed to prevent differential pressure from exceeding:
	i. Mechanical rooms used as return air plenums: 0.08”
	ii. Return air shafts:  0.25”
	iii. Relief air plenums:  0.5”
	iv. Mixed air plenums:  0.75”



	J. Domestic Hot Water
	1. Office
	a. Provide HX for domestic hot water preheat for all office electric water heaters.
	b. Office EWH preheat should not be included in plant sizing.

	2. Residential
	a. Provide HX for every unit. See piping schematics.
	b. Residential unit DHW load should be sized in conjunction with Division 22 requirements, but no less than ASPE requirements for instantaneous systems:
	i. 5-min peak: 0.7 gal/person
	ii. LMH factor: medium
	iii. Temperature rise: 63 F
	iv. Diversity is built into ASPE method and additional diversity shall not be taken



	K. Auxiliary Cooling
	1. Provide for an additional 30 tons of auxiliary heat rejection capacity for future water cooled condensing units for retail spaces.

	L. Life Safety
	1. General
	a. See Smoke Control Report for details
	b. All fans that are part of smoke control systems shall meet CBC 909 requirements for belts, if belt driven.
	c. Smoke control fans shall be on standby power.
	d. Smoke control fans shall have a relatively flat fan curve so that airflow is not substantially affected by wind blowing on inlet/discharge points, or the inlet/discharges shall have wind pressure screening systems provided under Division 23.  Centr...
	e. All smoke exhaust fans shall be capable of operating for at least 20 minutes at smoke temperature determined by life safety consultant.  This does not apply to supply fans.
	f. Sound and energy efficiency are not issues in fan or outlet selection for smoke control systems, but motor HP may be limited by generator size.  Coordinate with electrical designer.

	2. Office Smoke Control
	a. Use relief fans for exhausting floors to provide required pressure difference between smoke zones
	b. Life safety consultant may also require supply fans to assist in providing pressure difference, but this should not affect HVAC costs

	3. Residential Smoke Control
	a. Provide corridor exhaust fans and risers as required to pressurize residential corridors in a smoke event.

	4. Garage Smoke Control
	a. Garage exhaust fans shall double as garage smoke exhaust fans and all transfer fans must also run during smoke purge mode.

	5. Stair and Vestibule Pressurization
	a. Provide supply air fans
	b. Provide sheet metal riser with injection points every 4th floor starting no higher than the 2nd floor.  Maximum velocity shall be 4000 fpm with duct sized using static regain method.
	c. Provide barometric relief hood at top of shaft sized for 2500 cfm at 0.05”.

	6. Retail Area: No smoke control required.

	M. Miscellaneous Conditioning
	1. Provide conditioned supply air to elevator lobbies with more than 2 elevators in base building bid; return air grilles not required .
	2. Elevator Shafts: Provide vent with free area as required by code for elevators that serve residential floors only

	N. Exhaust and make-up air systems
	1. Kitchen Hoods
	a. Commercial
	i. No scope. Tenant improvement.

	b. Residential
	i. Coordinate with architect for final hood selection. BOD assumes 300 cfm (medium speed) for hood.
	ii. Use the following chart for diversity factor, where x-axis is number of hoods. Maximum diversity shall be 50% as indicated by blue line.


	2. Miscellaneous Exhaust
	a. The following rooms shall be exhausted to the outdoors
	b. Provide an additional 250 cfm per floor of exhaust stubbed into ceiling plenum for each office toilet exhaust floor duct main. This will allow for future exhaust needs, such as tenant toilet or kitchenette, and will allow for exhaust of small inter...

	3. Make-Up Air
	a. Make-up air to exhausted spaces shall be both supply air from a separate or adjacent HVAC zone and transfer air from an adjacent space or the ceiling plenum. Transfer air alone is acceptable for janitor’s closets and spaces with very low internal l...
	b. 100% of all exhausted air shall be supplied mechanically to the building to keep the building from being negatively pressurized. Extra outdoor air from one area may be transferred to an exhausted area within the same tenant space, however.

	4. Garage Exhaust
	a. Make-up from ramps.
	b. Protect fan components from weather with eyebrow or hood.
	c. Where two or more fans discharge into a common shaft, fans shall have heavy duty shutters.
	d. All shafts to be constructed by others, other than acoustical treatment (see Coordination Matrix). To avoid acoustical treatment, fans should be selected for low noise levels.

	5. Equipment Rooms
	a. Applies to electrical rooms, elevator control rooms, and other non-occupiable equipment rooms.
	b. Where makeup air source is sufficiently cool to meet maximum room temperature at maximum load specified, provide thermostatically controlled exhaust fans or transfer fans.  Exhaust rates shall be based on equipment loads and design temperatures lis...
	c. Where transfer fans are not possible, provide mechanical cooling AC unit, independent for each room.

	6. Chiller Room: Provide refrigerant exhaust fan as required by the CMC and associated makeup air path.  (Refrigerant detector along with manual switches for emergency shutdown and exhaust are provided under Division 25 BAS.)

	O. Air Distribution System Design
	1. The following prescriptive requirements apply to “critical” ducts, those that determine the fan static pressure. For ducts branches that do not determine fan static pressure (e.g. those close to the fan), ducts may be smaller, but not so much that ...
	2. Supply ductwork upstream of VAV boxes (“medium pressure’)
	a. Risers and Ducts in Mechanical Rooms or Outdoors: Limit duct size to result in friction rates and velocities less than both of the following:
	i. 3500 fpm
	ii. 0.3” per 100 feet friction rate

	b. Riser Taps: Velocity through fire/smoke dampers shall be no more than 2000 fpm. Use a conical tap for round ducts or a double 45( tap (both on upstream and downstream side) for rectangular duct.

	3. Ductwork Downstream of VAV Boxes and Fan-Coils, and All Return Air and Exhaust Air Ducts
	a. Flexible duct
	i. Allowed only where concealed from public view
	ii. Length may be up to 5 feet per code

	b. Duct Sizing
	i. Sheet metal ducts shall be sized for average friction rates below 0.1” per 100 feet. (Note, sections of ducts may exceed this provided other sections are relatively oversized so that the average meets the limit.)


	4. Ducts exposed to occupant view
	a. Use only spiral round or oval ducts; no rectangular duct or flex duct.
	b. Avoid reducers; unless not physically possible, size ducts downstream of VAV box for the design airflow and retain that size the entire length without any fittings.
	c. Use Gripple hangers.
	d. Duct sealant shall be clear and concealed in the joint, invisible to occupants.
	e. Run ducts parallel to the structure
	f. Ducts shall not to intersect wall corners or run parallel to and within a full height wall.
	g. Materials shall be de-greased or otherwise ready to paint (paint by others).
	h. Duct mounted grilles
	i. Either
	1. Mount sidewall grilles/slots in saddle taps that are sized for the outside dimension of the grille frame with flange turned in.
	2. Mount curved sidewall grille directly into duct.  Ensure duct velocity is below manufacturer’s recommendations assuming no scoops.

	ii. Provide balancing dampers in mains as needed to balance airflow without OBDs or scoops at grilles.
	iii. Grilles shall be mounted to discharge horizontally, not angled down.

	i. Saddle taps and other taps to grilles, tees, wyes, etc.:
	i. Have flanges at duct connection inside the duct concealed from view
	ii. Do not break the duct, i.e. use taps cut into a continuous spiral duct, not factory constructed tees.


	5. Grease Ductwork
	a. Target friction rate: 0.15” per 100 feet
	b. Maximum velocity: 2500 fpm
	c. Minimum velocity with DCV: 1250 fpm (to allow for 40% DCV turndown to 500 fpm)
	d. If hood information is not provided during later design phase, size risers for 10,000 cfm.

	6. Velocities and pressure drops through other air distribution devices shall be limited to the following:
	7. Layout
	a. Ductwork shall not be run through electrical rooms, even where above ceilings, unless they serve the space and meet the restrictions in the Electrical Code.
	b. Walls around all conference, IDF/MDF, and project rooms will be full height. Provide return air acoustical transfer ducts and grilles accordingly.
	c. Return grilles and/or transfer ducts are not needed in the following situations.  This assumes that the door has normal ¼” door undercuts; verify that there are undercuts – some doors will have acoustic threshold seals that will completely block ai...
	i. Rooms with full height walls or drywall ceilings: 45 cfm per door plus 30 cfm through wall and/or ceiling leakage.
	ii. Rooms with tee-bar ceilings and non-full height walls: 45 cfm per door plus 30 cfm or 0.15 cfm/ft2, whichever is larger, through wall and/or ceiling leakage.

	d. Ductwork shall not be exposed on the roof unless absolutely necessary due to architectural constraints or acoustical requirements. Rectangular ducts located outdoors shall be sloped so that water does not accumulate.
	e. VAV duct main distribution on each floor shall be such that the duct main is no more than approximately 35 feet from the perimeter in all locations to minimize ductwork required during future tenant improvements. The duct mains may or may not be in...

	8. Dampers: Mount so that actuators may be direct-coupled (not mounted to damper blade) one actuator per section.  This applies to all dampers, including those in air handlers.
	9. Balancing
	a. Air outlet balancing shall be through volume dampers located at the upstream end of the flex duct connection to the outlet or duct/plenum tap, except integral opposed blade dampers may be used for wall registers in exposed duct if only minor air ba...
	b. Do not use splitters, extractors, or devices other than manual balance dampers for balancing.

	10. Air Outlets
	a. Styles listed are Price.  Equals by Titus, MetalAire, etc. are acceptable.
	b. Select diffusers for 5 NC less than maximum room NC.
	c. Styles
	i. Residential lobbies
	1. Supply:  Price AS
	2. Return:  Architectural slots around perimeter.  Coordinate with architect.

	ii. BOH Exhaust Grilles
	1. Perforated face
	2. Black painted back pan and deflectors

	iii. Office Exhaust
	1. Price JS or exhaust through light cove. See detail in drawings.
	2. Makeup: Price JS or makeup through light cove.


	d. Borders and Frames
	i. Diffuser trim to match ceiling type; see reflected ceiling plans
	ii. Use frames with concealed fasteners; no visible screw heads
	iii. For grilles in drywall ceilings, use lay-in diffuser with plaster frame (rather than drywall frame).

	e. No opposed blade damper in grille neck, unless otherwise noted
	f. All visible portions behind grilles shall be painted flat black including:
	i. Back-pan and blades of perforated diffusers
	ii. Plenum boxes
	iii. Visible plenum duct liner pins



	P. Water Distribution Systems
	1. Piping shall be sized using either the performance or prescriptive procedure described below.
	a. Performance Approach
	i. Optimize pipe using life cycle costs using this spreadsheet: http://www.taylor-engineering.com/Websites/taylorengineering/images/guides/Pipe_Size_Optimization_Tool.zip.  Provide spreadsheets for TE review to confirm proper implementation.

	b. Prescriptive Approach
	i. Piping shall be designed in accordance with the table below. “Noise Sensitive” spaces are spaces designed for NC 40 and below.

	c. Devices: Design pressure drop shall not exceed the following:
	i. Heat exchangers: as scheduled
	ii. Coils: 15 feet


	2. Pump heads for all pumps shall be calculated using the spreadsheet specified in Paragraph P.1.a.i regardless how piping was sized.
	3. Layout
	a. Piping shall not be run through server rooms, telecomm rooms, etc. where leaks can damage electronic equipment, except for piping serving AC equipment in the room. Where such piping is located above electronic equipment, provide drain pans to minim...
	b. Piping shall not be run through electrical rooms, even where above ceilings.
	c. Insulated piping shall not be exposed on the roof; pipe inside building or mechanical rooms.  Piping may be suspended high along penthouse walls if tight to wall and above 6’ above the adjacent walking surface.
	d. Risers
	i. Office
	1. Provide a minimum of 4 2-pipe HW/CHW changeover risers located in core elements or at columns distributed at regular intervals around office floors to reduce future horizontal piping runs required during tenant improvements.

	ii. Residential
	1. Provide HW and CHW risers for each fan coil stack.

	iii. Gym
	1. Provide a minimum of 2 CHW and HW risers to serve tenant 4-pipe VAV terminal units

	iv. Risers shall include shut-off valve at top and drain with hose bib on the bottom so risers can be isolated and drained.  Also include a temporary interconnection of supply and return at the end of the riser for flushing and start-up.

	e. Connection to Bank of Italy
	i. Provide CHW, HW, and CCW piping to northwest corner of B1 for connection to Bank of Italy. Underground piping by Div 33.


	1. Pump Types
	a. Small pumps (<~75 gpm, ~2HP) where accessible mounted in-line with piping:
	1) Close-coupled inline

	b. Variable speed, <~2000 gpm:
	1) ≤20HP: Close-coupled end-suction
	2) >20HP: Flex-coupled end-suction with flexible polyurethane coupling

	c. >~2000 gpm:
	1) Double suction, flex coupled


	4. Balancing
	a. Variable flow systems (two-way modulating valves): No balancing required for two-way valve systems.  (However balancing type valves are provided for flow readings per Paragraph D.7.e
	b. CUP proportional balancing:  Balance flow as indicated by heat exchanger pressure drop using test plugs.  Calibrated balancing valves not required.
	c. Do not provide balancing valves at pumps (e.g. triple duty valves).

	5. Hot water systems
	a. Systems shall be variable flow, variable speed.
	b. Use only two-way modulating valves, except for one 3-way valve at the end of each residential HW riser to keep riser charged for DHW.

	6. Chilled water systems
	a. Systems shall be variable flow, variable speed.
	b. Use only two-way modulating valves at all coils.


	Q. Indoor Air Quality Measures
	1. Ventilation: Outdoor air rates shall be the larger of
	a. Title 24 Section 120.1 rates
	b. 30% above Standard 62.1 rates

	2. Coils: Individual finned-tube coils shall be meet Standard 62.1 requirement (no greater than 0.75” pressure drop when dry (no condensation) and rated at 500 fpm) to ensure coil cleanability. Multiple finned-tube coils in series shall also meet this...
	3. Dehumidifying Cooling Coils: Field assembled and custom factory assembled dehumidifying cooling coils shall be selected for no more than negligible water droplet carryover beyond the drain pan at design conditions. Unitary dehumidifying cooling coi...
	4. Drains and Drain Pans
	a. Drains located upstream of fans (those negatively pressurized relative to outdoors or those negatively pressurized to air in a mechanical equipment room) shall have traps having a depth and height differential between inlet and outlet equal to or g...
	b. Drain pans located in supply air ducts, plenums, fan coil units, and other locations shall be designed and field tested to ensure proper slope and drainage and to prevent conditions of water stagnation that result in microbial growth. Drainage shal...

	5. Access: Space shall be provided around all ventilation equipment as recommended by the manufacturer for routine maintenance and inspection including but not limited to filter replacement and fan belt adjustment and replacement. Access doors or pane...
	a. Outdoor air intake plenums
	b. Mixed air plenums
	c. Upstream of heating coils, including those in VAV boxes
	d. Upstream and downstream surface of cooling coils
	e. Filters
	f. Drain pans
	g. Fans

	6. Filtration
	a. All fans systems shall have a filter to protect ductwork and coils from particulate accumulation. This includes fan-powered mixing boxes (if used).
	b. Minimum filter efficiency as rated by ASHRAE Standard 52.2.
	i. Occupiable spaces with design supply air:
	1. <5,000 cfm: 4 inch pleat, MERV 13
	2. ≥5,000 cfm: 22 inch bag, MERV 15

	ii. Non-occupiable spaces or systems supplying only recirculated air:  2 inch pleat, MERV 8

	c. MERV 8 prefilters in front of high efficiency bag filters shall be provided only during construction. The prefilters shall be discarded prior to final TAB tests.

	7. Duct liner
	a. On supply air ductwork, use liner only where absolutely required for sound control. Suggest only using liner on exterior ductwork and 5’ plenums downstream of VAV boxes.
	b. On return and exhaust ducts, use liner only as required for sound control.
	c. Liner shall have a resilient, cleanable coating as specified in Section C.

	8. If exhaust fans terminate within equipment well also housing an outdoor air intake, provide up-blast fans or other means to prevent exhaust gases from collecting within the enclosure.
	9. Exhaust and economizer relief separation distances to outdoor air intakes shall be in accordance with ASHRAE Standard 62.1.
	10. For VAV systems, provide a means to control outdoor air intake within 15% of minimum levels under all reasonably expected operating conditions.

	R. Energy Conservation Measures
	1. Motors
	a. All 3-phase motors shall be premium efficiency.
	b. All single phase motors shall be electrically commutated motors (ECMs).
	c. Motors driven by variable frequency drives shall meet the requirements of NEMA MG-1 part 31.40.4.2. No exceptions.

	2. Pumps
	a. Variable flow systems shall have variable speed drives, except hot water systems. Provide bypass switch and starter if pumps are simplex; bypass not required if there are multiple pumps in parallel.
	b. Pumps in parallel shall be able to be staged with associated chiller/heat exchanger using either dedicated piping or automatic isolation valves.

	3. Fans
	a. Variable air volume supply/return/relief fan systems shall have variable speed drives. Bypass starter not required.
	b. Variable speed exhaust and relief fans shall have motorized dampers (actuators by Division 25) rather than gravity backdraft dampers unless otherwise indicated on Drawings.  This ensures damper will open at low speeds and (for relief fan) it allows...
	c. VAV supply fans shall be selected as the most efficient possible that still result in reasonable turn-down before entering the surge region.
	d. Fans shall be selected for low noise and high efficiency, not low first cost.  Use mixed flow fans instead of inline centrifugal fans where airflow rate exceeds 1000 cfm and motor is ¾ HP and larger.
	e. All fan-coils shall have variable speed drives or ECMs for single zone VAV control logic.

	4. Garage Fans
	a. Provide variable speed drives. Bypass starter not required.

	5. Cooling Towers
	a. Fans shall have variable speed drives. Provide bypass switch and starter if towers are simplex; bypass not required if there are multiple towers in parallel.
	b. Tower internal distribution shall be selected for low flow so that the small CW pump may operate alone.

	6. Economizers
	a. All cooling air handlers shall have outdoor air economizers where required by Title 24.
	b. Economizer return air and outdoor air dampers shall be parallel blade air-foil low leakage type with linkage housed in jamb (not exposed to air stream) and direct-coupled actuators (no jackshafts).  Dampers at outdoor intakes shall be aluminum.

	7. Equipment Efficiency: See specific equipment requirements under Materials below.

	S. Redundancy and Reliability
	1. There shall be a minimum of two parallel pieces of equipment, sized so that together they meet the total design load, for the following systems:
	a. Chillers
	b. Pumps
	c. Cooling towers
	d. Air handler fans arrays
	e. Relief fans
	f. Garage exhaust fans

	2. Less critical systems need not have duplex or redundant equipment, including the following:
	a. Restroom exhaust fans
	b. Kitchen exhaust fans
	c. Transfer fans

	3. All variable speed drives shall be located indoors in nearby mechanical or electrical rooms unless the separation distance would be longer than manufacturer’s limits.



	Part 2 -  MATERIALS
	2.1 LEED Material Performance
	A. All products shall comply with LEED Material Performance Requirements per Section 018120.

	2.2 Heat Recovery Chillers
	A. Heat recovery chillers will be selected after bid. Include stipulated price in Paragraph B.

	2.3 Centrifugal Chillers
	A. Chillers will be selected after bid. Include stipulated price in Paragraph B.

	2.4 Custom Air Handlers
	A. Custom air handlers will be selected after bid. Include stipulated price in Paragraph B.

	2.5 Thermal Energy Storage Tank
	A. The TES tank will be selected after bid. Include stipulated price in Paragraph B.

	2.6 Cooling Towers
	A. Cooling towers will be selected after bid. Include stipulated price in Paragraph B.

	2.7 Pumps
	A. Manufacturers: PACO, Bell and Gossett, equal
	B. Construction
	1. Bronze or stainless steel impeller
	2. Mechanical seals
	3. Construction to permit complete servicing without breaking piping connections
	4. Pumps and flanges tested and rated to withstand 1-1/2 times specified working pressures based on both inlet pressures scheduled and pump shut-off head or 175 pounds per square inch working pressure at 250 degrees Fahrenheit, whichever is greater.
	5. Pumps to be suitable for handling fluids at scheduled temperatures
	6. Pressure taps on both inlet and outlet for gauge connection mounted in the pump casing (not in external piping).
	7. Factory tested
	8. Painted with at least one coat of high-grade machinery enamel

	C. Pump characteristics
	1. Pump curve shall rise continuously from maximum capacity to shutoff
	2. Shutoff head approximately 10 percent greater than design head
	3. Operation between 65% and 115% of GPM at best efficiency point (BEP) for the indicated impeller size, ideally between 85% and 105% of GPM at BEP.
	4. For pumps serving variable flow (2-way valve) systems or where multiple pumps operate in parallel
	a. Pump shall be capable of operating at 40 percent beyond design flow rate without exceeding break off point
	b. Motors shall be selected for non-overloading operation at a flow rate 40 percent beyond design flow rate

	5. Impeller diameter
	a. Minimum tip to cutwater clearance: 4%
	b. Constant speed pumps:  Trim to duty
	c. Variable speed pumps:  Trim to the maximum impeller size that does not cause an increase in motor size (so that maximum efficiency is achieved).

	6. Flex-coupled
	a. Removable OSHA coupling guards
	b. Flexible couplings
	i. Constant speed: EPDM equal to Woods Sure-Flex
	ii. Variable speed: Flexible polyurethane equal to Woods Dura-Flex or Dodge Para Flex



	D. Motors
	1. Premium efficiency
	2. Motors exposed to outdoors shall be TEFC
	3. For variable speed driven pumps, motors shall meet the requirements of NEMA MG-1 part 31.40.4.2.
	4. 1800 rpm or less


	2.8 Fan Coil Unit (Residential)
	A. Aldes IQ or equal

	2.9 Fan Coil Unit (Non-residential)
	A. Price Industries, Envirotech/Johnson Controls/York, Trane, Carrier, Daikin, or equal
	B. Comply with all Indoor Air Quality Measures and Energy Conservation Measures described above
	C. Insulated housing with minimum 3/4”, 1.5 pound fiberglass or foam insulation
	D. Include filters as scheduled
	E. Hang unit with spring isolation
	F. Motors: direct drive, ECM
	G. Coils:  Minimum 6 rows, 10 fpi
	H. Units in electrical and electronic equipment rooms or over electrical or electronic equipment shall have auxiliary condensate drain pans and secondary condensate drain. All others shall have condensate high level switch factory wired to shut off fan.

	2.10 Fans (General)
	A. Fans shall be tested and rated in accordance with AMCA Standards and shall bear AMCA Labels
	B. Wheels shall be balanced statically and dynamically, free from vibration or noises
	C. Bearings self-aligning, ball-bearing type, complete with grease fittings, extended to single point on drive side or to accessible location
	D. Actual brake horsepower of fan and drive shall not exceed nameplate rating of motor driving fan
	E. Provide adjustable sheaves for one-to-two-strand belt drives on motors 15 HP or less. Sheaves shall be selected to operate at mid-point of fan curve to allow adjustment in both directions. For belt drives with more than two strands serving motors o...

	2.11 Exhaust Fans
	A. Cook, Greenheck, Twin City or equal
	B. Outdoor fans shall be aluminum or powder coated steel.
	C. Roof exhaust fans to be factory provided with birdscreen and roof curb.
	D. Provide back draft dampers on exhaust fans as required by code and Title 24.

	2.12 Motors
	A. General
	1. In accordance with NEMA, IEEE, and ANSI C50 standards
	2. Sized to operate driven devices under all conditions without overload
	3. Minimum service factor: 1.15
	4. Type
	a. 1/2 horsepower and smaller: AC motor single-phase, 60 hertz, NEMA rated for 110 volt, with built-in overload protection
	b. 3/4 horsepower and larger: AC motor 3 phase, 60 hertz, AC motor, NEMA rated for 460 volt or as available
	c. Motors 50 horsepower and over: Reduced voltage start, suitable for star-delta starting


	B. Enclosure
	1. Open drip-proof (ODP):  Provide ODP motors unless otherwise indicated
	2. Totally enclosed (TEFC):
	a. Non-ventilated: under ½ horsepower
	b. Fan-cooled: ½ horsepower and larger


	C. Efficiency
	1. Motors 1 horsepower and larger shall be NEMA Premium™ labeled and have guaranteed efficiencies equal to or exceeding NEMA Table 12-6D.

	D. Motors driven by variable frequency drives
	1. Shall meet the requirements of NEMA MG-1 part 31.40.4.2.
	2. Where used for pumps or fans (variable torque), shall have minimum 10:1 turndown and be capable of operating at 10 percent speed indefinitely.


	2.13 Variable Speed Drives
	A. ABB, Danfoss, Cerus, equal
	B. Electrical Characteristics
	1. Efficiency shall be not less than 97% at rated voltage, current, and frequency and fundamental power factor shall not be less than 98% at all speeds and loads.
	2. Provide as a minimum 5% impedance line reactors.  The 5% impedance may be from dual (positive and negative DC bus) reactors or 5% AC line reactors. VSDs with only one DC reactor shall include AC line reactors.
	3. VSD shall automatically mitigate harmonics throughout the effective load range using Swinging chokes or other devices designed to lower harmonics when VSD is at partial loads.
	4. Include Ferrite Core EMI/RFI/Common mode filters. The onboard filters shall allow the VSD assembly to be CE Marked and the VSD shall meet product standard EN 61800-3 for the First Environment restricted level (Category C2).

	C. Features and Accessories
	1. Plain language LCD display (code numbers not acceptable); all set-up parameters, indications, faults, warnings, and other information must be displayed in words, not codes
	2. Displays and meters for the following
	a. Output voltage
	b. Output frequency
	c. Motor rpm
	d. Motor current
	e. Motor watts
	f. Speed signal input
	g. Last three faults

	3. HOA switch and speed potentiometer
	4. Input line fuses
	5. Adjustable or multiple carrier frequencies up to 12 kHz. Include a carrier frequency control circuit that reduces the carrier frequency based on actual VSD temperature that allows the highest carrier frequency without derating the VSD or operating ...
	6. Isolated 4-20 mA or 0-10 Vdc speed signal input.  If the input reference is lost the VSD shall, based on user selectable option, either (1) stopping and displaying a fault, (2) running at a programmable preset speed, (3) hold the speed based on the...
	7. Analog outputs for kW and speed; kW shall be accurate to ±3%
	8. Digital outputs for alarm and motor on/off status; latter shall be based on field adjustable motor current that can indicate broken belt or coupling
	9. Auto-restart after trip due to
	a. Overcurrent
	b. Under-voltage
	c. Over-voltage
	d. Over-temperature
	e. Auto-restart upon correction of causative condition
	f. Include a maximum of 3 restart attempts for over-current only, with VFD shutting down and requiring manual restart after the third attempt; the attempt counter shall reset after 10 minutes of successful operation

	10. Automatic limit speed to prevent over-current on pumps or fans with overloading characteristics
	11. Provide manual bypass as indicated in Energy Conservation Measures above
	12. Controls
	a. Provide a minimum of three digital outputs that can be programmed for multiple purposes and also controlled through the BAS network interface device by the BAS independent of other VSD functions or status. Control sequence possibilities shall include:
	i. Contact to open fan discharge damper either with fan start or independent of fan operation, controlled via the BAS and wait for the damper end switch to make before starting the drive; this shall function in the normal drive mode, bypass mode (if b...

	b. For fans used as part of CBC 909 smoke control system, include a minimum of six programmable digital inputs with the following features:
	i. That, when the contact is closed (by life safety control system) causes the VSD to start and operate at any preset adjustable speed (5 to 75 Hz) overriding automatic speed and on/off controls, manual speed settings and all keypad and HOA commands
	ii. Capable of being configured to ignore the enable contact (used for high static safeties, smoke detector, etc.)
	iii. Capable of being configured to “run to destruct” ignoring all internal and external safeties that might prevent the VSD from operating at the preset speed

	c. Provide built-in PID control loop, allowing connection of a pressure or flow signal to the VSD for closed loop control.
	d. Provide factory installed BACnet/MSTP network interface that allows all VSD control points to be communicated to BAS. See Division 25 Building Automation Systems.  At a minimum, the following points shall be provided:
	i. Read only: Speed feedback, output speed, current, % torque, kW power, kilowatt hours (resettable), operating hours (resettable), drive temperature, digital input status, analog input values, all diagnostic warning and fault information, keypad “Han...
	ii. Read/write:  On/off, output speed, digital output open/close, analog output values, remote fault reset, PID setpoint and gains, force the unit to bypass, maximum speed, and minimum speed.



	D. Equipment Protection and Safeties
	1. VFDs short-circuit interrupting rating shall equal or exceed the fault current available at the drive.
	2. VFD shall protect itself against all normal transients and surges in incoming power line, any grounding or disconnecting of its output power, and any interruption or run away of incoming speed signal without time delay considerations. Protection is...
	3. The VSD shall be capable of sensing a loss of load (broken belt / broken coupling) and signal the loss of load condition. The VSD shall be programmable to signal this condition via a keypad warning, relay output and/or over the serial communication...
	4. VFD must protect itself against all phase-to-phase or phase-to-ground faults.
	5. VFD shall be able to start into a rotating load at all speeds (forward or reverse) without trip.
	6. Anti-regeneration circuit shall match the deceleration rate of the drive to that of the motor to prevent high bus voltage shutdown common to high inertia loads, such as fans.
	7. VFD shall ride through an input power dip of 3 cycles without trip.
	8. VSD shall operate properly at a -35% to +30% voltage fluctuation from rated voltage.
	9. VSD shall operate properly at a 10 percent frequency variation from rated frequency.
	10. VFD shall employ three current limit circuits to provide trip-free operation: slow current regulation, rapid current regulation, and current limit switch-off limit. VFD shall be designed so that overcurrent trip shall be at least 315% of the drive...
	11. VSD shall have the ability to set a maximum current available to the motor.
	12. VSD shall withstand unlimited switching of the output under full load, without damage to the VSD. Operation of a disconnect switch between the motor and VSD shall not have an adverse effect on the VSD, whether the motor is operating or not. Contro...
	13. The VSD shall withstand switching of the input line power up to 20 times per hour without damage to the VSD.
	14. The VSD shall be capable of operating continuously at full load in the following service conditions
	a. Ambient temp: 30 to 104 degrees Fahrenheit
	b. Relative humidity: 0 to 95 percent, non-condensing


	E. Start-Up/Warranty
	1. Certified factory start-up shall be provided. A certified start-up form shall be filled out for each drive with a copy to the owner and a copy kept on file by the manufacturer.
	2. Warranty shall be 24-months from date of start-up certification including all parts, labor, travel time, and expenses.


	2.14 Air Outlets
	A. Titus, Price, Krueger, Metal-Aire
	B. See Paragraph O.10 for styles.

	2.15 Water Treatment Systems
	A. General.  Retain qualified water treatment specialist for complete water treatment service including
	1. Prior to submitting any water treatment materials for approval, perform analysis of local makeup water including:
	a. Collect samples of local makeup water
	b. Conduct laboratory analysis of water samples.
	c. Provide a written report of local makeup water conditions and recommended methods and materials for initial and ongoing water treatment of all piping systems.
	d. For open cooling tower, determine Maximum Achievable Cycles of Concentration (COC) in accordance with:
	i. Title 24 Part 6 Section 110.2 (e) 2.
	ii. LEED v4 WE Credit 3


	2. Recommend methods and materials required, including cleaning and passivation procedures as needed, to provide complete chemical treatment to protect all hydronic systems from scale formations, corrosion, algae and slime growth.
	3. Furnish all water treatment chemicals and devices.
	4. Supervise installation of water treatment chemicals and systems.
	5. Relieve operating staff and contractor of all responsibility for chemical handling, water testing and adjusting water treatment equipment during warranty period including providing required maintenance of treatment equipment.
	6. During warranty period, conduct monthly visits of qualified technical representative to provide the following at a minimum, summarized in a written report to the Owner:
	a. Collect samples from each treated system and provide laboratory analysis.
	b. Collect coupons for systems with coupon racks and provide laboratory analysis.
	c. Inspect and adjust water treatment controllers and devices.


	B. Closed Systems
	1. Pot feeder: size as appropriate to system size
	2. Chemicals: Charge systems with a corrosion and scale inhibitor to a concentration recommended by the water treatment supplier

	C. Open Systems
	1. Scale control
	a. TDS (conductivity) controller
	b. Conductivity sensor: Electrodeless temperature-compensating encapsulated toroidal non-contact type mounted in a PVC fitting.  Contact-type probes will not be accepted.
	c. Bleed valve, ball type with stainless steel ball and trim, spring-return normally-closed
	d. Inhibitor tank with automatic feed pump
	e. Test set to determine inhibitor concentration shall be included.

	2. Microbial control
	a. Time controller/alternator
	b. Dual microbiocide tanks with automatic feed pumps
	c. Two types of biocide shall be provided, at least one effective for Legionella.

	3. Controllers shall be mounted in enclosures NEMA rated for outdoor installation where applicable.
	2.15.1.1 Include Modbus/IP or BACnet/IP interface with read/write capability of all control points and setpoints; coordinate protocol with Division 25 Building Automation Systems. Assist BAS Contractor in mapping over all available data points.  Minim...
	a. Conductivity
	b. Cycles of concentration
	c. Conductivity setpoint
	d. Conductivity low alarm setpoint
	e. Conductivity low alarm
	f. Conductivity high alarm setpoint
	g. Conductivity high alarm
	h. Timer 1 alarm
	i. Timer 2 alarm
	j. Flow status
	k. Bleed valve status
	l. Makeup water flow
	m. Makeup water total
	n. Bleed water flow
	o. Bleed water total

	4. Meters
	a. Provide makeup water flow meter with pulse connection to feed controller.
	b. Provide low pressure drop bleed water meter upstream of bleed valve.
	c. Provide strainer at inlet to meters.
	d. All meters to have dial face with totalizing counter reading in gallons.

	5. Provide coupon rack, minimum of 3 coupons.
	6. Chemical tanks shall be protected with spill container or double-wall tanks.
	7. A sufficient supply of non-mix/non- dilute type chemicals shall be furnished for 90 days at 50% load.
	8. Water treatment supplier shall provide supervisory service and instruction for installation, start-up and correct operation of the equipment in the system.
	9. Manufacturer
	a. Chemtrol CT 2000 with Modbus option
	b. Walchem Webmaster One or WGI with Modbus option
	c. Equal



	2.16 Pipe Materials And Joining Systems
	A. Piping materials shall be
	1. HW, CHW, and closed CW:  Schedule 40 Black steel or Type "L" Copper at contractor’s option.
	2. Open CW:  Schedule 40 Galvanized steel or Type "L" Copper at contractor’s option.

	B. Joint System
	1. Steel: welded or grooved (Victaulic)
	2. Copper
	a. Hard temper
	b. Wrought-copper, solder joint fittings, ANSI B16.22
	c. 95/5 tin/antimony solder or 95.6 percent tin, 4 percent copper, 0.4 percent silver; lead free
	d. Or Press-Fit fittings and couplings equal to Viega ProPress



	2.17 Pipe Valves and Accessories
	A. Piping system components shall be selected for maximum design operating pressure based on static head, shutoff pump head, and pressure relief valve setting.
	B. Gauges
	1. Fixed gauges
	a. Temperature gauges
	1) Self-powered via integral photovoltaic cells
	2) Weiss DVU or equal

	b. Pressure gauge: Weksler Model AA44 with valve
	c. Boilers to have factory mounted temperature and pressure gauge

	2. Pressure/Temperature Test Plugs:  "Pete’s Plug" fittings, solid brass with Nordel or EPDM valve core (or neoprene valve core for chilled water or condenser water) fitted with a color coded and marked cap with gasket.

	C. Check Valves
	1. Nibco or equal
	2. Silent
	3. Combination higher pressure drop check & balance (triple-duty) valves are not acceptable as a substitution for individual check and shut-off valve (due to high pressure drop and poor ease of use).

	D. Shut-off Valves
	1. Nibco or equal
	2. Ball or butterfly valves only
	3. Valves used for balancing shall have infinite position handles with memory stop
	4. Ball valves
	a. Full Port 1/2 to 1 inch; Standard Port 1-1/4 and larger
	b. Stainless steel ball and stem
	c. Equal to Nibco 580-70-66

	5. Butterfly valves
	a. Removable seats
	b. Valve stem shall be fastened to the disc so that no liquid can reach the stem
	c. External fasteners such as roll pins, cotters, keys, or set screws will not be allowed
	d. Butterfly valves shall be lug type; no wafer type valves allowed
	e. Provide manual gear operator for butterfly valves 8" and larger

	6. Extended neck model for all insulated lines
	7. Provide chain operators on all valves located higher than 7 feet above access level

	E. Pipe Supports
	1. Kin-line, Superstrut, or equal
	2. Where pipe is insulated, protect insulation at hangers by installing a 22 gauge shield and clamp sized to allow pipe insulation to pass continuously through the hanger. For piping 2" and larger, provide 360 degree high density calcium silicate inse...

	F. Expansion Tanks: Amtrol, B&G or Taco bladder type, stamped and certified constructed in accordance with ASME Code for Unfired Pressure Vessels for applicable working pressure.
	G. Flexible Pipe Connectors
	1. Mason Industries model SFDEJ (no equal), Multi-Layered Kevlar Peroxide Cured EPDM, twin-sphere connector with limit bolts or cables.

	H. Automatic Flow Limiting Valves
	1. Not used

	I. Balancing Valves
	1. Bell & Gossett Circuit-Setter Plus, or equal.
	2. Ball type valve only; globe type not acceptable unless additional ball valve is provided upstream for shut-off
	3. Venturi type flow meter type not acceptable
	4. Valves shall have manual adjustment knobs with position indicators and memory stops
	5. Positive shut off at full pump dead head pressure

	J. Air Separators
	1. Not used (buffer tanks in HW, CHW, and CCW systems serve as air separators)

	K. Strainer
	1. Nibco, Mueller, or equal
	2. Cast iron or bronze "Y-pattern" body to match piping material
	3. Perforated Monel, 304 or 316 stainless steel screen
	4. Free area not less than 2-1/2 times inlet area
	5. Perforations: 1/8 inch
	6. Provide valve with hose bib adapter with cap for all strainers


	2.18 Vibration Isolation & supports
	A. Manufacturers
	1. Vibration Isolation
	a. Mason Industries, Inc.
	b. Kinetics Noise Control, Inc.
	c. M.L. Saussé & Co. (Vibrex).
	d. Or equal

	2. Seismic Restraints
	a. Hangers and Snubbers: Any manufacturer who can verify compliance with SMACNA standards and the California Building Code
	b. Strut: Channel Framing: Any manufacturer who can verify compliance with the CBC standards
	c. Anchors: Drill in, wedge type: Any manufacturer within the ICBO standards approved for seismic
	d. Snubbers: Any manufacturer within the CBC standards


	B. Vibration Isolator Types
	1. Housed isolation
	2. Size for weight of unit and associated items that hang from the springs
	3. Spring isolators shall incorporate following:
	a. All springs to be single coil steel with minimum spring coil outer diameter 0.8 of loaded operating height
	b. Horizontal spring stiffness within 0.8 to 1.25 times rated vertical spring stiffness
	c. Corrosion resistance where exposed to corrosive environment with:
	i. Springs neoprene coated
	ii. Hardware cadmium plated
	iii. All other metal parts hot dip galvanized

	d. Reserve deflection (from loaded to solid height) of 50 percent of rated deflection
	e. Minimum 6mm (1/4") thick neoprene acoustical base pad on underside, unless designated otherwise
	f. Designed and installed so that ends of springs remain parallel; neoprene cups not acceptable
	g. Noise pads of ½ inch or 1 inch thickness below the spring base to reduce the chance that the springs shall be resonant with equipment forcing frequencies or support structure natural frequencies
	h. Leveling device
	i. Where operating weight differs from installed weight provide built-in adjustable limit stops to prevent equipment rising when weight is removed. Stops shall not be in contact during normal operation


	C. Anchors, Inserts and Fasteners
	1. All anchors and inserts shall be installed according to the CBC standards
	2. Do not use any anchor or insert in concrete which does not have a signed structurally engineered design value based on its installed application and one of the following:
	a. ICBO evaluation report
	b. Lab test report verifying compliance

	3. Powder Actuated Anchors
	a. Not allowed on initial building construction; allowed only for revisions made after initial construction and with approval of Owner
	b. Hardened steel stud with threaded shank; size of shank to match hanger rod size
	c. Use only with non-shock loads
	d. Maximum load safety factors
	i. Maximum anchor load: 100 pounds
	ii. Static loads - 5
	iii. Vibratory loads - 8-10

	e. For concrete and steel; not to be used for light weight concrete, brick or concrete block
	f. 10% testing rate required, testing by contractor

	4. All over-head concrete anchors or inserts shall be selected to comply with the ICBO report or CBC table for the anchor or insert
	5. Torque testing of anchors shall be allowed to verify compliance of anchor installation. However, torque testing shall not justify usability of anchor. Only load or pull testing shall be allowed to justify usability of anchors. Failure of torque sha...


	2.19 Ductwork and Accessories
	A. Materials and joints
	1. Ductwork shall be galvanized sheet metal except as noted below
	a. General:  minimum G-60
	b. Exposed to weather: G-90

	2. Dishwasher and Dishwasher Hood Exhaust
	a. Stainless steel
	b. Slope toward the source 1/8” per foot to avoid any accumulation of moisture.

	3. Kitchen Hood Exhaust
	a. Provide as required by CMC for grease exhaust.
	b. Continuous arc-welded seams
	c. Material
	i. Indoors, concealed:  No. 16 USSG black carbon steel
	ii. Indoors, visible to main dining area:  Black steel enclosed with 304 stainless steel with a #4 directional finish.
	iii. Outdoors:  galvanized steel, No. 18 USSG stainless steel, or fully painted black steel.  Regardless of material used outdoors, paint welds to protect against rusting.


	4. The gauge of metal, type of joints, hanging, reinforcing, and other details of construction shall conform to the SMACNA HVAC Duct Construction Standards.
	5. Static pressure classes shall be as required by the fan system and acoustical requirements with the following minimums:
	a. Medium pressure within shafts: 3”
	b. Medium pressure over occupied spaces: 2”
	c. Low pressure downstream of VAV boxes: 1”
	d. Low pressure return air and exhaust air: associated return/exhaust fan static pressure
	e. Transfer ducts and other ducts not connected to fans: 0.5”
	f. Outside air ductwork: 0.5”

	6. Joints
	a. Rectangular Duct
	i. Longitudinal seams shall be Pittsburgh.
	ii. Transverse Joints:
	1. Medium pressure (2” and greater pressure class) ductwork shall be TDC, TDF or Duct-Mate
	2. Low pressure ductwork (<2” pressure class) shall be TDC, TDF, Duct-Mate or "S" and drive as allowed by SMACNA


	b. Round and Oval Duct
	i. Spiral

	c. Snap-lock joints not allowed

	7. Fiberglass Duct: not allowed
	8. Flexible Duct
	a. Flexible duct shall be listed by UL under Class One air duct and UL 181. All flexible ducts, even low pressure ducts, shall be minimum 4” pressure class to increase longevity.
	b. Insulated Flexible Duct
	i. Chlorinated polyethylene (CPE) inner liner duct permanently bonded to a vinyl or zinc coated spring steel wire helix
	ii. Fiberglass insulating blanket; minimum R-value
	1. Ducts outside the conditioned space and in conditioned envelope: 4.2
	2. Ducts outside conditioned space and conditioned envelope: 8.0

	iii. Low permeability outer vapor barrier of fiberglass bi-directional reinforced metallized film laminate
	iv. Thermaflex M-KE or equal

	c. Uninsulated Flexible Duct
	i. Woven fiberglass fabric with flame retardant coating permanently bonded to a vinyl or zinc coated spring steel wire helix
	ii. Thermaflex S-LP-10 or equal



	B. Duct Flexible Connectors
	1. All ducts shall be connected to fans with flexible duct connectors.
	2. Factory attached to 3” wide metal on both sides of flexible material.
	3. Constructed in accordance with UL 181, Class I airduct with flanged connections.
	4. Outdoors
	a. Duro Dyne Durolon or equal
	b. Flexible, hypalon-coated glass fabric not lighter than 26 oz/sq. yd.

	5. Indoor
	a. Duro Dyne Excelon or equal
	b. Flexible, vinyl-coated woven nylon/polyester blen not lighter than 22 oz/sq. yd.



	2.20 Fire Dampers
	A. Ratings (test conditions and label) per UL Standard 555
	1. 250 degrees Fahrenheit minimum
	2. 1-1/2 hour fire rating, unless otherwise indicated in the Drawings
	3. Dynamic (closes against air flow) where required by code

	B. Factory sleeve
	C. Damper
	1. Multi-bladed, equipped with fusible link, spring loaded type

	D. Fusible link
	1. UL listed
	2. Fusible links on fire dampers shall be constructed to UL Standard 33 – Fusible Links for Fire Protection Service
	3. Temperature rating: Per code

	E. Type:
	1. Rectangular type up to 1000 feet per minute: Greenheck Type SMD-202 or equal
	2. Rectangular type 1000 feet per minute and higher: Greenheck Type SMD-301 or equal


	2.21 Smoke Dampers
	A. Suitable for closure against duct operating pressure up to Design Static Pressure class
	B. Ratings
	1. UL rated per the CBC 717.3.1
	2. UL 555S Class II minimum smoke damper leakage rating

	C. Operators
	1. Electric, 120-volt unless otherwise noted.
	2. Spring return, normally closed.
	3. With UL operator label.
	4. Factory mounted on damper.

	D. Controls
	1. Heat-actuated release, automatic resettable.
	2. End switches: required (for monitoring by fire alarm system); use actuator auxiliary end switches only, not switches that connect to damper blades (for better reliability)

	E. Type
	1. Greenheck Type SMD-202 or equal for 1500 feet per minute and below
	2. Greenheck Type SMD-301 or equal for 1500 feet per minute and above


	2.22 Combination Fire and Smoke Dampers
	Suitable for closure against duct operating pressure up to Design Static Pressure class
	A. Ratings
	1. UL rated per the CBC 717.3.1
	2. UL 555S Class II minimum smoke damper leakage rating

	B. Operators
	1. Electric, 120-volt unless otherwise noted.
	2. Spring return, normally closed.
	3. With UL operator label.
	4. Factory mounted on damper.

	C. Controls
	1. Heat-actuated release, automatic resettable.
	2. Release temperature
	a. Smoke exhaust dampers: 250 degrees Fahrenheit.
	b. Other dampers: 165 degrees Fahrenheit.

	3. End switches: required (for monitoring by fire alarm system); use actuator auxiliary end switches only, not switches that connect to damper blades (for better reliability)

	D. Type
	1. Greenheck Type FSD-212 or equal for 1500 feet per minute and below
	2. Ruskin Type FSD-311 or equal for 1500 feet per minute and above


	2.23 Filters
	A. Farr, Flanders, or equal
	B. See Design Criteria for efficiency requirements. See Paragraph Q.6.b
	C. Construction Filters: Provide minimum 2" MERV 8 pleated filters

	2.24 Insulation
	A. Certainteed, Owens Corning, Manville, Knauf or equal
	B. Insulation shall:
	1. Meet minimum thickness requirements of Section 120.4 of Title 24 and CMC 604.1
	2. Meet mold, humidity, and erosion resistance requirements of CMC 605.0
	3. Have flame spread not more than 25 and smoke density of not more than 50 when tested as a composite installation per CMC 602.2

	C. Ductwork and Plenums
	1. In concealed spaces, including ceiling plenum: Shall be insulated with 1-1/2" Fiberglas, 3/4 lb./cubic-foot faced Duct Wrap.
	2. Exposed to outdoors: Shall be internally lined with Certainteed Toughgard Duct Liner, 1-1/2 lb. density, 2" thick.
	3. Perimeter zone underfloor ductwork; and where required for acoustical attenuation: Shall be internally lined with Certainteed Toughgard Duct Liner, 1-1/2 lb. density, 1" thick.
	4. Interior zone underfloor ductwork; and where exposed in conditioned space:  None.
	5. Protect liner with heavy duty mesh screen where duct must be entered for access

	D. HW, CHW, and CCW Piping
	1. Fiberglass molded pipe insulation with all service jacket.
	2. Thickness per Title 24 requirements. CCW piping shall be insulated per CHW piping tables where indicated on piping schematics.
	3. All piping and devices through which water flows in normal operation shall be insulated, including coil tube bends.
	a. Exception: Hot water piping, fittings, valves and accessories located between coils and isolation valves (for coils with 2-way valves) and between coils and control valve and bypass connection (for coils with 3-way valves) where located in the cond...

	4. Fittings
	a. Hot water: Fittings on pipe over 1/2" shall be insulated with fiberglass and finished with one piece PVC fitting cover (Zeston). Valves, flanges and irregular surfaces shall be insulated with oversized pipe covering with ASJ jacket. Exposed ends sh...
	b. Chilled and closed condenser water: Elbows shall be insulated with PVC fitting covers (Zeston) with all joints and overlaps taped with Zeston PVC vapor barrier tape. Valves and fittings shall be insulated with fiberglass oversized insulation or mol...

	5. Weatherproof jacket for outdoor piping
	a. Corrugated aluminum jacket
	i. 0.016 inch thick
	ii. Moisture barrier adhered to inside face
	iii. Longitudinal seams on bottom

	b. Secure to insulation with aluminum or stainless steel bands


	E. Refrigerant Piping
	1. Closed cell foam or fiberglass per HW piping
	2. Thickness per Title 24 requirements.
	3. Weatherproof jacket for outdoor piping per HW piping; painting of closed cell foam insulation shall not be accepted.

	F. Equipment
	1. Air separators, pumps, and other equipment in the piping circuit shall be fully insulated; thickness same as that for largest piping used.
	2. Do not insulate expansion tank, chemical feeder or other equipment not in the piping circuit.

	G. Grease Duct
	1. 3M Fire Barrier Duct Wrap; fire resistant inorganic blanket encapsulated with scrim-reinforced foil facing, 1-hour or 2-hour as required by code
	2. Access Panel Hardware: Galvanized threaded rods, sleeves, washers, and wing nuts as specified in manufacturer's instructions
	3. Fire-stopping: Material tested in conjunction with wrap in accordance with ASTM E 814 to achieve fire rated penetration seal at penetrations through fire rated assemblies
	a. Fire Rating: Same or greater than rating of penetrated assembly
	b. Equal to 3M Fire Barrier 1000 N/S, 1003 S/L, and 2000+ Silicone Sealants, as required by tested assembly




	Part 3 -  EXECUTION
	3.1 Record Drawings
	A. Keep an accurate dimensional record of installed systems and equipment. Maintain a set of record (“as-built”) drawings up-to-date as construction progresses. Drawings shall be maintained at the jobsite and available for inspection by the general co...

	3.2 Protection of Work During Construction
	A. Protect from damage, water, dust, etc., material, equipment and apparatus provided under this Division, both in storage and installed, until Notice of Completion has been filed.
	B. Provide protective covers, skids, plugs or caps to protect equipment and materials from damage and deterioration during construction. Protect exposed coils with plywood or other suitable rigid covers to avoid damage to fins.
	C. Cover motors and other moving machinery to protect from dirt and water during construction.
	D. During transport to and storage on the construction site, and during rough-in until final connections are made, all ductwork and other related air distribution component openings shall be covered with plastic to prevent contamination from dust, wat...
	E. Keep openings in piping closed to prevent entrance of foreign matter.
	F. Material, Equipment or Apparatus
	1. Material, equipment or apparatus damaged because of improper storage or protection will be rejected.
	2. Remove damaged material, equipment or apparatus from site and provide new, duplicate, material, equipment or apparatus in replacement of that rejected.
	3. Porous materials, such as insulation, shall be protected from weather. If such material becomes wet during construction, it shall be removed and replaced at no cost to Owner; drying is not sufficient due to possible microbial contamination.


	3.3 Installation and Workmanship
	A. All equipment and material shall be installed in a neat and workmanlike manner.
	B. Repair all damaged or temporarily removed walls, roofs, roofing, equipment, etc.
	C. Follow manufacturer’s installation instructions and recommendations.
	D. All equipment must be anchored to the building.

	3.4 Piping
	A. Install pipes and pipe fittings in accordance with recognized industry practices which will achieve permanently leak resistant piping systems, capable of performing each indicated service without piping failure. Install each run with minimum joints...
	B. Escutcheons: Provide stainless steel escutcheons at piping penetrations of walls where exposed to public view and required for proper appearance. Provide galvanized steel escutcheons at penetrations of masonry walls elsewhere. Escutcheons not gener...
	C. Sleeves
	1. Provide sleeves where pipes pass through floors above grade, roofs, poured-in-place masonry walls, and exterior walls
	2. Sleeves shall be standard weight steel pipe, except sleeves for concealed piping through floors not in structural members may be 25-gauge galvanized sheet metal
	3. Floor sleeves for piping shall extend from the bottom of the slab to 2-inches above the finished floor
	4. Seal between piping and sleeve with fire-rated caulk at all penetrations of fire-rated partitions and floors
	5. Make sleeves through outside walls watertight. Caulk between uninsulated pipe and sleeve
	6. Size sleeves for insulated pipes to allow full thickness insulation

	D. Application of Piping Accessories
	1. This section establishes minimum requirements for installation of valves and other piping accessories.  Additional devices may be installed as deemed necessary by the Contractor.
	2. Pressure gauges
	a. Single gauge at all pumps, piped to pump taps

	3. Thermometers
	a. Heat exchanger inlet and outlet unless temperature readings are readily provided by unit controller.

	4. Test plugs
	a. Inlet and outlet of all heat exchange devices including where fixed gauges are installed
	b. At piping temperature sensor wells (for sensor calibration)

	5. Strainers
	a. Inlet to all closed circuit pumps
	b. Inlet to open circuit heat exchange devices such as AC units and heat exchanger
	c. Upstream of flow control (Griswold) valves

	6. Flexible pipe couplings
	a. At pump connections where required to meet vibration design conditions

	7. Coils, evaporators, condensers, boilers, and heat exchangers
	a. Isolation valves at inlet and outlet (individually at multi-coil banks)
	b. Test plugs at inlet and outlet (individually at multi-coil banks)
	c. Drains with ball valve and hose connection with cap
	d. Control valves (if required herein), with reducers as required
	e. Flow measurement (for testing and diagnostics), include one of the following:
	i. Calibrated balance valves.  May double as isolation valves if valves are ball valves and have handles and memory stops.
	ii. Test plugs on each side of a control valve.  The valve pressure drop and Cv can be used for determining flow.
	iii. Test plugs on each side of a heat exchanger/coil with a design pressure drop exceeding 2 psi.  The heat exchanger/coil pressure drop and manufacturer’s data can be used for determining flow.




	3.5 Ductwork
	A. Install per SMACNA Standards.
	B. Rectangular and medium pressure duct bends greater than 45 degrees shall be curved sections, the center line radius of which shall not be less than 1-1/2 times the width of the duct in the plane of the bend. Where required due to space constraints,...
	C. Flexible Duct
	1. Flexible duct length shall be not exceed 5 feet.
	2. Ducts shall be supported as required by the CMC.
	3. Flexible duct shall not be used on medium pressure duct systems upstream of VAV box connections. (Hard duct connections to VAV boxes are required to improve inlet conditions to VAV box, reduce break-out noise, and to ensure that pressure drop is low.)

	D. Grille connections (except grilles exposed to occupant view)
	1. Provide flexible duct connections, minimum 5 feet.
	2. Provide at entry to diffuser collar either:
	a. Straight duct for 1 duct diameters or greater
	b. Full radius elbow
	c. Side inlet plenum
	i. Height: 4 inches minimum taller than top of grille to provide room for uniform airflow to grille
	ii. Width/length: 2 inches wider than duct or round diffuser collar, whichever is larger
	iii. Internal surfaces lined with minimum 1/2 inch thick duct liner as specified herein.
	iv. At contractor’s option, where plenum is required at round neck diffuser, square neck diffuser with length and width equal to diffuser diameter may be substituted

	d. Equal to Thermaflex FlexFlow Elbow

	3. Connections at grilles shall be insulated to the extent the duct is insulated including the final register box
	4. Seal connections at grilles per seal class of upstream ductwork

	E. Ductwork Sealing
	1. Comply with
	a. Title 24 Energy Standards
	b. UL 181, 181A and 181B

	2. Ductwork shall be sealed per SMACNA sealing classes as follows
	a. Return air ducts and low pressure supply air ducts exposed in conditioned space: Seal Class C
	b. Transfer boots:  None
	c. All else:  Seal class A

	3. The gores of gored elbows and end caps shall be sealed.
	4. Seal using one of the following:
	a. Duct Sealing Compound
	b. Gasketed TDC or Duct-Mate
	c. Two-Part Hard-Setting Joint Tape
	d. Rolled Elastomeric Duct Sealant if and only if
	i. Joint is not exposed to occupant view
	ii. Pressure class is less than 2 inches
	iii. Surface is clean, dry, and grease/oil-free
	iv. Extensive pressure is applied, working the tape into the duct surface using an application tool recommended by the Rolled Elastomeric Duct Sealant manufacturer.


	5. Flexible ducts shall be connected using Panduit strap on the inner liner, sealed with tape, then the outer liner shall be sealed with tape.

	F. Ducts exposed to weather
	1. Make ducts subject to rain watertight.
	2. Construct as follows to assure water run-off
	a. Arrange standing seams to not act as dams
	b. Longitudinal seams at bottom of duct
	c. Construct all ducts subject to rain watertight and to insure water runoff by one or more of following techniques
	i. Slope entire top of duct down toward side
	ii. Vertical struts within duct to bow top panels of duct into convex shape
	iii. Provide vee-shaped “hat” over top of duct


	3. Seal as follows:
	a. TDC or Duct-Mate joints: Utilize interior joint gasket material plus a bead of butyl rubber sealant at the joint and continuous metal clip or cleat over the top of all four joints (top bottom and sides).
	b. Apply two part hard-setting joint tape to
	i. Horizontal joints
	ii. Transverse joints
	iii. TDC or Duct-Mate joints
	iv. Duct penetrations
	v. Screws through duct




	3.6 Seismic Control
	A. Install seismic restraints for pipes, ducts and equipment per CBC and SMACNA or Mason Industries Guidelines for pipe and duct bracing.
	B. Design and provide restraints to prevent permanent displacement in any direction caused by lateral motion, overturning, or uplift
	1. Calculations required for supports and bracing for situations not covered by referenced guidelines.
	2. Include horizontal and vertical reaction loads at connections to building structures for all seismic restraints, including those covered by referenced guidelines. Coordinate reaction loads and attachment details with structural engineer for building.
	3. Calculations made and signed by registered structural engineer knowledgeable in seismic design
	a. Hired under this Section of work
	b. Cost of calculations borne under this Section


	C. Provide resilient restraining devices as required to prevent equipment motion in excess of 1/4 inch
	D. Coordinate seismic bracing requirements with other sections to result in
	1. Vertical pipe and duct restraints to coincide with and take place of required hangers
	2. Longitudinal pipe bracing to coincide with required pipe anchors

	E. Bracing shall not short circuit vibration isolation systems or transmit objectionable vibration or noise

	3.7 Vibration Isolation
	A. Vibration isolation requirements shall be as required to meet sound and vibration design constraints.  See Section E.
	B. Installation
	1. Install isolators and seismic restraints in accordance with manufacturer's written instructions
	2. Vibration isolators must not cause any change of position of equipment or piping resulting in piping stresses or misalignment
	3. Make no rigid connections between equipment and building structure that degrade noise and vibration isolation system herein specified
	a. Electrical conduit connections to isolated equipment shall be flexible liquid tight conduit of sufficient length to incorporate a right angle bend, an offset of not less than 8 inches or a loop to allow free motion of isolated equipment.
	b. Coordinate work with other trades to avoid rigid contact with the building. Inform other trades following work, such as plastering or electrical, to avoid any contact which would reduce the vibration isolation.

	4. Verify that all installed isolators and mounting systems permit equipment motion in all directions


	3.8 Cleaning
	A. Thoroughly clean all equipment, ducts, etc. free of dust, scale, filings, plaster, grease, oil, paint and other construction debris.
	B. Water systems
	1. Closed Circuit Piping Systems
	a. Open all valves (including control valves) in all legs so circulation goes through all sections.
	i. For 3-way valves, either set to 50% open position or begin procedure with valves full open to coil and change to full open to bypass halfway through cleaning period.

	b. Install temporary filter bags or fine-mesh start-up strainer screen in all line strainers during cleaning.
	c. Fill with clean water.
	d. Start pumps and operate at design flow rate or greater.
	e. Simultaneously drain at low points and fill the loop until effluent is clear.
	f. Shut off makeup water.
	g. Circulate for a minimum of two 48-hour periods.  For each period:
	i. Add 4 lb. trisodium phosphate for each 1000 lb. of water in the system via pot feeder.
	ii. At end of period
	1. Remove and clean strainers.
	2. Drain at low points.


	h. After last circulation period
	i. Shut off pumps.
	ii. Completely drain out entire system of cleaning solution.
	iii. Remove filters at strainers, or replace start-up screen with final strainer screen.
	iv. Fill system with clean water.
	v. Start pumps, and simultaneously drain at low points for 8 hours.
	vi. Test
	1. Alkalinity not more than 200 parts per million in excess of alkalinity of rinsing water
	2. Effluent visually clear; no visible particles or color

	vii. Repeat flushing of water until tests are met.

	i. Upon completion of cleaning, chemically treat water before placing system into service. Do NOT leave system filled with untreated water for more than 4 hours.
	i. Open both the supply and return isolation valves to place the building into service.
	ii. Start building pumps at 60 Hz and circulate water for a duration coordinated with the campus’ water treatment provider to ensure that treated water from the central plant is distributed throughout the building. Thereafter, release the control valv...
	iii. Coordinate start of service with campus engineering so that central plant chemical dosing can be adjusted, if needed, to account for the fluid volume added by the building.
	iv. Do NOT leave the system filled with untreated water for more than 4 hours.


	2. All open circuit systems shall be flushed until water runs clean.
	3. Cooling Tower Passivation
	a. Passivate all continuously wetted galvanized surfaces.
	b. Water treatment supplier shall be responsible for providing passivation procedures and supervising passivation.


	C. Ducts
	1. Vacuum any visible debris from inside ducts, duct plenums and grille boxes.
	2. Use connected fan(s) to blow air through all duct systems until they are free of all foreign materials.


	3.9 Equipment And Piping Identification
	A. Equipment
	1. All mechanical equipment shall be identified by nameplates securely fastened in a clearly visible location to the equipment housing or frame. Nameplates shall include the equipment tag from design drawings and A brief description of service (e.g. A...
	2. Nameplates shall be 2-1/2" x 3/4" minimum, either 1/6" thick Bakelite with engraved white core letters and beveled edge, or aluminum with black enameled background and etched or engraved natural aluminum lettering.
	3. Manufacturer's nameplate shall be clean and legible and installed in a clearly visible location.

	B. Piping
	1. Identify piping with symbol identification (e.g. CWS) and direction of flow arrows, complying with ANSI A 13.1 color standards.
	2. Identify piping at approximately 25' centers where unconcealed Concealed piping above inaccessible ceilings shall be identified at each access panel. Concealed piping above accessible ceilings shall be identified within 10 feet of each wall penetra...
	3. Where capped piping is provided for future connections, provide legible and durable metal tags indicating symbol identification.
	4. Printed labels with colored background and attaching strap: Seton, W. Brady, or equal.

	C. Valves: Tags not required.
	D. Warning Signs
	1. Provide warning signs at all equipment driven by electric motors which are controlled by fully automatic starters, General Industry Safety Orders.
	2. Provide refrigeration system labeling per code.


	3.10 Painting
	A. Painting under this Section
	1. Black steel or PVC water piping exposed to outdoors
	a. One coat primer
	b. Two coat alkyd oil paint, color as indicated

	2. Interior of ductwork at air outlets as far back as visible from occupied spaces
	a. Flat black

	3. Marred surfaces of factory painted equipment
	a. Spot coat to match adjacent coat


	B. Execution
	1. Protect flooring and equipment with drip cloths
	2. Paint and materials stored in location where directed
	3. Oily rags and waste removed from building every night
	4. Wire brush and clean off all oil, dirt and grease areas to be painted before paint if applied
	5. Workmanship
	a. No painting or finishing shall be done with:
	i. Dust laden air
	ii. Unsuitable weather conditions
	iii. Space temperature below 60 degrees F

	b. Pipes painted containing no heat and remain cold until paint is dried
	c. Paint spread with uniform and proper film thickness showing no runs, sags, crawls or other defects
	d. Finished surfaces shall be uniform in sheen, color, and texture
	e. All coats thoroughly dry before succeeding coats are applied, minimum 24 hours between coats
	f. Priming undercoat of slightly different color for inspection purposes

	6. Piping continuously painted in all exposed areas

	C. Paint
	1. High gloss medium or long alkyd paint
	2. Best grade for its purpose
	3. Deliver in original sealed containers
	4. Apply in accordance with manufacturers instructions

	D. Colors
	1. Color coding as follows on Sherwin Williams, "Kem Lustral" or "Metalalistic II" name and figure numbers
	a. Condenser water piping --- PALE GREEN, F65G42

	2. Interior of ductwork as far back as visible from outside: flat black
	3. Uncoated hangers, supports, rods and insets: dip in zinc chromate primer

	E. Factory finish
	1. Steel air outlets in ceilings: baked white enamel
	2. Bare aluminum air outlets: anodized
	3. Exposed fan coil units: baked enamel
	4. Unit ventilators and unit heaters: baked enamel

	F. Marred surfaces of prime coated equipment and piping: spot prime coat to match adjacent coat

	3.11 Leakage Testing
	A. Testing of hydronic systems: Pressure test piping at 1-1/2 times operating pressure, hold for one hour. No loss in pressure will be permitted. All leaks shall be repaired by tightening, rewelding or replacing pipe and fittings. Caulking of joints w...
	B. Duct leakage testing
	a. Life safety ducts (including return air shaft):  Per CBC 909.
	b. Supply air risers from AHU through FSDs.
	c. Other ducts: As required to meet CMC minimum test requirement.  Start with highest static pressure class ducts until minimum is met.
	2. Tests shall be in accordance with the SMACNA Duct Leakage Testing Manual.
	3. If duct systems do not meet the leakage classes listed in this manual at applicable duct rating pressure, leaks shall be sealed and tests rerun, both at the HVAC contractor's expense.


	3.12 Variable Speed Drives
	A. Certified factory start-up shall be provided. A certified start-up form shall be filled out for each VSD with a copy to the Owner’s Representative and a copy kept on file by the manufacturer.  Start-up technician shall configure the VSD as follows:
	1. Set variable speed ramp-up rates on variable air volume systems slow enough to prevent high pressure trips and/or damage to duct systems. Coordinate with Division 25 Building Automation Systems contractor.
	2. Set minimum speed for all applications in accordance with procedure indicated in Division 25 Building Automation Systems.
	3. Enable current limit control and set maximum current limit setpoint to the motor to the motor’s full load amps.
	4. Enable flying start feature.
	5. Set voltage to speed ratio (V/f) to “squared”
	6. Enable Flux Optimization capability.
	7. Set switching frequency:
	a. Set to 4 kHz then check for motor noise in nearby occupiable spaces.
	b. If motor noise is audible in occupied space, enable noise smoothing feature.
	c. If noise is still a problem, raise switching frequency to 8 kHz.  Do not raise switching frequency above 8 kHz.

	8. Configure status point to only indicate status when the drive detects a current above that which occurs when a belt is broken (fan), the rotor is locked, or a discharge damper or valve is fully closed.
	9. Set VSD to automatically restart with shortest time period allowed by VSD
	a. After power is restored after a power interruption
	b. After alarms are cleared

	10. For fans such as relief fans and cooling tower fans:  Run fan through entire speed range and program out speeds that cause fan vibration.
	11. For VSDs powered by emergency generators, disable Under-volt Control (to cause the Pre-Charge Contactor to open as quickly as possible and prior to transfer of power, avoiding current surge and possible VFD damage).
	12. For supply air fans for which supply air FSDs are interlocked to shut when the fan is off:
	a. Configure one DO contact to close when the VFD has been commanded to start.  (This is used to convey to the fire alarm system that the FSDs must be opened.  All wiring by Division 26.)
	b. Configure the VFD so the drive does not actually start until 15 seconds after the above DO contact has been closed.  (This provides sufficient time for the fire alarm system to open the FSDs to avoid a nuisance trip.)


	B. For VSDs used for life safety fans:
	1. Configure programmable input(s) to speed determined under Section 230593 Testing, Adjusting, and Balancing.  This input shall be connected to the Fire Alarm System by Division 26.
	2. During smoke control system testing, disable safety ignore and run-to-destruct features.  Once testing is fully complete and just prior to witness testing with AHJ, enable both features.
	3. Configure one DO contact to open when power is not available.  This contact shall be connected to the Fire Alarm System by Division 26.

	C. After VSD is fully configured and programmed, all settings shall be documented and included with commissioning documentation in electronic format per Section 230501 Basic Mechanical Materials and Methods.  The intent is to allow replacement drive e...
	D. See Section 250000 Building Automation Systems for points to be mapped from the drive controller to the BAS; coordinate information addresses and other information required with the Division 25 Building Automation Systems contractor.

	3.13 OPERATION OF SYSTEMS AND Post-construction purge
	A. This section is provided to
	1. Minimize the possibility that ducts and air plenums will be contaminated with construction debris.
	2. Ensure that off-gassing volatile organic compounds (VOCs) are not transferred from one area to another.
	3. Purge VOCs that have off-gassed from construction materials and furnishings prior to occupancy.

	B. Construction Period
	1. Fan systems shall not be operated during construction (e.g. to assist in drying walls, space conditioning, etc.) unless approved in writing by Owner’s representative.

	C. Test and Balance Period
	1. Operation of fan systems for test and balance shall only occur after the area served by air systems and all air plenums have been thoroughly cleaned of dust and debris.  No construction work that generates dirt and particles shall be occurring whil...
	2. Procedure
	a. Install temporary construction filters (prefilters) on all supply air systems.  Do not install high efficiency final filters at this time.
	b. Adjust systems with economizer capability to supply 100% outdoor air, no recirculated air.
	c. Perform test and balance work at zone level per Testing, Adjusting and Balancing herein.
	d. Immediately prior to the start of the post-construction purge period (see below), remove and discard construction filters and install high efficiency final filters.
	e. Conduct test and balance work at supply air system.  System may be temporarily converted from 100% outdoor air to minimum outdoor air as required for tests only; return to 100% outdoor air configuration after tests.


	D. Post-Construction Purge Period
	1. Schedule
	a. Start after
	i. All construction work that produces dust or VOCs is complete, except for minor touch-up painting work and installation of furnishings
	ii. All test and balance work is complete on all air systems with 100% outdoor air capability
	iii. Temperature control systems are operational
	iv. Heating systems are fully operational

	b. End after a time period determined from the following equation, calculated for each fan system individually, where T is time in days, A is the floor area served by the system in ft2 and CFM is the outdoor air capacity of the system in cfm:
	c. The space may only be occupied
	i. After the purge time period calculated above is complete; or
	ii. After time T’ calculated from the equation below provided the space is ventilated at minimum rate of 0.30 cfm/ft2 of outside air or the design minimum outside air rate, whichever is greater, a minimum of three hours prior to occupancy and during o...


	2. Procedure
	a. Adjust systems with economizer capability to supply 100% outdoor air, no recirculated air.
	b. Ensure that high efficiency final filters are in place.
	c. Run fan systems supplying 100% outdoor air during entire purge period.
	d. Enable boilers and zone controls and set heating setpoints to 70oF.
	e. Cooling systems may be enabled or disabled.

	3. Because final filters will not be challenged with contaminants in the return air, they do not have to be replaced after the flush-out period.


	3.14 Testing, Adjusting, and Balancing
	A. Test and adjust all items of heating, ventilating and air conditioning system to provide design conditions
	1. Testing, adjusting, and balancing shall be performed in complete accordance with AABC or NEBB National Standards for Field Measurements and Instrumentation as applicable to air distribution and hydronic systems.
	2. In general, systems shall be balanced so that one or more balancing valves/dampers remains wide open; if further flow reduction is required, fan or pump speed shall be reduced or impellers trimmed (in the case of pumps).

	B. Air Systems
	1. Air Outlets
	a. Adjust diffusers’ throw pattern prior to balance as indicated below unless otherwise indicated on Drawings.  Review manufacturer’s instructions for proper diffuser blade or weir gate positions to provide this throw pattern as it is not always intui...
	i. Ceiling diffusers: As indicated on the Drawings.
	1. Star pattern diffuser deflectors shall be adjusted for corner blow pattern unless otherwise indicated on Drawings.

	ii. Slot diffusers supplying cooling-only, or heating and cooling with ceilings 15 feet and lower: Adjust to throw away from adjacent walls along the ceiling toward the center of the room served.
	iii. Slot diffusers supplying heating-only, or heating and cooling with ceiling above 15 feet: Adjust to throw downward and slightly toward adjacent wall.
	iv. Double-deflection grilles:  Adjust rear blades horizontal 22 degree upward and splay front blades in 45 degree pattern at each end gradually rotating to be almost straight at blades in center of grille.

	b. Test and adjust each diffuser, grille and register to within plus or minus 10 percent of design requirements
	i. Start with all dampers wide open.
	ii. Adjust dampers, starting with nearest to terminal unit or fan. Make adjustments using duct mounted volume dampers rather than dampers at diffuser face (if any) unless absolutely required.
	iii. At least one damper shall remain wide open at end of balance.

	c. Each grille, diffuser and register shall be identified as to locations and area. Size, type and manufacturer of diffusers, grilles, and registers shall be identified and listed. Readings and tests of diffusers, grilles, and registers shall include ...

	2. Minimum outdoor air
	a. Total air quantities for all fan-coil units shall be by duct traverse where possible as well as totaling the readings of individual air outlets.
	b. Minimum outside air quantities shall be established by pitot tube traverse of outside air duct or louver, or by deduction from pitot traverse of return air and supply air ducts. Balance by measurement of return air, outside air, and mixed air tempe...
	c. Coordinate minimum setpoints with BAS contractor where applicable.

	3. Fans
	a. Total air quantities shall be obtained by adjustment of fan speeds. The HVAC contractor shall include the costs of dampers, pulley and belt changes in his contract.
	b. Direct drive fans without speed switch or ECM need not be balanced; measure and report actual airflow.


	C. Hydronic Systems
	1. General
	a. Variable flow systems: Water-side flow balance of two-way valve (variable flow) systems is not required except to ensure that water flow occurs properly at each terminal and to take entering and leaving conditions. For the occasional 3-way valve (p...
	b. Equipment (HX, chillers, etc.): For variable flow systems, no balance is required except for equipment in parallel, balance so that flows are proportionally balanced through each piece of equipment.

	2. Under no circumstances shall valves at pumps be used for balance. All balance shall be done using valves at coils, chillers, and other devices served by the pumps.
	3. Test and adjust entering and leaving flows at primary equipment, heat exchangers and coils. Test documentation shall include design, initial test and final adjusted GPM. Balancing valves shall be permanently marked after balance is complete so that...
	4. Hydronic balance shall be performed after air quantities have been set so that the heat gain (or loss) in the air can be compared with heat loss (or gain) in the water.
	5. Pump impeller trimming shall be verified by comparing "shut-off" heads with pump curves. Record final operating inlet and outlet pressures.

	D. Provide upon completion of running tests, two (2) complete sets of data listed below for all items of equipment for incorporation in Owner's Operation and Maintenance Manual for the job
	1. Name and address of testing agency and name of individual responsible for the work
	2. Make, model and latest calibration date of testing equipment
	3. Sketch or written description sufficient to identify individual devices tested
	4. Final air quantities at each air outlet and inlet and maximum and minimum air flows for each VAV box
	5. BAS setpoints
	a. Minimum outdoor air
	b. VAV system duct pressure
	c. Variable flow hydronic system differential pressure

	6. Final air quantities and static pressures at each piece of air handling equipment
	7. Entering and leaving water pressures, flow rates, and test temperatures at each piece of hydronic equipment
	8. Manufacturer, size, model, serial number, motor hp, rpm, voltage, full load amps, vee belt sheave sizes, grooves, belts, sizes, length, starter heater size, rating and fuse size of each fan and pump.
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	F. National Fire Protection Association NFPA 14
	G. National Fire Protection Association NFPA 20
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	1.2 Building Systems Description
	A. Two 8” fire services will enter the building at Floor B1 and each provided with a dedicated backflow prevention device. Piping downstream of these devices is piped to the Fire Pump Room at Floor B4.
	B. Class I primed manual wet standpipe system will be provided with horizontal piping connected to each stairwell standpipe. Standpipes with hose valves will be located at all intermediate levels at each stairwell and exit passageways of the building. City of San Jose does not allow standpipe systems to be the source for the fire sprinkler systems.
	C. Fire risers and the fire sprinkler zone control valve assemblies will be located at the main landing of a stairwell. Fire sprinkler zone(s) will originate at the zone control valves.
	D. The fire sprinkler systems shall be supplied two 750 gpm, 200 HP electric fire pumps.  Fire pumps installation shall include an auxiliary water storage tank; size of tank will need to be finalized by the Code Consultant after formal discussions with the Fire Department. Fire pump room shall be fire rated and directly accessible from the exterior of the building. A fire rated corridor may be acceptable for access depending on the location and configuration.
	E. Fire pump(s) installation will include a soft start fire pump control panel; transfer switch; fire pump test header, venturi fire pump test meter assembly, fire pump bypass, single jockey pump and a jockey pump control panel.
	F. Separate fire department connection(s) for the standpipe systems and the fire sprinkler systems are required by the City of San Jose.
	G. The entire project will be provided with hydraulically calculated automatic wet sprinkler systems based on light and ordinary hazard occupancies per NFPA-13 and the City of San Jose. Each zone shall be provided with a fire sprinkler control valve, swing check valve, supervisory switch, water flow switch, inspector’s test and drain valve. Each supervisory switch and water flow switch shall be monitored by the building fire alarm system.
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