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suitability of the information set forth herein. As the author of this presentation, the New Building 

Institute is solely responsible for this presentation and its contents.

© 2018 New Buildings Institute. Trademarks are property of their respective owners. All rights reserved.
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Learning Objectives
1. Participants understand the fundamental principles and planning 

processes of getting to ZNE in the built environment.

2. Participants are given the opportunity to build on the real-world 
experiences of school districts in their efforts to engage stakeholders in 
their community.

3. Participants can describe best practices and key components of ZNE 
building success based upon real-world experiences of school districts 
that are pursuing and achieving zero net energy schools.

4. Participants have access to ZNE school experts and the opportunity to 
collaborate with other district staff as they brainstorm how to implement 
and support ZNE policies and programs.
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Agenda
9:00 a.m. – 9:15 a.m. Welcome: Workshop Goals & Expectations

9:15 a.m. – 9:30 a.m. Introduction: Zero Net Energy & Prop 39
NBI and Pacific Gas & Electric

9:30 a.m. – 10:20 a.m. The Winning Pitch: K-12 School Strategy
Nate Kinsey, Energy Manager, San Francisco Unified School District & 
Alan Glass, Energy Supervisor, Pittsburg Unified School District

10:20 a.m. – 10:35 a.m. Break

10:35 a.m. – 11:00 a.m. The Winning Pitch: Community College Strategy
Joe Fullerton, Facilities, Planning and Operations, San Mateo Community College District

11:00 a.m. – 11:50 a.m. Activity: Developing Your Pitch to ZNE

11:50 a.m. – 12:00 p.m. Closing Discussion & Resources
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School District Presenters

Joe Fullerton
San Mateo Community College District

Facilities Planning and Operations

Alan Glass
Pittsburg Unified School District

Special Projects Accountant/
Energy Supervisor

Nate Kinsey
San Francisco Unified School District

Energy Manager



NBI is a national nonprofit working 
to improve buildings for people and 
the environment.

Program Areas:

1. Best practices in new and 
existing buildings 

2. Continuous code and policy 
innovation

3. Zero energy leadership and 
market development 

Redefining energy efficiency in the built environment  
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What is a Zero Net Energy Building?

ZNE Source Definition: 

A building that produces at 
least as much energy as it 
uses in a year when grid-
supplied energy (including 
primary energy for generation, 
transmission and delivery to 
the site) is taken into account

Sbrega Health & Science Building |  Fall River, MA
Photo Courtesy of Edward Caruso
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Code Cycles to Net Zero in California

Source: SCE & AEC, 2009
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Code Cycles to Net Zero in California

Source: SCE & AEC, 2009Source: CEC 2016
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Why Zero Net Energy Schools?

• The next evolution in sustainable, high 
performance buildings

• Cost avoidance from utility bills to 
classroom 

• Create comfortable and productive 
environment for teachers and students 

• Provide hands-on, tangible learning 
opportunities for 21st century skills

• Make schools and communities stronger, 
resilient and energy independent 

Edith Green-Wendell Wyatt Federal Building, OR
Photo Courtesy: Balfour Beatty Construction

Hood River School District Science Building | Hood River, OR
Photo Courtesy of Opsis Architecture
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2018 List of ZNE Buildings

700% growth since 
2012 with nearly 500 

projects
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Schools are Leading in ZNE
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ZNE and Ultra-Low Energy in Education
To
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K-12 Schools

Libraries 

Higher Education 

Science Centers

Community Colleges
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Path to Zero Net Energy Schools:

While ZNE is a realistic end game, the 
path to sustainable, zero net energy 
schools is a process that will take time to 
accomplish. 

School districts can start now with 
benchmarking, energy targets, policies, 
plans and practices on the path to zero.

Redding School for the Arts | Redding, CA
Photo Courtesy: TRILOGY Architecture
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Prop 39 ZNE Pilot Program

Overview

June 26, 2018

Anna LaRue
presenting on behalf of Peter Turnbull



16Prop 39 Public Schools ZNE Pilot, IOUs

Core Idea:  Create an “adjunct” pilot to Prop 39 focused on ZNE

• Demonstrate the technical feasibility of ZNE retrofits in public 
K-14 schools statewide

Implement 12-14 total ZNE retrofit projects statewide
Use expert technical consultants to develop projects
Choose geographically, demographically diverse schools to work with

• Provide training, recognition and communication:  Disseminate 
lessons learned regarding the technical design process and the 
implementation process broadly throughout the state

Technical and Institutional Training
Recognition Events
Publications
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Method to Demonstrate Technical Feasibility of ZNE Retrofits

1.  Set a consumption target

• Conduct “no stone left unturned” energy analysis of the building; develop fully 
calibrated energy model of the building

• Set an energy consumption target based on the model  a kBtu/square foot/year 
consumption target to get to zero (pre-renewables)

2.  Design to the energy consumption target (no “de”-value engineering)

• Establish measure package lists (usually with multiple options)

• Provide incremental cost buy-down to implement the measures (Utilities 
supplement state Prop 39 funds)

3.  Build out and implement the measures at the school

4.  Provide end use monitoring, post-construction, for validation, diagnosis 
and correction



18Status Update of IOU Pilot

• Training:  We have teamed up with the New Buildings Institute to deliver 
many training sessions statewide, both technical and institutional, with 
more to come

• School Projects:  About 12 ZNE retrofit projects are underway 
throughout the state; these will complete mainly in 2018, some in 2019

• Energy Performance Targets:  We find that a site energy target of about 
20 kBtu/square foot/year is commonly feasible for many schools; savings 
in the range of 30-40% is a typical savings range

• Common Measures:  We find many similarities in the measures 
identified for implementation across many schools

• Bulk Procurement Opportunity:  There appear to be opportunities for 
statewide or regional “bulk procurement” of common measures (tubular 
skylights, heat pumps)



19Commonly Identified Features and Measures
Successful districts have a strong project champion—sometimes inside the 
district, sometimes a consultant to the district

Daylighting features are commonly present but “defeated” in many older schools; 
usually uncontrolled glare is the reason for the “defeat”

All schools within the program have refreshed daylighting measures in the ZNE 
retrofit plan
• Replacement or refurbishment of skylights and clerestories and accompanying 

light shelfs and shades
• Addition of “tubular” skylights
• Addition of daylighting controls (to turn off lights when daylight is adequate)

Replacement of noisy, inefficient “Bard” heat pumps is commonly recommended

Envelope sealing and caulking is commonly recommended

Whole building control systems are commonly recommended



Process to Achieve Zero Net 
Energy
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Steps to Success in Sustainable Design
• Get Stakeholder Support

• Make a Commitment

• Use an Integrated Design 
Process

• Set Energy Targets

• Design and Construct To 
The Target

• Optimize Operations

• Measure and Verify

Discovery Elementary School | Arlington, VA 
Photo Courtesy of VMDO Architects

Kathleen Grimm School, PS 62 | New York, NY 
Photo Courtesy: James Ewing
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Gain Support for the Path to Zero
• Stakeholder mapping: 

• Who are the stakeholders?
• What are their drivers?
• What are the key messages?

• Share case studies & fact sheets 

• Tour nearby schools or share video case 
studies with decision makers 

• Patriot Hall -
https://energytrust.org/pathtonetzero/

• Discovery Elementary School -
https://www.zeroenergy.org/video-case-study/

Discovery Elementary School | Arlington, VA 
Photo Courtesy of VMDO Architects
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Benefits of High Performance Schools
• Occupants in ventilated spaces with low CO2 and low volatile organic compounds (VOCs) had 

improved scores in crisis response, information usage, and strategy ranging from 100 to 300%.1

• Students in daylit environments showed a 20-26% improvement on test scores compared to 
traditionally lit environments2.

• Students with operable windows progressed 7-8% faster than those without operable windows2.

• Students with the most daylighting performed 7-18% better in math and reading than those 
without2.

• Students exposed to daylight attended school 3.2 to 3.810 more days per year3

1. Bakó-Biró, Zs., Kochhar, N., Clements-Croome, D.J., Awbi, H.B. & Williams, M. (2007, January). Ventilation Rates in Schools and Learning Performance. https://www.researchgate.net/publication
2. Heshong Mahone Group. (1999, August 20). Daylighting in Schools: An Investigation into the Relationship Between Daylighting and Human Performance. http://h-m-g.com/downloads/Daylighting/schoolc.pdf 
3. Healthy Schools Network, Inc. (2012) Daylighting. http://www.healthyschools.org/downloads/Daylighting.pdf 

Discovery Elementary School | Arlington, VA 
Photo Courtesy of VMDO Architects
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Six Key Messages for 
Communicating Zero Net Energy

1. ZERO NET ENERGY: Zero net energy (ZNE) 
schools are low energy buildings coupled with 
renewables that provide a ready generation 
resource.

2. LOWER OPERATING COSTS: Schools built to ZNE 
performance avoid utility costs that can be spent on 
educating students or further improving facilities. 

3. INCREASED STUDENT PERFORMANCE: 
Occupants of ZNE schools benefit from heightened 
student performance, increased attendance, better 
occupant health and improved teacher satisfaction 
and retention. 

Redding School for the Arts | Redding, CA
Photo Courtesy: TRILOGY Architecture



©2018, New Buildings Institute

Six Key Messages for 
Communicating Zero Net Energy

4. EDUCATIONAL BENEFITS: ZNE schools are living 
laboratories, stimulating learning and innovation. 

5. RESILIENCY: ZNE schools are also more resilient 
in severe weather events. They can create safe 
havens for the community during emergencies since 
the building energy generation systems can be 
islanded and remain functional continuing to provide 
light and space conditioning during an outage

6. GETTING TO ZERO: While ZNE is the end game 
for building sustainably, it is a process and can take 
time to accomplish. School districts can start now on 
this path to zero.

Discovery Elementary | Arlington. VA
Photo Courtesy: VMDO Architects
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Make a Commitment
• Start early!

• Benchmark

• Establish goals

• Attend webinars and 
trainings 

• Visit an ultra-low or 
zero net energy 
building

• Identify sources to 
support efforts Sbrega Health & Science Building |  Fall River, MA

Photo Courtesy of Edward Caruso
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Financing and Incentives

Photo Courtesy of Darrin Hunter, Dish Design LLC

Zero net energy projects 
do not need to cost 
more, but they can…

Funding Opportunities:

• Solar Tax Credit 

• Energy Efficiency Incentive 
Programs

• Bond funding

• Power Purchase 
Agreements

Cincinnati Police Station | Darrin Hunter, Dish Design LLCTurkey Foot Middle School | Edgewood, KY
Photo Courtesy of JH Photography, Inc.

Turkey Foot Middle School | Edgewood, KY
Photo Courtesy of JH Photography, Inc.
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Establish the EUI Target

• Set absolute energy targets 
instead of simply “% better 
than code” 

• Couple with other 
sustainability goals and 
policies (CHPS, LEED, etc.)

• Consider existing facility 
benchmarking results 

• Determine solar capacity on 
roof and/or campus
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Energy Use Intensity (EUI) 

Range of Performance in Schools 
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Zero Net Energy Targets

NREL Technical Feasibility Study for Zero Energy K-12 Schools: http://www.nrel.gov/docs/fy17osti/67233.pdf
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Integrating Zero Net Energy Into the 
Process

• Integrate energy targets and solar considerations into RFP, 
OPR and contract language

• Host integrated design charrette early in design

• Use energy modeling to inform decisions  

• Consider controls that allow for centralized management

• Include “net zero” building commissioning

• Keep team involved after substantial completion
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Example OPR’s
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Integrated Design Charrette Toolkit 
for Schools
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Design to the Target

Building automation and controls integration

Making It All Work Together: Key Points

• Use the Owners Project Requirements (OPR’s) to 
guide the ZNE process

• Plan for measurement and verification

• Beware of value engineering!

• Controls considered from design through operation

• Keep the operators and occupants in mind
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• Building Orientation, Window to Wall Ratio, and Glazing Location/Optimization

• Highly Efficient Thermal Envelope

• Ventilation Options: Natural, Dedicated Outdoor Air Systems (DOAS), Demand 
Control Ventilation (DCV)

• Conditioning: Ground Source, Radiant, Chilled Beams

• Controls Integration

• Daylighting Access and Controls

• Solar and Glare Control - shading

• Energy Recovery Systems

• Plug Load Reductions

• Energy Management Systems

• Building Dashboards

Common Technologies for ZNE

Redding School for the Arts | Redding, CA
Photo Courtesy: TRILOGY Architecture



©2018, New Buildings Institute

Contract to Achieve the Target

Integrating operations team into the design process

Design 
Team

Construction 
Team

Operations & Maintenance 
Team
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Operate to the Target
• Operator training & guides (on-going)

• Monitor & benchmark energy use

• Engage occupants
• Use your building as an educational tool for 

21st Century Skills & STEAM
• Create awareness of environmental 

stewardship & the energy supply chain 

• Plug load management

• Seek continuous improvement & 
performance data review

• Use operator, occupant & public 
feedback
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Measure and Verify Performance 

VMDO Architects 



Case Studies
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Garden Grove School District Retrofit
Location: Garden Grove, CA

Construction Type: Retrofit

Schools: Ralston Intermediate & Santiago High 
School

Building Size: Ralston: 6,200 SF
Santiago HS: 8,069 SF

Building Completed: 2018

Energy Target: Zero Net Energy

Predicted EUI: 24.7 kBtu/sf/yr

GGUSD is a large, low income school district in 
California. It ranks among the lowest 20% of districts  
in terms of household income and top 20% test 
scores. Their culture of frugality means they have 
consistently invested in students over facilities. 

Photos Courtesy of Steve Whittaker
Photo Courtesy of Jim Karageorge

Photo Courtesy of Garden Grove School District.Photo Courtesy of Garden Grove School District.
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Technologies:

• LED Lighting Upgrade

• Lighting & HVAC Controls

• Tubular skylights and daylighting

• High Efficiency HVAC

• Energy Star Appliances

• Energy Dashboard

• 38 kW Photovoltaic Array (proposed)

Retrofits will focus on classrooms and 
kitchens. The Santiago project will serve as 
a hub for the school’s environmental student 
groups where students use energy data as a 
hands-on STEM learning opportunity.

Garden Grove School District Retrofit

Lighting Replacements Before and After. Photo Courtesy of Garden Grove School District.Lighting Replacements Before and After. Photo Courtesy of Garden Grove School District.
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San Francisco City College Multi-Use 
Building

Location: San Francisco, CA

Construction Type: New Construction, Ultra-Low

School Type: Community College

Building Size: 102,000 ft2

Building Completed: 2010

Energy Target: 40% better than Title 24 energy code

EUI: 28 (Building total EUI) – 0 (RPI) = 28 (Net EUI)

Photos Courtesy of Steve Whittaker

Photo Courtesy of Bruce Damonte
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The Multi-Use Building (MUB) is a 
pioneering project for large, low-
energy facilities. The building is 
one of the largest in the U.S. to 
rely nearly entirely on natural 
ventilation to meet fresh air and 
cooling requirements. 

The SFCC MUB houses 
classrooms, laboratories, a 
childcare center, café, meeting 
rooms, administrative offices, and 
other miscellaneous spaces. 

San Francisco City College Multi-Use 
Building

Photo Courtesy of Bruce Damonte



©2018, New Buildings Institute

Technologies:

• Daylighting

• Lighting Controls

• Natural Ventilation

• Radiant Heating System

• Temperature Controls

• Demonstration PV Array & the plan for 
more panels in the future

Lessons Learned:

• Natural ventilation (wind) poses 
challenges with occupants/operators.

• Staff turnover causes major gaps in 
operational efficiency.

Photo Courtesy of Bruce Damonte

San Francisco City College Multi-Use 
Building



SFUSD Carbon Neutrality
Pitching for Zero, Again...



SF Unified School DistrictFAST FACILITY FACTS

57K Students7th Largest

Dense/Urban

Supportive Voters

PoorDiverse

Old Buildings



SUSTAINABILITY BACKGROUND



UTILITY RATES… THEY BE RISING!



2011 Bond “Sustainability Lite”



ZERO NET ENERGY MANDATED



ZERO NET ENERGY



CARBON NEUTRAL SCHOOLS



GarfieldTHE DETAILS



GarfieldTHE RULES



GarfieldZNE MODELS

Source: Ecology Action



ZNE STAIRWAYZNE STAIRCASE 



ZNE STAIRWAYZNE ADVENTURE 



Claire Lilienthal (Madison)1st ZNE BUILDING

Source: Lionakis



GarfieldZNE RETROFITS

Source: Google Maps

CHARLES DREW 

Tule Elk Elementary

Harvey Milk Elementary



GarfieldEXECUTION IS EVERYTHING

CHARLES DREW 

Tule Elk Elementary

Harvey Milk Elementary

Source: Pinterest



CAN WE MOVE QUICK ENOUGH?



SPARKING CHANGE

- Identify the “Why”

- Educate yourself & 
stakeholders

- Listen and build 
Consensus

- Provide an Ambitious 
but Pragmatic Path 
Forward

Source: FCPA



BACKGROUND

THANK YOU



GarfieldPRIORITIES



BUILDING STRATEGY

NEW SCHOOLS 
→ ZNE Ready

MODERNIZATION 
→ ZNE Two-Step

SMALL PROJECTS
→ Guidelines

RENEWABLES
→ In Due Time



FUNDING OPTIONS

➔Bonds
➔Deferred Maintenance
➔Developer Fees
➔Prop 39
➔Utility Company
➔ECAA Loans
➔PPAs

Source: UC Berkeley



WILLIE BROWN MIDDLE SCHOOL



Therms Per Square Foot

NATURAL GAS



kWh Per Square Foot

ELECTRICITY



OPPORTUNITIES



SMALLER PROJECTS

➔LED Lighting
➔Windows
➔DHW Replacement
➔Heating Controls/EMS
➔Ventilation/VFD
➔Pipe Insulation/Capping
➔NO: New Gas Boilers

Source: Alta Planning



ZNE NEW CONSTRUCTION

Source: Harley Ellis Devereaux



SUSTAINBILITY LITE & BEATING 
CODE ARE NOT ENOUGH



7 x 7 x 7 CHALLENGE



ZNE EDUCATION

Source: WRNS Architects



KICK-OFF

Source: WRNS Architects



WORKING GROUP

Source: Tarus Expert



SITE VISITS

Source: ZNE Training Center



SITE VISITS



EUI GOAL

Source: DOE



ROLE MODELS

Source: BVSD



BUILD A CONSENSUS

Source: NY Times



FINDING THE MAINTENANCE LOVE



INDUSTRY NORM

Source: Lochinvar



NO POT LYING AROUND



PRAGMATIC PATH FORWARD



SF Unified School DistrictDIVING INTO THE DEEP END



SF Unified School DistrictBUT YOUR SAN FRANCISCO



SF Unified School DistrictPAINTING A PICTURE OF CHANGE



WE DID IT!



WHY ZNE? WHY NOW?



PITTSBURG UNIFIED 
SCHOOL DISTRICT

PARKSIDE ELEMENTARY SCHOOL:

A ZERO NET ENERGY                 
NEW CONSTRUCTION PROJECT

Presented by:   Alan E. Glass
Energy Supervisor
Pittsburg Unified School District



WHO ARE WE?  
PITTSBURG UNIFIED SCHOOL DISTRICT

 K-12 School District located in East Contra Costa County

 Thirteen school sites, all located in the City of Pittsburg, including:

 Eight (8) Elementary Schools

 Three (3) Junior High Schools

One (1) Comprehensive High School

One (1) Continuation High School

One (1) Adult Education Center

Current ADA is 11,300

 Position: Special Projects Accountant and Energy Supervisor



SUSTAINABILITY AND ZERO NET ENERGY

How did we get to this point?

 PV solar arrays at fifteen (15) of the District’s locations

 In calendar year 2017, we generated 4,888,589 kWh in energy from our solar 
arrays, producing close to 50% of the total electrical need of the District.

 For the last 5 ½ years, we have generated over 33GWh of electricity



SUSTAINABILITY AND ZERO NET ENERGY
 Recycling and composting at all school sites

 Foothill Elementary was awarded first place in a nation-wide recycling vs. 
waste contest

 Students and staff work together to sort landfill waste from recycling and 
compostable materials

 District –wide program for recycling of e-waste; donations to Oakland 
Technology West, which provides low-cost computers to low-income 
families instead of e-waste

 Active gardens at all school sites
 Willow Cove Elementary 4th graders were invited and went to the White 

House to work in the garden with Michelle Obama
 Produce from gardens served in cafeterias 
 Farm-to-school fresh produce served in salad bars district-wide



SUSTAINABILITY AND ZERO NET ENERGY
 Our transportation fleet has changed over the last year

 Two new all-electric buses

 Fourteen (14) new low-emission propane powered buses

 Six (6) Kia Soul EV for white fleet

 Twenty-four (24) electric vehicle chargers district wide.  Staff can use chargers for free, to 
promote the use of EVs by staff.

 Working with PG&E to install seven new EV charging units for our yellow fleet.

 Looking to purchase five (5) more all-electric buses



SUSTAINABILITY AND ZERO NET ENERGY
 Idle-free program for vehicles waiting at school sites

 Recycled water currently used for irrigation at two schools where it is available       to 
pipe in, with one more site scheduled to be done, our ZNE site.

 Waterless urinals at all school and District sites, each saving close to 40,000 
gallons of water per year

 Awarded the California Green Ribbon Schools award with Gold Distinction from             
the California Department of Education

 Awarded the Golden Bell Award by the California School Board Association (CSBA)

 Site Support Services Center is getting new beta solar panels over a one-acre bioswale 
and four (4) wind generated turbines, totaling 200kW of energy production





SUSTAINABILITY AND ZERO NET ENERGY
SO WHAT’S NEXT?

 Pittsburg Unified has had tremendous support from the community for 
school bonds
 Since 1996, the District has passed four (4) school bonds and a parcel 

tax for school facility improvements, new schools, and educational 
programs.  Bonds total over $300M since 2008

 The District has built/re-built two new elementary schools, two new 
junior high schools, and both our comprehensive and continuation 
high schools

We have also fully modernized two other elementary school sites
We are currently in the planning stages of building a new Parkside 

Elementary School. The current campus was built in 1958.



SUSTAINABILITY AND ZERO NET ENERGY
SO WHAT’S NEXT?

Who are the stakeholders and decision-makers for the District?

 Board of Trustees

 Superintendent

Cabinet – Deputy Superintendent (CBO), Assistant Superintendent of 
HR, Executive Director and Director of Educational Services

 School Principal 

 Staff at site

 Parents, community members, and students

With all the components of Sustainability and Energy Conservation that the 
District practices, what did that mean for the new Parkside Elementary 
School?



PARKSIDE ELEMENTARY AND ZERO NET ENERGY

It seemed like the next logical step for Pittsburg Unified was to build 
Parkside Elementary School as a Zero Net Energy School.  

 First, the Deputy Superintendent, who oversees the business side of the 
District, was approached with the concept. 

 The time is right for PUSD to make Parkside a ZNE school, to make it as 
efficient as we could for energy conservation and sustainability, given 
all of our “green efforts” leading to this time

 Use the site as a learning tool for students and staff.

Continue to be a leader in the community for energy conservation and 
sustainability

Cost-effective, with a good return on investment



PARKSIDE ELEMENTARY AND ZERO NET ENERGY
 We took to concept of a Zero Net Energy school to the Facilities Sub-Committee

 Consists of two of the five Board members

 Deputy Superintendent

 Members of the Facilities Department team

 We explained exactly what it would take to make Parkside Elementary School a ZNE 
school and what that would mean to the District and the community

 The Committee was all in favor and the two members of the Board from the Committee 
shared with the rest of the Board what we were doing

Gardens and Sustainability  
at PUSD schools!



PARKSIDE ELEMENTARY AND ZERO NET ENERGY
 As we were in the early development stages of the plans, the architect added a fee to 

their proposal to do the work needed to make Parkside a ZNE school

 Plans went to the Division of State Architects a couple of months ago.

 We are finalizing the energy calculations now to determine how much alternative 
energy we will need for the school

 Project funded from community-supported Bond issue and will be eligible for 
matching state funds.  

 Community, families for school, and District staff have been very supportive of this 
being another example of how PUSD is leading the way in energy conservation 
and sustainability.



PARKSIDE ELEMENTARY AND ZERO NET ENERGY



PARKSIDE ELEMENTARY AND ZERO NET ENERGY

Classrooms with large windows to 
provide daylighting in all rooms, view 
from northwest perspective

North exterior view of new Parkside 
Elementary, note windows for daylighting



PARKSIDE ELEMENTARY AND ZERO NET ENERGY

Learning spaces in the wider hallways, with 
natural lighting a priority.

Teachers can utilize hallways for learning 
spaces for small or larger groups 



PARKSIDE ELEMENTARY AND ZERO NET ENERGY

Contact info: Alan E. Glass
Energy Supervisor/Special Projects Accountant
Pittsburg Unified School District
aglass@pittsburg.k12.ca.us 
925-473-2368



Planning for Zero

June 26, 2018
Oakland, California

In Partnership with New Buildings Institute
Presented by Joe Fullerton



Facilities Planning Maintenance and Operations

SMCCD 
Sustainability 

Initiative 



Facilities Planning Maintenance and Operations



Facilities Planning Maintenance and Operations

SMCCCD’s ZNE Strategy



Facilities Planning Maintenance and Operations

ZNE Strategy



Facilities Planning Maintenance and Operations

Identified Measures

CO2 Sensors - Gyms

CO2 Sensors - All other

VFDs - Gyms

Window Film

LEDs

Plug Loads

Light Sensors

Winter Closure
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Facilities Planning Maintenance and Operations

Space
heating

Cooling

Ventilation

Water
heating

LightingCooking

Refrigeration

Office
equipment

Computers

Other

EDUCATIONAL BUILDING - ELECTRICITY 
CONSUMPTION BY END USE

Space
heating

Water
heating

Cooking
Other

EDUCATIONAL BUILDING - NATURAL GAS 
BY END USE

National averages of end uses of electricity and natural gas consumption in educational buildings 
(U.S. Energy Information Administration, 2012).



Facilities Planning Maintenance and Operations

Space
heating

Cooling
Ventilation

Water
heating

Lighting

Cooking

Refrigeration

Office
equipment

Computing

Other

EDUCATIONAL BUILDING - FUEL CONSUMPTION BY END USE



Facilities Planning Maintenance and Operations

Site Energy Use Intensity (EUI)
Cañada College College of San Mateo Skyline College Total

# of Buildings 14 20 11 45

Square Footage 370,000 743,000 544,000 1.7 million

Generated Electricity 
(kWh/yr) 2.2 million -- -- 2.2 million

Consumed Electricity 
(kWh) 4.3 million 8.7 million 5.2 million 18.2 million

Consumed Natural Gas 
(therms) 140,000 560,000 310,000 1 million

Site EUI 
(kBtu/ft2/year) 57 115 89 91



Facilities Planning Maintenance and Operations

Cañada College Building EUI



Facilities Planning Maintenance and Operations

College of San Mateo Building EUI



Facilities Planning Maintenance and Operations

Skyline College Building EUI
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All Buildings

Existing Buildings

1. Older buildings with 
high EUI

2. High Energy Use 
Buildings 3. Remaining buildings      

Planned 
Demolished/Renovated 

Buildings
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Next Steps
ZNE Ready New Buildings

Building Occupancy vs. 
Building Schedule Analysis

Massive MBCx Effort

Renewable Energy and Other 
DER Analyses

Training and development of 
staff with emphasis on 

trouble shooting and PM

Plug-Load controls 
integration

Continued 
Coordination/Collaboration 

with BUG’s and other 
stakeholders
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Discussion….

Thank You

Contact information:
Joe Fullerton

Energy and Sustainability Manager

San Mateo County Community College District

Facilities Planning, Maintenance and Operations

650-358-3848

fullertonj@smccd.edu

www.smccd.edu/sustainability



Developing Your Pitch to ZNE
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1. Who are your primary stakeholders? What are the key messages for those 
decision makers about high performance schools and ZE schools?

2. What communication tactics did you learn that might be successful with 
your decision makers? I.e. communicating benefits, highlighting the 
current progress of your district, etc.

3. Are there stakeholders mentioned that you had not considered targeting 
before? Who and why?

4. What other comments do you have about the presentations that you 
would liked to have see more of?



ZNE Resources
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Join us! 
2018 Proposition 39 ZNE School Trainings

Workshops
Inefficiency is Old School: A Technical Deep Dive Into ZNE School Retrofits
October 30, 1-5 PM
Pasadena, CA

Webinars
More webinars scheduled for September 27, 2018 and November 29, 2018! 
Check back for details at: https://newbuildings.org/proposition-39-trainings/

You can also listen to the previous Prop 39 Webinars on demand at: 

• Prop 39 ZNE Pilot Case Studies: https://newbuildings.org/webinar/prop-39-zne-school-retrofit-pilot-
case-studies/

• Dreaming the Future: How Zero Net Energy Design Can Transform the School Environment: 
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NBI Prop 39 Retrofit Case Studies
To

p
ic

 2

https://gettingtozeroforum.org/schools/
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Tools for Zero Net Energy Schools
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AEDG Zero Energy K-12 Schools 
Guide
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Getting to Zero Resources HUB

https://gettingtozeroforum.org/zero-energy-schools-resources/
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Additional Resources
• Energy Star Portfolio Manager: https://www.energystar.gov/buildings/facility-owners-and-

managers/existing-buildings/use-portfolio-manager

• NEEP High Performance Schools: http://www.neep.org/initiatives/energy-efficient-
buildings/high-performance-schools

• Collaborative for High Performance Schools (CHPS) Criteria: 
http://www.chps.net/dev/Drupal/node/212

• Green Ribbon Schools: https://www2.ed.gov/programs/green-ribbon-schools/index.html

• NCEF School Buildings Assessment Methods: http://www.ncef.org/pubs/sanoffassess.pdf

• U.S. DOE Zero Energy School Accelerator: www.zeroenergy.org

• NREL Technical Feasibility for K-12 Schools: http://www.nrel.gov/docs/fy17osti/67233.pdf

• DOE Toolkit: K-12 Solutions for Building Energy Excellence: 
https://betterbuildingsinitiative.energy.gov/toolkits/k-12-solutions-building-energy-excellence
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Sandy High School | Sandy, OR
Photo Courtesy Josh Partee

New Buildings Institute
Amy Cortese, Director, amy@newbuildings.org

Reilly Loveland, Project Analyst, reilly@newbuildings.orgThank You!


