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Presentation Overview

• Municipal ZNE Technical Assistance
• Case Studies

 City of Hayward‐ Portfolio /Policy
 City of Dublin‐ Campus Project
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 San Francisco
 ZEPI Non‐Residential Definition

 San Mateo
 ZNE policy templates & City engagement

 Alameda 
 Municipal ZNE Technical Assistance

 Engineering 
 Cost estimating
 Portfolio review
 Training

2016 Bay REN C&S ZNE Reach Code 
projects led by 3 counties



Green Building Grants & Technical Assistance

• Historical Reach Codes in 
Alameda County (2000-2015)
 Prior to CAL Green State Code taking 

effect 
• Civic green building  reach‐code 

policies in every jurisdiction
• Majority of jurisdictions had 

private sector reach code green 
building requirements 

 Climate Action Plans adopted in all 15 
jurisdictions, first County in State
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ZNE Polices

Data/Proof of 
Concept

Municipal 
Pilot Projects

Alameda County approach to reach codes:
Lead by Example on municipal buildings to prime the market 
for ZNE policies (municipal ‐> commercial ‐> residential)
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 Project‐specific systems engineering & cost analysis to 
lower energy use intensities (EUI), size renewables & 
integrate storage
 Modeling for optimized gas vs. electric system design

 Community scale ZNE defined by a jurisdiction’s municipal 
energy usage portfolio

 Local government trainings (2 audiences):
 Targeted to code enforcement staff 
 Targeted to public works, engineering & facilities staff who will be 

designing & operating municipal ZNE facilities

Technical Assistance (TA) addresses 
lacking in‐house LG engineering capacity
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 Receiving TA in 2016
 City of Berkeley
 City of Dublin‐ Campus project case study
 City of Hayward‐ Policy/Portfolio project case study
 City of Oakland
 County of Marin
 City of West Marin
 County of Alameda

 To Request Municipal ZNE Engineering assistance in 2017 
email: codes@bayren.org

Municipal ZNE projects & policies
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Oakland Dispatch Center

The Oakland 911 Dispatch Center in Oakland, California is approximately 11,700 square feet dispatch facility. The scope of the net zero 
feasibility analysis only includes the single building.

ZNE              EFFICIENCY ENERGY USE RENEWABLES COST FUNDING

 Net Zero Analysis
 Define ZNE
 Recommend EE Measures
 Consider Fuel Switching
 Size Solar PV System
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Berkeley Recreation Center

ZNE              EFFICIENCY ENERGY USE RENEWABLES COST FUNDING

 Energy & Resiliency analysis
 Sports lighting LED retrofit
 Heating system fuel switch
 Heat Pump hot water heaters
 Induction range
 LED lighting replacement
 BMS system
 Roof insulation
 Natural Ventilation upgrades
 Battery Storage
 Solar PV System



9

City of Hayward
City staff working on Municipal ZNE ordinance 
adopted 2016
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ZNE Library Under Construction
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City of Hayward General Plan Policy 

Gas

NR-4.10 Public Renewable Energy Generation:
The City shall ensure that all new City-owned 
facilities are built with renewable energy, as 
appropriate to their functions, and shall install 
renewable energy systems at existing facilities 
where feasible.
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City of Hayward passed a Municipal 
ZNE Ordinance April 2016

 City of Hayward is 1 of 3 total jurisdictions in CA w/ a ZNE 
ordinance as of Q3 2016 (Santa Barbara & Palo Alto)

 Community Scale ZNE for Municipal Portfolio
 Current municipally owned generation (Solar + co‐gen at 

wastewater treatment plant = 12,387,000 kWh per year) 
meets ~1/2 of municipal energy usage
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City of Hayward
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City of Hayward

Gas

 Can we go full Municipal ZNE by 2025?
 Can we do it sooner?

 Validate solar potential assumptions
 Is it cost effective?
 What rate tariff?
 How to deal with Gas?

Summary of assistance on ordinance
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Renewable Energy at Hayward’s 
Water Pollution Control Facility
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City of Hayward

14.0 GWh

4.4 GWh

0.4 GWh 0.6 GWh

8.6 GWh

4.6 GWh

21.8 GWh

9.4 GWh

2.4 GWh 0.6 GWh

26.4 GWh

Municipal
Energy Use

Biogas
Cogen

Wastewater
Solar

Distributed
Solar

Remaining
2016

LED Retrofit Other EE Solar
Potential

Remaining
Gas

FuturePast
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What about remaining gas load?

Install a 2nd
Cogeneration Engine

Electrify Municipal 
Buildings

Wheel Gas 
through PG&E 

Piping

Truck to CNG 
Storage Tanks

Create CNG 
Vehicle Fuelling 

Station
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Bill Credit Transfer Analysis

30.7 MW
36.1 MW

41.6 MW
47.0 MW

52.4 MW
57.9 MW

63.3 MW
68.7 MW

74.2 MW
79.6 MW

85.0 MW
90.5 MW

95.9 MW
101.3 MW

106.8 MW

2015 Q3 2015 Q4 2016 Q1 2016 Q2 2016 Q3 2016 Q4 2017 Q1 2017 Q2 2017 Q3 2017 Q4 2018 Q1 2018 Q2 2018 Q3 2018 Q4 2019 Q1

Interconnected MW In Process MW

105.25 MW Cap Limit for PG&E territory wide

Should we actually be aiming for 2020?
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City staff generation analysis



20

Solar Potential
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Refinement of generation analysis
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City of Dublin –
Project Architect for Public Safety Complex 
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City of 
Dublin
Public 
Safety 
Complex
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Façade 
with 50’s 
styling….

…and old 
school 
single‐
glazing
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 This public facility will be designed, built and operated using 
green building principles demonstrating leadership by 
example.

 Visible public projects that highlight the beauty and value of 
green building, raise awareness, encourage the private sector 
to build green.

 Promote local market transformation by demonstrating best 
practices in government owned buildings.

Sustainability goals
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 Building must adapt to emergency conditions, quickly 
regaining functionality during and long after disaster or 
power outages.

 Conserve energy usage to extend e‐power system availability, 
reduce amount of PV required for ZNE offset.

 Take advantage of resilient measures for LEED compliance 
and to improve the daily work environment. Examples:

 Natural lighting.
 Natural ventilation.

Resiliency goals
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Zero Net Energy
• BayRen/ DNV GL came in during schematic design phase.

• Presentation to Dublin City Council, ZNE defined.

• Recommended Energy Conservation Measures.

• Helped predict energy use.

• Reviewed potential funding sources.

• Helped integrate the ZNE work with LEED, CalGreen and 
PG&E Savings‐by‐Design program.
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Carport mounted

Roof mounted
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Overview of roof and carport PV
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ZNE defined, measures adopted

Definition

Measures
 Window glazing replacement
 Solar shading louvers
 Daylighting system including 

LED fixtures

 High‐efficiency heating & 
cooling system (VRF)

 Heat Pump Hot Water
 Photovoltaics

481,680 kWh

354,377 kWh 171,828 kWh 529,848 kWh

Predicted Site Energy Use

Recommended 10% Safety Factor

Solar Energy Generation
Rooftop Carports

BONUS!: Solar on adjacent tenant space connected to police station 
meter, tenant can utilize 10% excess generation capacity….
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New entry 
element 
built with 
straw 
bales, a 
renewable 
resource.
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Welcoming
service 
point for 
police 
services… 
legible and 
accessible 
to the 
community
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Step 1 Finished! Strawbale R‐40
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Daylighting
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Schematic floor plan…
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Developed floor plan…
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Ceiling plan showing skylights…
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Roof plan showing PV 
coordinated with skylights…
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Planned ZNE installation…
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 Project now in final design, bids due in mid‐February. ZNE 
photovoltaics are a bid alternate estimated at $1.1 million, 
paid for by project funds.

 General Contractor would be responsible for integrating into 
the project, panels City‐owned.

 City has options. It can accept the bid alternate, or
 proceed with a standalone PV bid, 
 switch to a power purchase agreement (PPA), 
 go for an Energy Saving Performance Contract (ESCO),
 other.

Project Status and Financing Options


