
Mosaic Gardens at Pomona
An affordably priced and grid-interactive efficient apartment complex

 Mosaic Gardens
  Mosaic Gardens at Pomona   
  is a 46-unit apartment 
  complex in Pomona,  
  California for low-income 
  and formerly homeless 
  individuals and families. It is   
  designed to be a grid 
  interactive efficient building 
  (GEB). This project 
  demonstrates one way that 
  cutting-edge technologies  
  can be deployed in buildings 
  with relatively low rents. 

  The site has technology that 
  allows it minimize energy use and 
  behave flexibly to meet grid   
  needs without compromising   
  building energy management.  
  Mosaic Gardens at Pomona 

                    features energy technologies that 
can meet comfort needs while also mitigating stress on the grid: energy efficiency, rooftop solar PV, and 
grid-tied battery storage. In addition, grid-connected thermostats are responsive to time-sensitive grid 
needs. This project was possible because of the Low Income Housing Tax Credit. Virtual Net Metering 
allows monetary benefits of solar to be passed on to tenants. 

A post-occupancy field test will evaluate the operation of the energy technologies. The analysis will 
improve understanding of the challenges to zero net energy building implementation in low-income 
multifamily settings. A final report is expected in 2020, after one year of occupancy. The California Energy 
Commission supports apartment-level and community-wide data collection and analysis for the report. 

Extending GEB Benefits to Low-Income Households
Mosaic Gardens at Pomona units are 
available to low-income and formerly 
homeless individuals and families. Half 
the units are reserved for referrals from 
the Los Angeles County Department of 
Human Services, while the other units are 
available to Section 8 Voucher holders 
and families earning 60% or less of area 
median income. The building’s construction was incentivized by the Low Income Housing Tax Credit. 
Developing a GEB for a low-income 
community is important: the national 
average energy burden – the percentage of 
income spent on energy bills – for low-
income households is 3 times higher than 
for non-low-income households. Price 
points and other barriers prevent low-
income communities from reducing their 
energy consumption. This important 
demonstration project shows that cutting-
edge energy savings strategies can 
successfully be deployed in low-income 
contexts when leveraging existing policies 
and programs.

Mosaic Gardens at Pomona/Source: Electric Power Resource Institute
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Tenant Involvement through Virtual Net Energy Metering
Virtual Net Energy Metering (VNM) provides an opportunity for renters to access the monetary the 
benefits of GEBs. VNM is an arrangement between a multitenant building owner and a utility to allocate 
the kilowatt hours generated by rooftop solar among the building owner and tenant utility accounts. 
The allocation is pre-determined.  It ensures even distribution of generation across multiple accounts to 
reduce utility bills for both the owner and tenants. The concept was approved in California in 2012 for all 
multitenant buildings after a pilot program investigated opportunities to provide the benefits of solar to 
low-income tenants.1

Energy Reduction and Management Features
Energy Efficiency 
Efficiency measures reduce the amount of energy a building needs to operate and thus reduces demand 
for grid services. It can also enable designers and builders to use smaller-sized equipment for heating, 
cooling, onsite generation, and storage systems. Mosaic Gardens has high-efficiency mechanical 
systems, high-performance windows and envelope, and spray foam roof insulation. These measures are 
highlighted on the building website as sustainability features.

Solar Power
Mosaic Gardens has 34 kilowatts (kW) of solar photovoltaic panels (PV) on its roof. This on-site solar 
generation reduces demand for grid-supplied power. When linked with onsite battery storage (see below), 
it can support demand flexibility through load shifting to reduce
peak demand and help optimize the use of renewable generation. In some jurisdictions, including 
California, electricity generated from solar arrays can be sold back to the grid, an arrangement known as 
net metering.   

Grid-tied Storage System
Combining on-site solar with an on-site battery system helps optimize usage of variable renewable power 
for grid benefit. Grid-tied storage allows solar-generated power to be used on-site, dispatched to the grid, 
or stored for later use depending on building and grid needs or cost signals. At times of excess solar 
power generation, battery storage allows solar power that would otherwise be curtailed to be stored for 
later use. This can provide utility bill savings to building occupants and owners by reducing peak charges 
and, where allowable, selling power to the grid. In addition, in certain scenarios, a battery system can 
provide critical power during an outage. 

Demand Response Thermostats 
Mosaic Gardens uses smart thermostats to receive demand response signals from the utility. They do so 
with Open Automated Demand Response (OpenADR), an open source communication standard that does 
not require interaction with the thermostat manufacturer. Smart thermostat demand response programs 
typically allow the utility to adjust temperature settings by 2 to 4°F to reduce peak demand. Some utilities 
have programs that to periodically cycle off heating and cooling systems during peak periods to minimize 
power draw from these systems. 

Conclusion
Mosaic Gardens shows one way that low-income multifamily buildings can be configured as a GEB with 
multiple distributed energy resources—energy efficiency, PVs, batteries, and grid-interactive equipment. 
Through policies and program design, benefits of GEB technologies can be coordinated to mutually 
benefit owners, tenants, and the utility. These strategies mean that residents of all incomes can benefit 
from access to innovative building energy technologies. 

1  California Public Utilities Commission, “Virtual Net Metering,” https://www.cpuc.ca.gov/General.aspx?id=5408

https://www.cpuc.ca.gov/General.aspx?id=5408


Acknowledgements
This material is based upon work supported by the U.S. Department of Energy’s Office of Energy 
Efficiency and Renewable Energy (EERE) Award Number DE-EE0004556. This report was prepared 
as an account of work sponsored by an agency of the United States Government. Neither the United 
States Government nor any agency thereof, nor any of their employees, makes any warranty, express or 
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of 
any information, apparatus, product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily state or reflect those of the United States 
Government or any agency thereof.
 
This report was authored by National Association of State Energy Officials (NASEO). NASEO is the only 
national non-profit association for the governor-designated energy officials from each of the 56 states 
and territories. Formed by the states in 1986, NASEO facilitates peer learning among state energy 
officials, serves as a resource for and about state energy offices, and advocates the interests of the state 
energy offices to Congress and federal agencies.

Sources
 •  American Council for an Energy Efficient Economy “Energy Impacts of Smart 
  Home Technologies”
 •  California Public Utilities Commission “Virtual Net Metering” 
 •  Electric Power Research Institute “Advanced Energy Communities: Enabling 
  Clean Energy in Disadvantaged Communities using Integrated 
  PV+Storage – Willowbrook” 
 •  LINC Housing “Mosaic Gardens at Pomona” 
 •  LINC Housing “Mosaic Gardens at Pomona – 22 New Apartments”
 •  National Association of State Energy Officials “Grid-interactive Efficient Buildings: 
  State Briefing Paper” 
 •  Southern California Edison “Demand Response Emerging Markets and 
  Technologies Program Semi-Annual Report: Q3 – Q4 2018”
 •  U.S. Department of Energy “Grid-interactive Efficient Buildings: Overview” 
 •  U.S. Department of Energy “Low Income Community Energy Solutions: Why It Is 
  Important”

https://www.aceee.org/sites/default/files/publications/researchreports/a1801.pdf
https://www.aceee.org/sites/default/files/publications/researchreports/a1801.pdf
https://www.aceee.org/sites/default/files/publications/researchreports/a1801.pdf
https://www.cpuc.ca.gov/General.aspx?id=5408
https://www.cpuc.ca.gov/General.aspx?id=5408 
https://aec.epri.com/content/enabling-clean-energy-disadvantaged-communities-using-integrated-pvstorage-willowbrook
https://aec.epri.com/content/enabling-clean-energy-disadvantaged-communities-using-integrated-pvstorage-willowbrook
https://aec.epri.com/content/enabling-clean-energy-disadvantaged-communities-using-integrated-pvstorage-willowbrook
http://www.linchousing.org/projects/pomona.html
http://www.linchousing.org/projects/pomona.html 
http://www.linchousing.org/pomona/Mosaic-Gardens-Pomona-PreApp.pdf
http://www.linchousing.org/pomona/Mosaic-Gardens-Pomona-PreApp.pdf  
https:/naseo.org/data/sites/1/documents/publications/v3-Final-Updated-GEB-Doc-10-30.pdf
https:/naseo.org/data/sites/1/documents/publications/v3-Final-Updated-GEB-Doc-10-30.pdf
https:/naseo.org/data/sites/1/documents/publications/v3-Final-Updated-GEB-Doc-10-30.pdf 
http://www3.sce.com/sscc/law/dis/dbattach5e.nsf/0/33FF91481D142D00882583CC0067A2A0/$FILE/A1103001%20et%20al-SCE%20Semi-Annual%20EMT%20Report%20for%20DR%20Projects%202018%20Q3-Q4.pdf
http://www3.sce.com/sscc/law/dis/dbattach5e.nsf/0/33FF91481D142D00882583CC0067A2A0/$FILE/A1103001%20et%20al-SCE%20Semi-Annual%20EMT%20Report%20for%20DR%20Projects%202018%20Q3-Q4.pdf
https://www.energy.gov/sites/prod/files/2019/04/f61/bto-geb_overview-4.15.19.pdf
https://www.energy.gov/eere/slsc/low-income-community-energy-solutions
https://www.energy.gov/eere/slsc/low-income-community-energy-solutions

