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The Problem

Urgency of climate change: energy upgrades
one house at a time is too slow

The majority of homes in California were built
before energy codes. These homes are more
often owned by low-middle income
households.

72% of housing in California is in single family
and 2-4 unit multifamily buildings, but
community solar often focuses on new
suburban construction or energy upgrades on
existing 5+unit multifamily.



Presenter Notes
Presentation Notes
Phase 2 of the project is implementation.
The Oakland Ecoblock project is one of 4 projects under constructon

The focus is existing buildings—not as sexy as new construction, but an enormous opportunity for emissions. 
We have yet to find a precedent at the block scale retrofitting urban residential single family homes, and none that lets the homeowners—the community themselves—share, own and manage the source of energy.





Oakland EcoBlock: A Zero Net Energy Neighborhood Retrofit

Goals: provide affordable access to solar and energy
upgrades, reduce greenhouse gases,

improve electrical grid reliability, and scale. %

Unique features:

« Energy retrofits of older 1-4 unit housing stock

« Shared rooftop solar

« EV car share and shared curbside EV charger

e (if funded) a microgrid or other storage

+ Stormwater mitigation

« Community ownership via nonprofit Association

Community

California Energy Commission Advanced Energy Community Business & Finance Policy & Law
Phase | (2016-2018), 1.5M + donors: Feasibility study
Phase Il (2019-2025), S5M + S3M donors + cost share: Build
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Oakland EcoBlock: Affordable, Clean, Resilient Energy
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Presenter Notes
Presentation Notes
Here are the defining features: existing construction, urban environment, primarily residential, Low-middle income

72% of housing in California is in single family and 2-4 unit multi family….so this is a strategy that can scale with great impact�




Presenter Notes
Presentation Notes
We are testing the economies of scale of aggregation as more effective wrt leveraging load diversity (reducing capacity needed for solar and storage), onsite generation means less loss of electricity through distribution and transmission (15% in CA); fewer truck rolls in construction/bulk purchasing power; car share saves embodied carbon of vehicle manufacture; electrifying contiguous houses allows faster decommissioning of natural gas lines, which can leak methane and are susceptible to ruptures during earthquakes, and finally leveraging the neighbor or peer effect. 
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We are exploring how EcoBlock

leverages Economies of Scale to:

* Reduce capacity for solar/storage
by sharing

 Reduce energy transmission losses

e Save construction time

* Fewer vehicles/equipment through
car/EVCS share

* Decommission natural gas lines

e Rapidly increase adopters through
neighbor/peer effect
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Economies of scale: in construction

« Fewer truck rolls (delivering
appliances, trips to the dump)

« Potential for bulk purchase of
appliances and heat pumps

« Alleviate “half-day” labor issue
when a project finishes midday



Presenter Notes
Presentation Notes
We think we will see economies of scale in retrofit construction: fewer truck rolls, bulk purchases, and alleviate half-day labor problem


Economies of scale: neighbor or peer effect

Solar adoption is contagious in
neighborhoods regardless of income.

These new technologies—heat pumps,
induction stoves—are hard to
understand

Trusted source of information:
Neighbors talk to each other about new
technologies and can reduce the burden

Potentially reduces soft costs of
acquiring customers (home
performance, electrification, solar)
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Presenter Notes
Presentation Notes
Finally, EcoBlock reaps the benefit of the neighbor or peer effect: you may have heard that solar is contagious and tends to be adopted in clusters. 
We think that approaching a group of neighbors at one time about adopting energy and water efficiency, electrification, and solar can help speed adoption. 


Community Microgrid
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Presenter Notes
Presentation Notes
The plan is to have a microgrid of rooftop solar and a large central battery on private property, shared by participating homeowners, and to use the existing overhead lines from PG&E for distribution. There is interest from the block to have a curbside EV charger with EV car share.

During normal operation, the solar will feed into the homes and onto the grid; the large battery can provide grid support.

During an islanding event when the grid power is out, the solar/large battery supplies all the participants’ homes. Note that it is not required to have all people on the block participate; PG&E will turn off the power to their homes just as if they were on the main grid.




Design & Construction

Reduce loads to make equipment smaller
& cheaper and provide improved comfort
and indoor air quality

Duct sealing
or replacement

TAirﬁealing

Attic
insulation

High performance envelope

Ventilation systems (kitchen hood, @ <o el “f.’"’

bathroom fans) Hiih-ifﬁtifﬂw
Water heater

Heat pumps for space heating/cooling

High-efficiency

Heat pump water heaters b I8




Home Energy Management System

Control & Connectivity
Monitor /

Whole building energy

consumption Load
Solar energy production controller
%! Heila

Manage loads

Local control St -
circuit i
breakers

Resilient to Internet outages




Water Efficiency

Laundry to landscape irrigation workshop
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Stormwater mitigation

EPA grant
- Biodetention swale at end of block before creek. Will monitor water flow and quality.
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Street plantings—aesthetic and reduce runoff

dPlanting and Concrete Removal
24723




Mobility

*  Curbside Electric Vehicle (EV) charger

« It’s Electric
*  Work with homeowner
* Submeter from house for charger
* Cord stays with the car

« City: major encroachment permit
« Not open to public

ipsgialy

* EV car share for block participants
« Majority responded they would get rid of a
second car if they had access to car share!
 Difficult to find car share company that works

with private group
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Policy and Law

- City codes and permits How is an HOA formed? B ccoblock

9 8 7

 Ulility tariffs and regulations
* Land use issues
e Tenant/property owner issues
 Tax issues > .
* Choice of Governance vehicle % ¥ ¥ ¥
« Formed Homeowners Association vecs S G

with block leaders
* Neighbors recruited neighbors to

form Membership




Business & Finance

e On-bill financing for
in-home upgrades

e Public financing or
nonprofit lender for
shared assets
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Presenter Notes
Presentation Notes
The Legal, and Business and Finance teams are
Comprised of attorneys, counsel, business advisors, insurance reps, and financial entities who helped develop the agreements for the project. 


Business & Finance

Capital costs Owned Governed Ongoing
financed by 3% by costs paid by
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Presenter Notes
Presentation Notes
The Legal, and Business and Finance teams are
Comprised of attorneys, counsel, business advisors, insurance reps, and financial entities who helped develop the agreements for the project. 
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Presenter Notes
Presentation Notes
The catalyst for the project is the community - the neighbors -  PLUS their interest in neighborhood-wide electrification, decarbonization and resiliency.

The Neighbors are supported by a community organizer and legal representation.  As mentioned, there are six languages spoken on the block and while most communicated in English, while a few required Spanish and Mandarin translation and interpretation.

The Energy team is comprised of electrical engineers, grid experts and, very importantly, a grid interconnection specialist, who speaks fluent PGEses.  
Our team’s specialist is a former PGE employee.  She understands the utilities’ organization, its culture and way of doing things, and she’s been invaluable in guiding strategy and communications. 


-- Spanish, Chinese, Ukrainian, Russian, German, Arabic, English – 




How can we improve Oakland neighborhoods?

KOId inefficient, leaky \ KI\/Iore comfortable \

homes, poor air quality homes

* Old natural gas lines— * Improved air quality

susceptible to fires « Keep the lights on and
* Old electrical capacity ‘ lower energy bills!
* High energy bills * Local clean
neighborhood
transportation

e Susceptible to power
outages

* Neighbors working

* Low income/priority
populations / Ktogether /




Education

coblock™

k ecoblock

APPLIANCES 101:
KNOW YOUR HEAT PUMP WATER HEATERS

o WHAT ARE
HEAT PUMP WATER HEATERS?
Heat pump s (HPWHSs) work like refrigerators
in reverse: they use electricity
g air and transfer it intc
ighly 20 percent of home

AUGUST 2023 | ISSUE NO. 27

AROUND THE BLOCK L T

ECOBLOCK'S COMMUNITY NEWSLETTER

Evaporator coils -+

02 TYPES OF

From the team
Dear Neighbors,

Happy summer! We apologize for
the long silence, and hope you are
‘well. Things have been busy with
EcoBlock behind the scenes, and
we're excited to share the latest
project updates with you:

s Construction is starting this
month, PG&E service upgrades
are delayed, and permitting
for the block-level upgrades is
underway. (pg. 2-3)

e Blossom Street  residents:
Interested in being part of the
EcoBlock recycling group? Nick
Corlett shares his experience
using Ridwell, an innovative
community recycling service,
with fellow neighbers on the
block. (pg. 4)

e The San Francisco-Oakland
Bay Bridge is is a remarkable
feat of engineering with a secret
guardian: the Bay Bridge troll.
Learn about this mysterious
figure who has added intrigue
and bit of magic to the Bay
Bridge for decades. (pg. 5

With appreciation,
Therese Peffer
Principal Investigator
tpefferaberkeley.edu

o

Cathy Leonard

S Community Ligison*

] cleonardecoblock@gmail.com
(510) 9271574

*Primary contact

N
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A greener future: The Oakland EcoBlock is paving the way for more sustainable and

climate-resilient communities.

General announcements

All participants:
Homeowners & Renters

e Recently, PG&E notified the team
that given the cument electrical
load issues on the block, the
senvice upgrades will require them
to replace the existing overhead
distribution lines. This will reduce
the cost of the microgrid but
will delay the project by about
six months. The first step in the
process is to submit the service
upgrade contracts—the team is
working with all participating PG&E
customers 1o sign the contracts,
which the project will pay for.

e« Given PG&Es new policy, Eco
Performance Builders is planning to
conduct construction in phases,
and is starting work on the block
this month. They will be in touch
with this new schedule.

HEAT PUMP WATER HEATERS Compressor
+ Integrated: Integrated HP a -+ Expahsion valve
compressor on top of the hot water tank. The

- include 1-2 electric resistance elements th: : - Air vent
1 backup hot water during f high demand (e.g,

in external compressor that is
jater tank inside the house. They

Backup electric

0 INSTALLATION heating elements
CONSIDERATIONS 2
; + Size & first hour rating / size a HPWH, consider

how many gallons of hot water it y per t

+ Sound & filtrations HPWHS produce ambient noise during
operation and require regular air filter cleaning

-—
+ Condensa at should
be drained

PLASTIC + Location: HP indoors, wi

temperatures stay betv ~90°F year-round.

+ Air space: About 750-1,000 cu. ft. of air space is needed
CREDIT: HAIXIN GUO The HPWH

ring in air for intake.

04 WHY HEAT PUMP
WATER HEATERS?

Condensor coils - - =

Water tank- -+
Insulation - -+

off vith long-term larger volumes of water to
energy savings, federal tax  the pi te rature
credits & local rebates wvhen dem

e The Blossom Street Association
(BSA) Board of Directors has hired
a Homeowners Association (HOA)
manager to oversee the day-to-day
legal, budgeting, administration,
and maintenance issues for the
Oakland EcoBlock.

Upcoming events

Try induction cooking—for free!

East Bay Community Energy (EBCE)
and Acterra are offering all East Bay
residents—both EBCE and non-EBCE
customers—the chance to "test drive"
induction cooking in their home for free!
Apply to reserve your Induction Lending
Kit today: ebce.org/induction-cooking.

# ecoblock™

UTILITIES 101:

KNOW YOUR UTILITY POLES

1 Primary wires 2 | Insulator

3 | Crossarm

5 | Surge arrestor 4 | Cutouts
6 | Transformer
7 Neutral wire
8 | Secondary wires

9  Cable & telephone wires

Ground wire

11 Ground molding
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Oakland EcoBlock Stakeholders

y

Partners

Technical
Advisory

City of Oakland Committee

BASSETT | AVOCADO HEIGHTS
advanced energy

community

@ it's electric

ZNE /Alliance

Sponsors

0n United States
N Environmental Protection
\’ Agency

g{ Oakland Fund for
% Public Innovation

\ Anonymous Donor

EcoBlock Community
Association

Utilities
,»"v EAST BAY
% Communiry EB
) 4 ENERGY e et

wm ecoblock™

Research

Berkeley ©

UNIVERSITY OF CALIFORNIA

< B CITRIS

INSTITUTE

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

RAEL e

src PRl

Implementation

DAKLAND NEIGHBORS FOR EQUITY ‘ POWER

% Hella &snerwoon

DESIGN ENGINEERS

SIEGEL & STRAIN {@ peRKlNSCO
Architects | SmartBI ck
\\‘ ASSOCIATION FOR
[[% IntrOba AFFORDABILITYE

BINMY Morgan Lewis

civic M G L

DESIGN
C D L Microgrid Labs
More than renewable energy

DAVID TAUSSIG
& ASSOCIATES

BERKELEY LAB

ie

4



Presenter Notes
Presentation Notes
Here is who’s involved in this particular Oakland EcoBlock Pilot project.  
It’s a big team, each with a role and a collaborative relationship with others and our project manager.

I'm going to home in on the research and implementation team.


Next steps

» Finish construction
 insulation, reroofing, rooftop solar, electric water heating and space conditioning

« Look for funding

« Complete electrification, interactive website, energy storage or microgrid
« Test revenue streamead aggregation
 Interview residents
« Document lessons learned in a Guidebook (or interactive website!)
« Brainstorming how to scale, how to transfer this knowledge effectively



.

Lessons learned: Oakland EcoBlock Guidebook

e Technical

Worked with PG&E for 1.5 years to design the micregpialssible!

Expensive battery shed.

Community tariffs not ready yet.

EV car sharedesired by community, but difficult at the block scale.
Stormwaterswale at community levestreetwideplanting—community building!
Was upgrading the electric panels necessary?

Home energy managemeniwhat to do with tenants, cloud control

* Financial and business models

Developed detailed model of Insurance/operation and maintenance costs.
Different ownership models.

Still considering aggregated load benedit bill financing of energy retrofits, low
interest/revolving loans,


Presenter Notes
Presentation Notes
EcoBlock budget gaps 
Electrification NG clothes dryers and ranges $125,000 
HEMS  $                  72,000 
Network  $                  43,200 
EPB $288,240 
UCB $28,824 
$557,264 
Option A: Add minimum energy resiliency 
Channing Street Copper’s 4 kWh induction range 
 $          52,500.00 
Option B: battery storage per house 5 kW per home  
$               625,000 
plus EPB  $               750,000 
plus UCB  $               825,000 
Option C: microgrid research platform EPB  $          2,183,000 
minus PG&E  $          1,883,000 
could explore 30% back on battery/microgrid controller 
Would explore PG&E's CMEP--~$500,000 
Plus UCB  $          2,259,600 


Lessons learned: Oakland EcoBlock Guidebook

* Regulatory

* Nonprofit associatior-can get tax credit for microgrid!

* Process of sharing energy with multiple meters: similar to master meter multifamily solar

Working with tenants.

« Creating an associatiedots of paperwork (templates for the next EcoBlock)
e Social

« Community volunteers and leads!

* Hired a community liaison

* Foster tweway discussion

* Educate

* Provide translation and interpretation

* Used consensus method to understand objections

« “Barn raising” type laundry to landscape workshop.

* Neighbors teach and encourage each othespecially new technologies!
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The EcoBlock Portfolio of Strategies
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Questions?

www.ecoblock.berkeley. edu

Therese Peffer g |

tpeffer@berkeley.edu
510-289-4278
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