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Learning Objectives

Reuse and Transform

Review how building renovation and reuse can address reductions in operational
energy and associated GHG emissions in existing buildings and reductions in
embodied carbon and associated GHG emissions resulting from new construction.

Explore how building renovation and reuse strengthens neighborhoods, maintains
diversity, builds equity, increases resilience, and improves thermal comfort, and
health.

See how the CARE Tool can be used in early design phases to estimate
operational and embodied carbon emissions associated with reusing a building
compared to construction.

Walk through examples of building renovation and reuse in the work of Siegel &
Strain and see how they demonstrate the firm’'s commitment to design excellence

that improves social equity, repairs communities, and reduces greenhouse gas AIA L.
emissions from buildings. Continuing
Education

Provider



Housekeeping Reminders
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A recording of Today’s session Please use the Cultivate a
today’s presentation qualifies for 1.5 Q&A function to positive learning
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website
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Reuse &
Transform

Why reusing and upgrading existing buildings benefits the climate and community. Siegel & Strain Architects will
present three recent and current reuse projects and discuss process, opportunities, and benefits, as well as

challenges and lessons learned. The carbon impacts will be evaluated using the recently launched CARE Tool.



Learning Objectives

At the conclusion of the program participants will have:

» Gained an overview understanding of how building renovation and reuse can address two fundamental issues
simultaneously: the need to reduce operational energy and associated greenhouse gas emissions in existing buildings
and to reduce the embodied carbon and associated greenhouse gas emissions resulting from new construction.

» Heard and seen how building renovation and reuse strengthens neighborhoods, maintains diversity, builds equity,
increases resilience, and improves thermal comfort, and health.

« Acquired familiarity with how the CARE Tool estimates the avoided operational and embodied carbon emissions
associated with reusing and upgrading a building or replacing it with new construction and can be used in a pre- or
early-design, high-level assessment of the total emissions impact of building reuse versus replacement.

» Understood examples of building renovation and reuse in the work of Siegel & Strain and how it is key to the firm's
commitment to design excellence that improves social equity, enhances communities, and reduces greenhouse gas
emissions from buildings.

9/20/2023
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Overview

01 Context

02 Berkeley Hillel

03 Boys and Girls Club
04 Oakland EcoBlock

05 Key Takeaways



The greenest building is one
that’s already built.
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In 2040, 2/3 of the global building stock will be buildings that exist today.
Without upgrades, they will still be emitting GHGs.

© Architecture 2030. All Rights Reserved.
Data Source: IEA Energy Technology Perspectives 2020, February 2021 Revised Edition
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Local Law 97 - New York

Mandatory building performance standards.

Law Enacted

Office of Building
Cnergy & Cmissions
Performance and
Advisory Board created

2019 2020

®

2021

Carbon Trading

Study and implementation
plan due

Adjustments
Deadline

For buildings >40%
over 2024 limits with
special circumstznces

|
2022

Report and
Rules Due
Rules to establish Emissions
emissions limits Limits
and factors for "
2030 and beyond Begm
" |
2023 2024

FSR. “Local Law 97: Energy Grades & Emissions Compliance.” Accessed May 2, 2022.
https://www.fsresidential.com/new-york/news-events/articles-and-news/lowcal-law-97-updates-building-energy-grades-emissi/

Prescriptive Path
Deadline

Plus NYC government
emissions must be 40%
below 2005 baseline

First Compliance
Report Due

Due every May 1

|
2025

’

Emissions Limits
Become More
Stringent

40% reduction by 2030

2030

80x50

Goal of 80% reduction
by 2050

2050
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Existing Building Stock

By Floor Area
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xisting Building Stock

By Floor Area By Number of Buildings
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Current Renovation Rates

Figure 3: Trajectory for Existing Buildings to Achieve Net Zero Carbon
Net Zero carbon
existing buildings
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Laski, Jonathan, and Victoria Burrows. “From Thousands to Billions - Coordinated Action towards 100% Net Zero Carbon Buildings By 2050." World Green Building Council. Accessed September 8, 2023.

https://worldgbc.org/article/from-thousands-to-billions-coordinated-action-towards-100-net-zero-carbon-buildings-by-2050/.

9/20/2023
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https://worldgbc.org/article/from-thousands-to-billions-coordinated-action-towards-100-net-zero-carbon-buildings-by-2050/

Opportunities for AEC Professionals

Primary Reason for Building Renovation Work (AIA Survey)
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Why invest in building reuse?

1. Improve environmental performance.
2. Invest in existing communities.

3. Reduce cost.

13



The greenest building is one
that's already built.

The greenest building is one
that's been retrofitted.




Wl RESULTS

Total Added Embodied & Operational Emissions over 20 Years
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https://caretool.org/

caretool.org

|

What it Does

Evaluates total carbon
emissions and benefits of
existing building reuse
compared to replacement new
construction.

Who it's For

o Planners

o Heritage officers

o Building owners

o Developers

o Building industry
professionals

o Educators
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caretool.org

General Information

CARE Tool Taxonomy

Existing Building

Building Reuse

New Building

Location - Climate

Building Size and Height

Changes to Size and
Use

Size and Use

Grid Emissions

Building Structure

Targeted EUI
(Operational Carbon)

Targeted EUI
(Operational Carbon)

Modeled Timeframe

Building Use

Reuse Scope
(Embodied Carbon)

Building Type
(Embodied Carbon)

Current Energy Use (EUI

Structural Wood
Hyborid Wood +
Envelope
Concrete/Steel
Interiors Concrete/Steel
MEP
Addition




Total Added Embodied & Operational Emissions over 20 Years
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Results
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CARE Case Data and User
CARE Tool ool About  Donate  FAQ g\, qieg Methodology Feedback

CARE Tool

CARBON AVOIDED: RETROFIT ESTIMATOR

The CARE Tool allows users to

com pa re the total carbon Enter general project information in the first tab and

. . information about the existing building in the second tab. In
impacts of renovating an

the third tab enter information about renovating the existing

eXiSting bUilding VS. I’eplaCing it building including any planned additions, and in the fourth tab
With a nhew one enter information about the new building to replace the

existing building. Click an information @ for more details.

LEARN MORE SUPPORT CARE TOOL
Compare each option using the charts and table to the right.

The results will automatically populate once enough

information is entered and automatically update as inputs are

adjusted.
PROJECT NAME
[ CARE Headquarters ] bl RESULTS
General Existing Building New Embodied & O . Pl
Information Building Reuse Building Total Added &0p over 10 Years
1400 -
Building Reuse .
Enter information about the building reuse and any additional
floor area that will be added to the existing building. g" 1000 -
O
w800 -
8
BUILDING CHARACTERISTICS ;f o
P L
Does the Reuse include an addition? 56
O Yes @ No
B
Do Reuse New
Total Floor Area Reused [ ft2 Nothing & Addition Building
Operational Emissions || Embodied Emissions
Reused Floors Above Grade
Reused Floors Below Grade
t l Cumulative Emissions Over Time
caretooi.org
BUILDING USE 1200 -



Berkeley
Hillel

Jewish student center adjacent to the

University of California, Berkeley
* 14,300 sf existing building
» Originally constructed in the 1950s

» Renovation reconfigured offices,
meeting rooms, auditorium, and

collaborative workspaces




Before and After

9/20/2023 21
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Community

Siegel & Strain engaged with the students and
staff to understand how they envisioned the

building transformation.

Student listening

» Valued gathering spaces and spaces that

provided a connection to the outdoors

Staff programming

- Desire to empower students

» Enable the organization to serve more

people in years to come.

Board meeting, task force

Public events

22
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Safety and Connection

26
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Comfort
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Process

Berkeley Hillel is a non-profit and had limited funding for the renovation project.
Engaged building science consultant.

We did not conduct energy modeling during design, but we did conduct Life Cycle Assessment after

construction completion.

Early contractor evaluations of the existing building.

29
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Upgrade

« Renewable energy was not included in the scope of the project

 Structure: mostly remained as-is

« Envelope: added insulation, replaced about half of the windows, added air sealing
« MEP systems: replaced in kind with higher efficiency systems

« EUl was improved from a baseline of 42.7 kBtu/sf-yr to 35 kBtu/sf-yr, representing an 18% reduction.

30



Tally Analysis

Pre-renovation Embodied Carbon Impacts Post-renovation Embodied Carbon Impacts
200000 200000
150000 150000
g 100000 :2 100000
; :
& 50000 o 50000
E <
: | M m " :
&
-50000 -50000
-100000 -100000
DIV 03 DIV 04 Dly 05 DIY 06 ‘DI‘V 0? DIV 08 D!V 09

DIV 03 DIV 04 DIV 05 DIV 06 DIV 07 DIV 08 DIV 09

vz77777 impacts of existing materials to be demolished I impacts of added materials

I impacts of existing [to remain] materials I impacts diverted by reusing existing materials

9/20/2023
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CARE Tool Results

Total Added Embodied & Operational Emissions
Over 25 Years
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CARE Tool Results

Total Added Embodied & Operational Emissions Cumulative Emissions Over Time
Over 25 Years
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L essons Learned

1. Consider total carbon.

Embodied carbon and operational carbon are critical..
Electrification is a huge opportunity in California!

34
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L essons Learned

1. Consider total carbon.

Embodied carbon and operational carbon are critical..
Electrification is a huge opportunity in California.

2. Tie sustainable features to the client'’s
interests.

Ensuring that sustainable design features survive to the end of
the project requires careful thought and research.

35
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3. Reduce Concrete and Cement.

36



4. All foam is not created equal.

Target assembly

Roof sheathing (outer)
5* Mineral wool

Roof sheathing (inner)
Common rafter
91" Fiberglass (R-30)

2* Mineral wool

AN

Actual assembly

Roof sheathing

Deep rafter
(at least 12" deep)

3" closed cell
spray foam (R-26)

Spray foam
cmro

8" Fiberglass
(R-25)

%

%

%

%

=

X

Source: https://www.finehomebuilding.com/project-guides/insulation/five-cathedral-ceilings-that-work

Actual emission profile

256,921
kg CO.eq

13% T Gypsum wall board

Carpet, nylon

Closed cell spray foam

+— Concrete
1 12%

|
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Transformed
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Boys & Girls
Clubs of "
San Leandro #§

« BGCSL serves San Leandro and San Lorenzo

youth at 12 locations, partnering with school

districts. | —_——

» Transformation of a 50 year old building into a \ : 58 =
e - | =
contemporary teen center. = e / \

Emphasis on three main pillars: academic
success, healthy lifestyles, and character

development.
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MARINA BLVD.

-D
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MARTINA BLVD
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Community

Engagement with teens, staff, and others to

understand what was desired in a renovated

building.

Benefit the community with a renovated space:

O

Expanded program offerings to serve more

of the community
Provide a safe space for youth

Provide young people with spaces that
foster a healthy lifestyle, academic success,

and character development

Attract today's youth with a contemporary

space where teens want to be

Better utilize all spaces

43
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Daylight & Transparency
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Flexibility & Connected
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Contemporary & Relevant

9/20/2023 47




Usable Outdoor Space

9/20/2023 48



Process

« Once in a generation opportunity for Boys and Girls

Club to transform their building.

» Collaboration between design team, owner, and

contractor.

» Funding timeline drove the schedule.

49
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Upgrades

e Pre-renovation: 28,580 sf total, 21,867 sf w/o pool

e Post-renovation: 28,975 sf; 22,262 sf w/o pool

e Envelope improvements: new windows, skylights, and
wall/roof insulation

e Improved daylighting

e Electric heat pump HVAC systems

e (Gasremained in the kitchen, gym, and pool

50
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Upgrades

Pre-renovation: 28,580 sf total; 21,867 sf w/o pool
Post-renovation: 28,975 sf; 22,262 sf w/o pool

Envelope improvements: new windows, skylights, and
wall/roof insulation

Improved daylighting

Electric heat pump HVAC systems

Gas remained in the kitchen, gym, and pool

Energy Use Intensity (EUI) was reduced by 38% from 25.7
kBtu/sqgft-yr to 16.0 kBtu/sqft-yr

PV system was installed to offset 100% of electricity use

for an energy offset of 12.1 kBtu/sqft-yr

51
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CARE Tool Results

Total Added Embodied & Operational
Emissions Over 25 Years

Do Reuse New
Nothing & Addition Building

Operational Emissions Il Embodied Emissions
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CARE Tool Results

Total Added Embodied & Operational

Cumulative Emissions Over 25 Years
Emissions Over 25 Years

1200

1000 -
Q 1000
le) 800 - )
O N :
2 8 800
) 600 2
o S 600 -
£ o
g 400 - £ 400-

-
200 - —
0- 0- ‘ ' |
Do Reuse New 0 5 10 15 20 25
Nothing & Addition Building Years
Operational Emissions M Embodied Emissions New Building M Reuse & Addition Do Nothing
9/20/2023
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L essons Learned

1. Build modeling into
architectural scope/schedule

Incorporate modeling into the design process and workflow

54
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L essons Learned

1. Build modeling into
architectural scope/schedule

Incorporate modeling into the design process and workflow

2. Be prepared with go-to
embodied carbon metrics

When cost saving measures are proposed during design or CA,
have metrics on hand to make the case

55



. Initial Cost vs. Embodied Carbon

No geotech report led to oversized foundations
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4. Prepare for the future.

STUFF 5-15YRS
N
\\\

Source: Stewart Brand’s 6 S’s from How Buildings Learn

Source: https://Imnarchitects.com/Imn-research/10-existing-building-reuse
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4. Prepare for the Future

J~{

EV chargers = 40 Amps each Teen Cafe = 200 Amps

58



Transformed

Ui
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Oakland
EcoBlock

A grant-funded study to

e Create an Advanced Energy
Community Model that
equitably and radically reduces
carbon emission in existing
residential neighborhoods.

e Undertake collaborative action
that builds community and
Improves community
resilience.

9/20/2023




_EcoBlock

& Projects .




Residential Block Characteristics

« 24 properties

* 1 to dwelling units
per lot

« Lot size: ~4000 sf

« Dwelling unit size: 850
- 1,600 sf

» 1-2 story wood-frame
construction |

* Built between 1890s
& 1970s Il 2500

19011910  1930-1940 | 1960-1969 o
19111929 1941-1950 [ 1970-1991 TS e
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Oakland EcoBlock Characteristics

9/20/2023

18 participating
properties with 24
participating dwellings

Energy efficiency &
electrification retrofits

Shared rooftop PV and

(if funded) shared
Battery & Microgrid

Shared EV &
Curbside EV charger

Legal & financial
structure for shared
ownership
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Neighborhood Goals

NEIGHBORHOOD GOALS
PROMOTE

COMMUNITY

« Increase communication,
collaboration and fun

« Share skills, knowledge and
resources

« Improve shared spaces
through organized
community action

9/20/2023
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Neighborhood Goals + Grant Goals

NEIGHBORHOOD GOALS
PROMOTE

COMMUNITY

« Increase communication,
collaboration and fun

« Share skills, knowledge and
resources

« Improve shared spaces
through organized
community action

9/20/2023

GRANT GOALS
EQUITABLY

DECARBONIZE

Create an Advanced Energy
Community Model for
equitable decarbonization an
existing underserved
residential block

Strengthen community

Increase neighborhood
resilience
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= Neighborhood Benefit

9/20/2023

NEIGHBORHOOD GOALS
PROMOTE

COMMUNITY

« Increase communication,
collaboration and fun

« Share skills, knowledge and
resources

. Improve shared spaces
through organized
community action

NEIGHBORHOOD BENEFIT
COMMUNITY

DECARBONIZATION

Neighborhood participation
in block-wide carbon reduction
initiatives

Home upgrades

Shared ownership of clean
energy-related assets

GRANT GOALS
EQUITABLY

DECARBONIZE

Create an Advanced Energy
Community Model for
equitable decarbonization an
existing underserved
residential block

Strengthen community

Increase neighborhood
resilience
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Process - Project Team

Design Construct

Evaluate

222222222



Process - Community

-+ Dedicated community engagement liaison

 In-person & Zoom meetings where
neighbors outnumbered team members

« Understandable terminology and graphics
+ Language interpretation

« Hands on events
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Process - Knowledge Sharing

ecoblock” FEBRUARY 2023 | ISSUE NO. 26

Appliances 101

APTLAACEL W L . aLuacty o APPLANCES W o
KNOW YOUR HEAT PUMPS KNOW YOUR INDUCTION COOKTOPS L YOUR EFFICIENT WASHERS KNOW YOUR EFFICIENT DRYERS

ECOBLOCK’S COMMUNITY NEWSLETTER

From the team

Dear Neighbors,

KNOW YOUR MICROGRIDS

S g}i;‘

KNOW YOUR UTILITY POLES

without you, the residents, whot

and effort to

Gearing up for construction: The tezm expects 1o break ground in 2023

General announcements

2022 and what are our plans

for 20237 £9.2:3 6) @ . @ Alresidents: o We are w .d v nsta :
o N < solar energy. ard fow Homeowners & Renters lnor(,cuvbs} e E' c’nargev :
(0rk? (pg. 45) o The Water team is updating parmit PRI P
o | out with high-end drawing far  oh end-of-block : AT T
stormwater bioretention design B S Pt P
Ity 1 aKlang I1s reviewing
drawings "= EcoBlock Energy
Shack, which will house the central All Homeowners
microgrid battery if funde i ¢
ergy team will be submitting the e he Design/Construction tea ] - L~ 5 4 3 Aetrcreyy Ao A B
come to be Net Energy Mﬁe’i"g (NEM) 20 mi to finali scope of work P . g KNOW YOUR WINDOW TREATMENTS KNOW THERMAL INSULATION
applications 1o [0ck vou o berer for each participating household X Ot frs - — 01 urn nanas pmamos
appreciation, stes for the rocft ¥ pane this month, We plan to hold meet
Therese Peffer e We plan 1o hold a0 in-person block with each homeowner t
Principal inve meeting in March to oot Y details nswer quest
( roje re } 1o oblain Directors and
I Cathy Leonard . » research team recently won Officers (D&O) insurance o¢ 11
» Commt f a US. Environmental Protection BSA ard of Director
B Agency (EPA) grant t e We will be sche 1 5 meeting
f nd-of-block with all participating homeowners
bioretent jesign [t N 1o discuss the proj
filter rainwater) and street planting pe of work. Stay tuned
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Process - Forming an HOA

4

e,
10 9 8 7 6
Recruit Access Develop Process for Identify
members easements / Membership  Association fee budget
UCC-1 Agreement calculation
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Upgrades - Building Envelope

Replacing Broken and Attic Space Air Sealing
Particularly Poor Performing Insulation
Windows
- A OO XIIII-X:‘;I.X{X.;;'X: | XlIXXX‘“XXXIXI‘XIX XX{ ll :' “ ‘:'ll ;"l }‘: }I' \\I': .::X:"X ll::;iXX:X:IIXX,;XX
.I:~" / \'\\ g l ‘ ﬁ 6 ’lp .1 ‘ ‘ /
14\3/1' \<:.// / = = B = {00000 [= oo 20 |-I1— |
I J (
EEEE e | | - = —_—— e = = = S e — e e e e = = ‘\
Crawl Space

Insulation

Vapor Barrier
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Upgrades - Mechanical & Electrical

Mechanical
Ventilation

Cooktop Hood

Space Conditioning

Heat Pump

cient Electric Appliances

\// i
g
i

,x\h...\ill ==

-
——

/S

ciency
ter Heater

h Effi
a

W

H
Heat Pump
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Upgrades - Exterior

9/20/2023

Upgrade Electric Service Remove Gas Service Outlet For Electric |Photovoltaic
and Meter, and Meter Vehicle Charger Arrays
|
HARDSCAPE
(E} SHED
| C o
~
‘ I
5 !

——] ‘/ :' |

| L kR 5 [ I T
™ .‘ z N
= \ \",v / 2 L. J . I I N l" 53 & i
| | R N A
~ N\
' o -\\\ % AN s HARDSCAPE
e N %
,, o AUy
| -. I : . Nhd!
‘-l SOFTSCAPE L
| | o ) | \_’ 4 \ ___/'.ll
L4 Qp%rade Heat Pump
Electric Panel Space Conditioning
N ADJACENT
B SHED
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Upgrades - Impact

EXISTING BUILDINGS (ACTUAL)
NET FLOOR AREA 19,409 sf in 18 buildings/24 units
ENERGY USE INTENSITY 22 kBtu/sqft-yr

% RENEWABLE ELEC 0%

9/20/2023

REUSED BUILDINGS (MODELED)
19,409 sf in 18 buildings/24 units
11 kBtu/sqft-yr

100%
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Upgrades - Annual Energy Use

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

ENERGY USE (KBTU)*

| Lighting and appliances
W Water heating
M Space heat

M Supplemental electric
space heaters

M Air conditioning

Poorly performing existing building

71% reduction

(modeled)
Current - Post-Upgrade
4,757 5,549
19,805 4,071
17,391 2,893
1,695
- 89

*Combined gas and electricity

9/20/2023

Well performing existing building

50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

ENERGY USE (KBTU)*

Current

w Lighting and appliances 5,160
W Water heating 6,503
M Space heat 3,296

M Supplemental electric space

heaters 3,439

M Air conditioning
*Combined gas and electricity

28% reduction
(modeled)

Post-Upgrade
5,951
4,813
2,332

114
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CARE Tool Results

Total Added Embodied & Operational
Emissions Over 25 Years

Do Reuse New
Nothing & Addition Building

Operational Emissions . Embodied Emissions
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CARE Tool Results

Total Added Embodied & Operational Cumulative Emissions Over 25 Years
Emissions Over 25 Years

1000 - 800 -
800 -
ﬁ 600 -
& 3
O 600 - 2
5 © 400 -
i 6t
% 400 - £
s =
200 -
200 -
Do Réiise New 0 5 10 15 20 25
Nothing & Addition Building Years
Operational Emissions . Embodied Emissions
New Building . Reuse & Addition Do Nothing
9/20/2023
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L essons Learned

1. Utilities and Authorities Having Jurisdiction (AHJ) need retooling
to support existing multi-property electrification efforts.

Behind the Meter
battery

Front of the Meter
Community battery

in g I
R

Lt

Heat pumps for space

= & conditioning and
water heating

Relay open: microgrid
that islands /

\/T\/
DIXIX
Y

v
X

XX
N
g
WX
I/

X)

X

X

Relay closed: utility
asset as coordinated
load flexibility

Curbside EV charger

Relay

(Point of Common Coupling)
UTILITIES COMMUNITY MICROGRID
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L essons Learned

2.Do what's doable now.

Space conditioning

pIin
ALL ELECTRIC HIGH EFFICIENCY

EEEEEEEEEE
SSSSSSS

Water Heating
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L essons Learned

3. The EcoBlock Model empowers people.

81
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Le S S O N S Le a I'Nn e d Architecture and climate action

4. The architectural community plays
an important role in reducing
carbon emissions.

This is\,t )hti
“

California becomes the first state in the U.S. to

Renewable Energy Generation Growing in California tackle embodied carbon in its building codes

130
10 ¥ Rooftop Solar
Utility-Scale Solar
110 ® Wind
Ioo B Geothermal
W Small Hydro
90

B Biomass

80
10
60
50
40
30
20
10

Total GWh (thousands)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: California Energy Commission, Total System Electric Generation | August 2023 ('f“b,'g\c h‘
o
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Key Takeaways

1. Transform the Buildings we Reuse 3. Engage and Empower Community

2. All Emissions Matter 4. Do What's Doable



IS

ithout saving th

W

We can’t save this
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Thank you.

Larry Strain

Istrain@siegelstrain.com

Allison Hyatt

allison@siegelstrain.com

Laura Levenberg
laura@siegelstrain.com

Susi Marzuola
susi@siegelstrain.com

| SIEGEL & STRAIN Architects

85



	FINAL_Intro Slide Deck_Reuse and Transform
	Slide Number 1
	Learning Objectives�Reuse and Transform�
	Housekeeping Reminders
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7

	S&S AIA Presentation - Reuse & Transform

