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California’s
Energy Benchmarking Program:
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Public Disclosure Dashboard
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Outline:

* Overview of AB 802 (energy benchmarking program)

 |ntro to Public Disclosure Dashboard

« How to use the too
« Data insights

« Limitations and opportunities



AB 802 — Statewide Energy Benchmarking Program

« AB 802 requires commercial buildings >50,000 ft?2 and
multifamily buildings >50,000 ft>2 and 17 or more units to
annual report energy use to CEC

« Data is submitted by June 1 every year, since 2018

* All reporting is done through the US EPA’'s ENERGY STAR
Portfolio Manager®

* Requires monthly energy use and key operational building
details



Data Disclosed

CEC has authority to disclosure building-level data on public

website per benchmarking regulations including:

* Building address

* Year built

 Gross floor area

* Property type

« ENERGY STAR Score, for eligible buildings.

« Monthly and/or annual site energy use by energy type

« Monthly and/or annual weather-normalized site and/or source energy
use intensity

 Total greenhouse gas emissions



Public Disclosure Dashboard

PUBLIC DISCLOSURE DASHBOARD ------=sssssennusmmmnnnnsmmeene s ssen e e m e senn e e ennn s n e e s s e
« Data can be accessed

from CEC benchmarking
website

View, search, and download energy

performance information for commercial and

multifamily buildings.

 Users can go to
interactive dashboard or

download data directly

PUBLIC DISCLOSURE DASHBOARD >

DASHBOARD DEMONSTRATION VIDEO - YOUTUBE »

Download submitted 2023 benchmarking information

Download submitted 2022 benchmarking information

Download submitted 2021 benchmarking information

Download submitted 2020 benchmarking information




Public Disclosure Dashboard
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Explore Building-level Data
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Building Performance Trends

Greenhouse Gas Emissions Intensity
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Building Performance Trends
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Public Disclosure Spreadsheet

AutoSave al = : oad ADA (1) ,ﬂ Su'ﬂﬂ'l,

File r_iﬂ Insert Page Layout Formulas Data Review View Developer Help Acrobat i Comments i | #% Share ~ |
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Clipboard & Font LF] Alignment = MNumber ] Styles Cells Editing Sensithity Add-ins Adobe Acrobat New Group s
Fa4 T e F CA :
A A | B | C | D | E F G | H | I i
1 ;!nfarmation Reported for 2023, California Building Energy Benchmarking Program, Downloaded February 27, 2025 L
2 |
3 | Ppertfelio Manager Property ID | Building 1D | Building Name | street | City state | Postal Code | Property GFA - Caleulated (Buildings) (ft°) | _Primary Property Type - Portfolio Manager-Calculated
4 | 21229099 0003-0-00 redemption - 161 161 nortech parkway san jose CA 95134 71800 Worship Facility
5 | 24125598 0008-0-00 170 baytech drive 170 baytech drive san jose CA 95134 76799 Office
6 | 24125576 0009-0-00 150-160 baytech drive 150 baytech drive san jose CA 55134 150000 Office
7| 26260726 0010-0-00 4435 fortran ave korean emmanuel church 4435 fortran drive san jose ca "a5134 7805 Worship Facility
B | 3009353 0010/001 2801 leavenworth-cannery, lic 2801 leavenworth streat san francisco CA %4133 133675 Office
9 | 3479322 0010/002 argonaut hotel-sv 435 jefferson street san francisco CA 4109 130000 Hotel
10| 9633417 0011-0-00 44325 fortran dr 44325 fortran drive san jose CA 55134 76319 Office
11.: 3627454 0011/007 anchorage square (2800 leavenworth) 2800 leavenworth street san francisco CA 4133 319933 Strip Mall
12| 10899965 0013-0-00 canaan taiwanese christian church 4405 fortran court san jose CA 95134-2308 66000 Worship Facility
133 25563159 0013/005 2720 taylor 2720 taylor street san francisco cA :Elnusa 54967 Mixed Use Property
14 | 3336844 0013/016 the wax museum building 145 jefferson street san francisco Ca 94133 121481 Museum
Is_j 6841535 0014-0-00 216042190 gold street 2160 gold st alviso CA 35002 127124 Office
16 5319403 0014/001 hotel zephyr - whole building 250 beach street san francisco CA 54133 225235 Hotel
17| 6314709 0016-0-00 8718-san joes-santa clara 2131 gold street alviso A %5002 54439 Hotel
Igt_! 6596368 0017-0-00 2100 gold street 2100 gold street san jose CA 55002 71169 Office
Iﬂ: 6596369 0018-0-00 2130 gold street 2130 gold street san jose CA 55002 52142 Office
20| 3625221 0018/005 williams sonoma - 100 north point 100 north point street san francisco CA Ba133 60000 Office
21 I 6596372 0019-0-00 2150 gold street 2150 gold street san jose CA 35002 52214 Office
22 4472225 0020/001 riu plaza fisherman's wharf hotel 2500 mason street san francisco CA 54133 345000 Hotel
23| 3172933 0022/010 kimpton alton hotel fisherman's wharf 2700 jones street san francisco CA 54133 126250 Hotel
24'i 33979552 0022/015 san francisco fishermans ca hies 550 north point street san francisco CA Ba133 164550 Hotel
25_' 12069047 0023/005 1300 columbus ave 1300 columbus avenue san francisco CA 4133 249352 Hotel




Uses and Benefits of Dashboard

* Provides key energy performance metrics to the public

* Allow building tenants and owners to understand how their
building is operating

« Can help identify opportunities for savings

* Could inform prospective tenants or buyers in lease/purchase
decisions

* Recognizes high performing buildings

« Can be downloaded in excel for deeper analysis



Dashboard Limitations

* Only includes data from submitted buildings, does not show
all possible disclosable buildings

 Data is self-submitted and not verified

* Limited to what is allowed to be disclosed per regulations




Thank Youl!

JoAnna Saunders
I, California Energy Commission
Efficiency Division, Existing Buildings Branch
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Cost-Effectiveness
Explorer

explorer.localenergycodes.com

[ e
Welcome! The Cost-Effectiveness Explorer is a

i e © summary stakeholders develop energy policies for buildi
i I. W Building Estimates
B, Study Results Get started by developing a virtual policy for your jurisdiction...

B3 Policy Design

See alist of policy options Unlock insig

. . policies and
Start by choosing from a menu of energy policy

options created by our experts. Analyze building
size thresholds
nonresidential b

Explore policy options Learn more Explore data

Login/register Accelerate policy development with other available resources...

@ INFO & HELP
Cost-Effectiveness Studies

) NEXTSTEPS :B, E

Find more reach code resources
at

Jasmine Krause

Policy Studio



Cost-Effectiveness Explorer

- Free Web-based software for California city and county
staff, expanding to include other geographic areas soon

- Designed to help accelerate reach code adoption and
support better data-driven decision-making

- Aggregates findings from statewide cost-effectiveness
studies and estimates building stock and future
construction forecasts for each of 500+ California cities and
counties

- Helps users evaluate and develop cost-effective policy
options




Review study results for your jurisdiction

@ Results for City of Palm Springs < Share & Download 3% Edit Assumptions [l{7 N3l lRele [Tae it TS

Existing Buildings New Buildings Climate Zone &) 15 16 Filterby Source Study Building Type Vintage Cost-Effectiveness
ﬁ —
0 Single Family 27,575 Total Units
Study Source: Existing Single Family Building Upgrades = Release Date: May 23,2024 Utility Rate: SCE
W
Built before 1978 . 44.1% 12.154.201 Units Measures combined: v Mone [ Add/Hide Columns
= :
Measures & Packages Benefit/Cost Ratios Per Home Results
On-Bill (2022 Esc On-Bill (2025 Esc) LSC Incremental Cost Annual Bill Savings ¢ Flexible Score
- 1.01is cost effective - 1.00is cost effective - 1.0 is cost effective [on-bill) annual energy savings
[0 windows 2.9 enmm—m 3.1 eum— 17 em $11,463 $1,170 12
D Solar PV 3.0 o 3.2 aammmm 1.7 «=m $9.608 $1,249 17
[J Rr-49 Attic insulation 2.6 enmm 2.8 eum—— 17 em $7.446 $697 8
D R-38 Attic insulation 2.6 . 2.5 -ammm 1.7 =m $6,762 $625 7
[_—_I Mew Ducts, R-8 Insulation + Duct Sealing 7.8 oE— 8.3 4.7 - —— $6,311 $1.749 18
High Eff Heat Pump Water Heater 1.5 e 20 eumm 1.5 «=n $5.193 $541 11
D MNew Ducts, R-é Insulation + Duct Sealing 10.0 cmE— 10,7 o — 6,1 $4,808 $1.715 17
P High Eff Heat Pump Water Heater (repl electric) 2.8 eammm 3.0 enmmm 10 = $4.690 3764
-
D Air sealing 06 @ 06 @ 04 « $4.684 $99 1

£39% [

Seeless 2

S +,2 ®




Review study results for your jurisdiction

B Per home Results and Additional subsidy
Results for . . ] .
City-Wide Impact b . calculations
| Estimates i Filter by 4
1e Results L City-Wide Estimates 3% Edit Assumptions 1l Chart Subsidy Needed Per Home
:remental Cost Annual Bill Savings @ Flexible Score Affected Units Emissions Reductions Lifecycle Savings o On-bill Cost-Effective Payback in 5 Years
(on-bill) annual energy savings [lifecycle) {lifecycle MTCO.e) (omn-bill) (per home) per homs)
$11,871 $373 9 500 4,102 $3,331,434 §712 $10.007
|_—_| Solar PV §9.608 $443 13 500 2326 £3,956,376 o $7.394
D R-49 Attic insulation 7446 £317 7 500 3459 £2,832493 - £5,8561
High Eff Heat Pump Space Conditioner $6,972 $1339 49 500 29237 511,967,128 -~ $276
I:l R-38 Attic insulation 84,762 £291 7 500 3,167 £2,599555 - $5.308
D Mew Ducts, R-8 Insulation + Duct Sealing $6,311 84635 14 500 6,648 35.674519 - £3,136
High Eff Heat Pump Water Heater $5,193 £361 14 500 8,212 £3,228,965 - $3,386

D Mew Ducts, R-6 Insulation + Duct Sealing $4.803 £408 14 500 6,352 £5,435,027 - $1.767




Access policy options

Policy Design
(8]

B My Policies |& Options

#
Show options for: Q. City of Palm Springs Existing Building Options [ New Building Options 7Z View Assumptions < Share
o City-wide Impact Preview
i Requirements for permit applicants Energy Savings Compliance Cost Emissions Reductions Lifecycle Savings
(MMBtu) (lifecycle) (lifecycle MTCO.€) (on-bill)
8 ~ Existing Building Options

& Single Family B3 Multifamily

Require specific cost-effective measures (prescriptive)
Customize

Learn more

This option sets up a policy where permit 2

3.24M $1232M 77613 $264.4M

install meas.

st-effective.

to require

Requires all cost-effective measures as a starting point (&)

8 Multif

Require minimum energy savings with multiple paths to

comply (flexible)
where permit applicants choose
for them fromar 1 ided 3.95M $110.7M 81.694 $257.3M

energy savings. Then, you can Learn more
red flexible score)

This option sets up a policy
sures that work b

fuptoa

the

they ac nimum

review the minimum energ

savings (req

and adjust it as desired.

Impact estimates assume permit applicants choose the lowe

mix of measures

.3 e Family 8 Multifamiby
Choose requirements later

Start your existir
requirements later,

icy with nk state and add Learn more

L]
-

~ New Building Options

e Family Homes
.
High Performance 8,496 $2.8M -57.8 $7.7M

Require hig nce for new residential buildings, Learn more

encouraging elec

You are seeing 6/6 policy options.

e , 0 ¢®




Refine Policy Requirements and Assumptions

Policy Design
Q cy g

B My Policies |&H Options B [PSQA] Example Policy X
L [PS QA]Example Policy © Cityof Carlsbad 53 Existing Residential Buildings [ Code Cycle2022  Edit Assumptions Done
° Checklist Review Requirements Forecast Impacts Download Documents Save Share More Policy  Building Estimates
BASIC
W EXISTING BUILDINGS ¢ POLICY REQUIREMENTS [ Add/Hide Columns
Effective Date ~
L v Single Family Requi ifi
..B: [ bre1975 (9 Require specific measures We assume the policy requirements
re” @D Require a minimum flexible score will take effect starting:
1978-1991
Required flexible score Maximum cost-effective score Calculation method
1992-2005 - Quarter 2 (Apr 1st - Jun 30th) v
22 ., 22 On-Bill (2025) -
v Multifamily
Pre-1978 2026
MEASURE LIST BEMNEFIT/COST RATIOS
1978-1991 2015 - 2080
1992-2005 Available Measures Flexible Score Mandatory On-Bill (2022 Esc) On-Bill (2025 Esc)
Active Policy Duration v
Efficiency
P tration Rat
New Ducts, R-8 Insulation + Duct Sealing 2 a 12 am) 1.2 am 06 = enetrationrate v
Applicability Rate v
Mew Ducts, R-6 Insulation + Duct Sealing 2 9 15 amnm 1.6 amm 08 &
Radiant Barrier Under Roof (when re-roofing) 1 3 4.5 o ) oEEEEE— 27 - ADVANCED
Installation Time v
Cool roof.20 Solar Reflectance - 3 2.6 o= 2.4 == 0.6 -
Clean Electricity Progress v
Cool roof .25 Solar Reflectance - 2 19 emmm 1.7 emm 04 a
Current Grid Clean Electricity Share v
R-38 Atticinsulati 3 ( 15 emm 1.6 aEE 08 m
feinsuiation Wt Natural Gas Emissions Factor v
R-19 Raised Floor Insulation - o - - - Baseline Installation Rate v
-]
Combined Impact for All Requirements 22 = = 2.5 amm CARE Program Enrollment Rate -

Study Source: Existing Single Family Building Upgrades Release Date: May 23, 2024




Refine Policy Requirements and Assumptions

Policy Design

B My Policies

Checklist

v Single Family

|2 Options

[PS QA] Example Policy

Review Requirements

EXISTING BUILDINGS

[Pre1978
1978-1991
1992-2005

v Multifamily
Pre-1978
1978-1991
1992-2005

Customize policy
requirements for your
jurisdiction

-3

View how changes to
your requirements and
assumptions affect

B [PS QA] Example Policy e

Forecast Impacts Download Documents Save

¢ POLICY REQUIREMENTS

(1 Require specific measures (&
@) Require a minimum flexible score (&

Calculation method
On-Bill (2025)

Required flexible score Maximum cost-effective score (0

22 22

MEASURE LIST BENEFIT/COST RATIOS

Available Measures Flexible Score Mandatory On-Bill (2022 Esc)
Efficiency
= MNew Ducts, R-8 Insulation + Duct Sealing 2 » 1.2 am
= MNew Ducts, R-4 Insulation + Duct Sealing 2 () 1.5 a=n
© Radiant Barrier Under Roof (when re-roofing) 1 () 4.5 o
©  Cool roof.20 Solar Reflectance - » 246 o
£ Cool roof .25 Solar Reflectance -- » 1.9 ammm
© R-38 Atticinsulation 3 » 15 emm
© R-19 Raised Floor Insulation - » -
Combined Impact for All Requirements 22 =

Study Source: Existing Single Family Building Upgrades Release Date: May 23, 2024

your projected impact
@ in real time

Share

® Cityof Carlsbad ) Existing Residential Buildings [8 Code Cycle 2022

More

[ Add/Hide Columns

On-Bill (2025 Esc)

12

1.6

5.0

24

17

1.6

0.6 =

05 =

22 =

0.6 -

04 a

0.5 =

25 smm

Edit Assumptions Done
Policy Building Estimates

BASIC “) Restore defa
Effective Date ~

We assume the policy requirements
will take effect starting:

Quarter 2 (Apr 1st - Jun 30th) v

2026 Edit key policy and

building assumptions
directly in your policy

2015-2080

Active Policy Duration

Penetration Rate ~
Applicability Rate -
ADVANCED ) Restore defa

Installation Time v
Clean Electricity Progress -

Current Grid Clean Electricity Share -

Natural Gas Emissions Factor v
Baseline Installation Rate v
CARE Program Enrollment Rate w

.




Review your policy’s impact estimates

2]
o
b
)

Policy Design

B MyPolicies & Options B Prescriptive Multifamily X

Prescriptive Multifamily

Review Requirements Forecast Impacts Download Documents  Flexible Compliance

City-Wide Impact Estimates

Affected Units Compliance Cost
(lifecycle) (lifecycle)
1155 $22,541,122
Gas Savings On-bill Cost-Effective Subsidy
{lifecycle therms) {city-wide)
456,288 -
2,000

o

p 1,500

=

=

i

-

&

wi

o

2026 2034 2036

Emissions Reductions
(lifecycle MTCO e)

13,450

Payback in 5 Years Subsidy

(city-wide)

$8,687,123

Lifecycle Savings

(on-bill)

$39,997,168

On-bill Cost-Effective Subsidy
(CARE)

[city-wide

$1,005,034

2046

9 City of Palm Springs 2 Existing Residential Buildings

Edit Assumptions Share More =

Electricity Savings

(lifecycle k\Wh)

162M

Payback in 5 Years Subsidy (CARE)

{city-wide)

$2,191,670

1,000
50 I II

2062




Review your policy’s impact estimates

Interactive chart with

lifecycle forecast

Policy Design

B MyPolicies & Options B Prescriptive Multifamily X

Prescriptive Multifamily

Review Requirements Forecast Impacts Download Documents  Flexible Compliance

City-Wide Impact Estimates

e +,2 ©®

Affected Units Compliance Cost
{lifecycle} (lifecycle)
1155 $22,541,122
Gas Savings On-bill Cost-Effective Subsidy
{lifecycle therms) {city-wide)
456,288 -
2,000

o

p 1,500

=

=

i

-

&

g

wi

o

2026 2034 2036

Emissions Reductions
(lifecycle MTCO g)

13,450

Payback in 5 Years Subsidy

(city-wide)

$8,687,123

Lifecycle Savings

{on-bill)

$39,997,168

On-bill Cost-Effective Subsidy
(CARE)

[city-wide}

$1,005,034

2046

9 City of Palm Springs 2 Existing Residential Buildings

Edit Assumptions  Share

Electricity Savings

(lifecycle k\Wh)

162M

Payback in 5 Years Subsidy (CARE)

{city-wide)

$2,191,670

More -

Choose which metric to
display in the chart

1,000
50 I II

2062




Review and edit your residential building estimates

Q Building Estimates for City of Palm Springs 3% Edit Assumptions < Share % Download
Residential  Nonresidential Climate Zones 15 16
i
o
EXiStil’Ig Units Total as of 2020 New Unit Forecasts Annual growth rate Total 2023 -2(
Multifamily Units 7 36742 7 1.12% £ 1232

9,160 Units  24.9%

)
"n‘ 1in bulldings
500
400
300
200
100
0
2023 2024 2025
Single Family Units & ADU Multifamily Unit
O it Pty s i @ Muitamly Unks @ single Family Units @® Apus @ multifamily Units
27,582 75.1% 9,160 249%
5 ﬁ' Single Family Units Existing Units as of 2020 Future Units 2023 - 2025
° dwelling units within 1-4 unit buildings 7 27,582 /s 971
-
N m ADUs Existing Units as of 2020 Future Units 2023 - 2025
a‘ accessory dwelling units - F 24




Review and edit your residential building estimates

Building Estimates Assumptions

Residential Buildings v

Q Building Estimates for Clty .Of PaImSprmgs 3 Edit Assumptions < Share Existing Buildings  New Construction
Residential Nonresidential Climate Zone
111 — © Save to policy ) Restore default
® . " . Residential Units as of 2020
Existing Units Total 15 of 2020 New Unit Forecasts 025
: ) = Total units in 2 climate zones 36,742
Multifamily Units /36,742 s 1.12%
. 9,160 Units  24.9%
d [} 1 buildings
. = 500 Climate Zone 15 16
Units in selected climate zone 36,735
400
Single Family Units
300
Pre-1978 12,154 Units
200 1978-1991 5,806 Units
1992-2005 3,961 Units
100
Da.ta .breakdown by Post 2005 5,654 Units
building type 5
2023 2024 2025  Total 27,575 Units
@ Ssingle Family Units & ADUs @ Multifamily Units @ Single Family Units @® ADu: @ Multifamily Units
27,582 175.1% 9,160 | 24.9%
Pre-1978 5,798 Units
1978-1991 2972 Units
1992-2005 225 Units
5 ﬁ' Single Family Units Existing Uniits as of 2020 Future
° dwelling units within 1-4 unit buildings # 27,582 Post 2005 165 Units
-
9 Total
o
N G ADUs Existing Units as of 2020 Future Units 2023 - 2025
o\ accessory dwelling units - 7 24 -




Visualize nonresidential building stock

IQ Building Estimates for City of Windsor T= Edit Assumptions < Share % Download
Residential MNonresidential Climate Zone i
#
o Existing Buildings Total Buildings Floor Area
Data Source: NREL, City and County Commercial Building Inventories as of 2020 356 767M ft’
' £ 5 o | )
Metric y-axis | m il Selection:
=, Buildipgs T J Change the minimum building size
140 | | 100% below, or drag the selector on the
B Categories x-axis ~ chart to refine your selection.
Building Size Larger than 30,000 ft’ ) }
69.7% of all floor area i~ 3 Minimum Building Size ft*
Building type a - 5.35M ft* of floor area '
= 10k .
& All 105 1 = 75%
¥ @ Office ) {37 ' ! exclude buildings over 50k
¥ @ Apartment "
= o ;g Selected Buildings
4 O Warehouse E . 40%
¥ @ Retail s 70 | 50% 142 of 356 Buildings
® Other J“é '
; 3 Selected Floor Area
& © Full Service Restaurant z
ok I / g 88%
4 @ Hotel o 6.76Mof 7.67M ft*
¥ @ Outpatient o
35 | 25%
& © Quick Service Restaurant
¥4 @ Strip Mall j=—= S—
¥ @ Supermarket — .
._):] — ) P _
— E—
Add-Ons @« - o | HEEE ! p— E = E = - =
= ; . X A A A A kS X A X A X
®i  Cumulative Floor Area N~ 8 b =] 2 & & - - o v
- g o bl by [~} o ) S ] =) ] A
% Cumulative Buildings s ¥ o ~ W b Lo N

[ % Values Individual Building Size (ft")

Table

@
o
Q|
)

Building Type Buildings ° Floor Area 2 Selected Buildings © Selected Floor Area =



Visualize nonresidential building stock

Building Estimates for City of Windsor

Residential MNonresidential

Existing Buildings

Data Source: NREL, City and County Commercial Building Inventories

Metric y-axis v

Buildings

Analysis options

H

@
o
Q|
)

Categories x-axis ~ @
Building Size

Building type @ -
& All 105
¥ @ Office
¥ @ Apartment
¥ © Warehouse
¥ @ Retail

¥ @ Other

Number of Buildings
b |
S

® © Full Service Restaurant
¥ @ Hotel

¥ @ Outpatient

& © Quick Service Restaurant
¥ @ Strip Mall

¥ @ Supermarket

Add-Ons &€ -~

®  Cumulative Floor Area |
& Cumulative Buildings

[J9% Values
Table

Building Type

(=]
o [l

«:‘O.SOK I ‘

Jo.qu’{ I= .|

Larger than 30,000 ft*
69.7% of all floor area
5.35M ft* of floor area

Individual Building Size (ft")

Buildings 2

5'7.5;{

?,5‘_10'!{

Existing Buildings PDF
New Buildings PDF
=<, Share % Download
Existing Buildings XLS
New Buildings csv Climate Zone SIS
Total Buildings Floor Area
as of 2020 356 7.67M ft?
- Building Size Selector
Selection:
Change the minimum building size L
100% below, or drag the selector on the
chart to refine your selection.
Minimum Building Size ft*
10k v
75%
! exclude buildings over 50k
Selected Buildings
40%
50% 142 of 356 Buildings
Selected Floor Area
88%
6.76Mof 7.67M ft?
25%

0%

<5k

Selected Buildings

Selected Floor Area



Visualize nonresidential building stock (coming soon)

Q Building Estimates for City of Windsor 3 EditAssumptions =<, Share % Download
Residential Nonresidential Climate Zone 3
f
@ Existing Buildings Total Buildings Floor Area
Data Source: NREL. City and County Commercial Building Inventories as of 2020 356 7.67Mft?
Metric y-axis o - o
e o beseeeaae tion:
8 Buildings ze the minimum building size
140 H I, or drag the selector on the
(=] Categories x-axis v : SEIECtEd EIT\ISSIOI'IS to refine your selection.
Building Size " Largerthan 30,000 ft* 70%
i 69.7% of all floor area num Building Size ft*
Building type @ - | 535Mft'offloorarea — 15,432 MTCO.e
All 105 o
® Office slude buildings over 50k
@ Apartment $ ‘
@ Warehouse e} Selected Buildings
3 40%
% @ Retail 5 70 142 of 356 Buildings
@ Other % |
) Full Service Restaurant Z ;e;c,;d Flporat=s
@ Hotel = 676Mof 7.67M ft*
@ Outpatient
35 25% -
@ Quick Service Restaurant Selected Emissions
@ Strip Mall 70%
2 = ' 15,432 MTCOse
o @ Supermarket .
_" ]
Add-o = .
= ns @© i = _ »
Cumulative Floor Area 5 § ,}? §’ § ,.“5" é" § S?’ ,‘? “;’
0 Cumulative Buildings g = ¥ & & § = = ~ i
[ % values Individual Building Size (ft")
Table ~

Building Type Buildings = Floor Area = Selected Buildings =




Data & Methodology

Data Type

Source

Things to Be Aware Of

Existing Residential Data

CA Department of Finance
building stock, with census
data as needed

Does not account for renovations, tear-down replacements,
or destruction of housing units

Multifamily data is shown in units.

Existing Nonresidential
Data

NREL City and County
Commercial Building
Inventory

Buildings that aren’t sold very often are underrepresented
(schools, hospitals, religious buildings) due to the base
dataset (CoStar).

Apartment data is shown in buildings.

New Residential Data

CEC new construction
forecasts

Your jurisdiction’s growth rate may vary compared to the
statewide growth rate

New Nonresidential Data

CEC new construction
forecasts

Your jurisdiction’s growth rate may vary compared to the
statewide growth rate




I_ Cost Effectiveness m
. Explorer i

Hi there ¥
How can we help?

Thank you | .

Send us a message
We'll be back online in 2 hours

sl

‘z explorer.localenergycodes.com

Schedule a walkthrough:

>4 jasmine@policystudio.co | enasime

Home Messages
N’



BAYEED

Residential
Income

Bay
Energy Atlas Area

Energy Atle

This project is funded by the Bay Area Regional
Energy Network (BayREN), a collaboration of the nine
counties that make up the San Francisco Bay Area, in
partnership with the California Center for Sustainable

Communities at UCLA. s - | .. : BUIIdlng BU||d|ng
X . Type Size

Click on one of the
tiles to see the map

visualization—or read Bu"d]ng
more about the .
praject here. Vlntage

Spencer Mathews

California Center for Sustainable
Communities at UCLA




Introduction

e The Bay Area Energy Atlas is a large,
interactive database of account-level
electricity and natural gas consumption that
is linked spatially to building characteristics
and sociodemographic data

e Collaboration between ABAG/BayREN and
the California Center for Sustainable
Communities at UCLA

e First released in 2020, followed by periodic
updates




What Can You Do With The Energy
Atlas?

P Map PG&E electricity and BAYW By|Census Places ~ |show the [Total + |[Flectricity Cansumption ~ | of [MultiFamily ~ | buildings for [y~ ]in[gi)  ~] =
gas consumption at multiple -~~~ ..~~~ .
geographic levels . s O

- Mot available O]
. a X

[ Explore Consumptlon by C g |:;I:§:2:::2:::ty .
parcel use type, building s
size, and building vintage Sl

e View statistics such as per S —
capita energy use and

energy use intensity (EUI)




Using the Energy Atlas

ma:m By Counties - |show the |Total - | Electricity Consumption - | of Multi-Family hd buildings for !(AII} - | in|am - | e
Census Tracts th)taI t Electricity Consumption | |
Census Places Median Combined Consumption (BTUs) | Agricultural (Al (All)
Zip Code Tabulation Areas Median Per 5q. Ft. Matural Gas Consumption | Commaercial Jan - 2015 KWh
k Industrial | Feb | 2016 in
Counties Per Capita _/' e L E—
b | Institutional Mar | 2017
_ | Multi-Family apr  P3|[] 2018 7.B78
- Single-Family May |a[#] 2019 @)
- Sonoma County Mapa County | Other Jun ot 2020 (3]
o5 Unknown Jul 2021
Aug Ca... Ap...
I [ 3 : Solanc County Sep F hgrcﬁ[rﬁtg—
Oct unties -
Nov  hw map labels
Dec  jamap labels
Contra Costa County ': -A-' —

& 2025 Mapbox © OpenStreetMap

Select Counties to |Compare ~ | their consumption (D




Using the Energy Atlas

BA“EEH] By| Counties

~ |show the |Total

© 2025 Mapbox ® OpenStrestMap

+ || Electricity Consumption ~ | of [muiti-Family  ~ | buildings sized [1-10ksq. /.~ | for [(an)

MNapa County

Sonoma County

1-10k sq. ft.

10k-20k sq. ft.
20K-30k sq. ft. bmption in
30k-40k sq. ft.
40k-50k sq. ft.
S0k+ sq. ft.

Unknown ilahle

Solano County

Contra Costa County

San|Mateo County

Santa Clara County

Select Counties to | Compare * | their consumption (@

X
Filter by County

[ Al Counties

(*) Show map labels
Hide map labels

Building Type
Building Size
Building Vintage
Residential Income

Profiles

About
FAQ
Tutorial

Methods




Using the Energy Atlas

Bnﬂﬂiﬂl By counties ~ |show the [Total = || Electricity Cansumption = | of [muiti-Family = | buildings built [1578-1989 = | for [ X
Before 1949
1950 - 1977
1978 -1989 Building Type
After 1990 mption in
Unknown Building Size
BS.66M
hiaskad Building Vintage
S D oLy fepEotinty Mot available
5 Residential Income
Solana County Filter by County
|AII Counties Prcﬁ |E'S
(%) Show map labels
Marin Count: Hide map labels
About
FAQ
Tutorial
Methods

£ 2025 Mapbox © OpenStrestMap

Select Counties to | Compare = | their consumption (i)




Using the Energy Atlas

P of the Median
BA“EEN B}flCensus Places - |Sh0W the |Tr:|tal - ||Electricityl:onsumptinn - |£i‘|:|r'."ll_lIt'|—Fz:rniI\,.-I - | bLIl'dII'IgS B0-100% hd x
Income for

0-20%

Building Type
Cloverdale 30-50% ‘ g g yp
Sea Ranch CDP Geyserville COP 50-80% Consumption in o '
BO-100% [ Building Size
Healdsburg 100-120% 144 30k
Timbe ———ny Owver 120% Masked Building ‘uﬁntage
Moskowite Corher COP' _ Dikon Unknown Mot available
Eirniks COP > Residential Income

Filter by County

|AII Counties Profiles
Filter Census Places
| Incorporated & Unincorpd AbOUt
(®) Show map labels
Hide map labels FAQ
: Tutorial
Methods

San Martin CDP

Gilroy

© 2025 Mapbox & OpenStrestMap

Select Census Places to | Compare = | their consumption (i)




Using the Energy Atlas

BAYRE

By | census Places + | select (Muttiple values) v |and show the [Electricity Consumprion v |for [(al) = |in[z021 =

(D Here you can access the range of
variables available across the map
pages.

Select Census Places in the menu
bar above or in the map and choose

whether to compare or aggregate
the consumption data of multiple
selections below.

< Back to Building Type Map

B 2025 Mapbox © OpenStreetMap

Demographics

Antioch
115,016 Total Population
$90,709 Median Household Income

Filter by County

WD _
]

| Contra Costa County

Filter Census Places

[ "
| Incorporated Cansus Places

(®) Show map labels
Hide map labals

A
WialniHifreek
N

Select Census Places to Compare their consumption (i)

Walnut Creek
69,809 Total Population
$129,971 Median Household Income




Using the Energy Atlas

iTAREN

Analysis Mode Result View

Tipare

© Bar Grap

Building Types
Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec | 2021
. Agricultural . Commercial . Industrial Institutional . Multi-Family . Single-Family . Other . Unknown

Monthly Total Electricity Consumption

in kKWh
@ Antioch Walnut Creek
Agricultural  Commercial Industrial Institutional  Multi-Family  Single-Family Other Commercial Industrial Institutional  Multi-Family  Single-Family Other Unknawn
30M
20M
<
- ‘lll
LR 22 2222 2] LR 2222 22202 LR 222222 a. 00 P2 R 22 SRt a0ttt HMMEA N e MMM
A R e R e R A R S e e S e e N S N e I R T T e T T T B B T P I I R R B e
LTI N Y I Y I ™ L Y T Y N I " I Y S Y N ™ I Y A Y I Y L AL Y A I Y NN N Y N I Y A Y I Y L A Y A " I e L Y N Y N " I Y I Y N ¥ ™ A Y A I L Y N Y N " I Y S N Y ™ A Y N " I Y I Y N N " I Y O A B |
I - I — S~ S R I —
B L L R

Total Built Space
In Square Feet
@ Antioch Walnut Creek

60M 54 6M




Using the Energy Atlas

BAYREN

By | Census Places ~ | select|(Multiplavalues)  ~ |and show the |Electricity Consumption  « | for [(a) ~|in|zo21 ~

() Here you can access the range of
variables available across the map
pages.

Select Census Places in the menu
bar above orin the map and choose

whether to compare or aggregate
the consumption data of multiple
selections below.

< Back to Building Type Map

B 2025 Mapbox & OpenStreetMap

Demographics

Antioch
115,016 Total Population
$90,709 Median Household Income

Filter by County

| Contra Costa County

Filter Census Places

[ »
| Incorporated Census Places

(®) Show map |labels
Hide map labels

A
Walnifresk
N

Select Census Places to Compare their consumption (i)

Walnut Creek
69,809 Total Population
$129,971 Median Household Income




IVI Et h 0 d O I OgL//\ CalEnviroscreen 4.0

«~ o CensusTractscore
S /e DAC Status Boundaries

Census Data

® Boundaries

® Population

e Median Household
Income

Assessor Parcels
® Use type
® Building size
® Building vintage

PG&E Data
e Account-level
electricity & gas bill
data
e Customer addresses

~
\\A

California Center for Sustainable Communities at UCLA




Data Masking

set of energy customers

Nonresidential |-

contains < 15 total customers

any single customer’s

consumption is > 15% of the
total combined consumption
of the group

contains < 100 total
customers



Data Masking Example

Census tracts, Single family,
Vintage 1978-1989

County, Single family




Strengths

e Real energy consumption data, not modeled

e Linked to parcel, building, and
sociodemographic data

e Reported at multiple Census Geography levels

e Monthly resolution exposes seasonal variation




Challenges

e Utility data is messy and sometimes incomplete
o Utility databases are designed for billing, not analysis
o Consumption skewed by net metering
o Billing periods not aligned with calendar months and sometimes long
O Address data not standardized

e Assessor parcel data varies in quality and information
O Repeated and overlapping parcel boundaries
O Buildings are difficult to quantify

e Privacy rules limit the public release of data
O Per California Public Utilities Commission Decision (D.14-05-016)
O Residential: 100 or more residential customers
O Commercial or Agricultural, Industrial: 15 or more customers, with no single account
constituting more than 15% of the total consumption



Thank youl!

Website: ioes.ucla.edu/ccsc

Bay Area Atlas: https://bayarea.energyatlas.ucla.edu/

Contact: ccsc@ioes.ucla.edu



http://ioes.ucla.edu/ccsc
https://bayarea.energyatlas.ucla.edu/
mailto:ccsc@ioes.ucla.edu
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BayREN Existing Buildings:

Decarbonization Study and Dashboard

BAW Bay Area ting B ngs Study

Overview | Building Characteristics = Energy/Emissions Data
Provide Feedback
Report a Problem

EXPLORE VISUALIZATIONS

- Building T
Overview QBuldns Tyze Download Dashboard Data
(® YearBuilt

Several key sources were compiled to generate mumbers in this dashboard: ReCGrid, County Assessor Data, Census Data, PUMS, ResStock and ComStock.
Statistical estimates have been used where more granular data is lacking. Reach out to BayREN if you can help us improve this public tool by providing more §
on your jurisdiction.

M Pre-1940 13505 M 1570s 1550s W 20105
& Dashboards - 15405 W 15505 W 15205 I 2000s
Alzmeds NG I 4 e .

Contra Costa [N EENTTTTE .

Study Overview

San Francisco [N i
san Mateo [ [ B ]
SantaClars [ I T —— .
Solano I IR N
senoma [ ERTTTEE .

oK 50K 100K 150K 200K 250K 300K 350K 400K 450K 500K

About the Tools >

Building Count

Ownership Breakdown

Powered by: Use Category Owner Occupied Renter Occupied
& Mapbox ©03M Commercial 1,161,465 Buildings 573,428 Buildings
TRAN.
COMMISSION Emissions Bv Buildina Cateaories EUI By Buildina Cateaories
3™, AssociaTION Residential W Commercial Residential W Commercial

: OF BAY AREA

w®’ GOVERNMENTS Alameda _ Alameda
Contra Costa - Contra Costa

Emily Miller
Building Energy Engineering Specialist



BayREN Existing Buildings Study

https://bayren-existing-buildings.mtcanalytics.org/

Purpose:

Give local governments a place to start in understanding their
existing building stock.

Help inform policy and incentive programs to hit local
decarbonization goals

Per city figures on:
Building Type (e.g. single family detached, office, municipal)
Building vintages, total square footage, rent/own
Energy and carbon estimate per subcategory

Impact of various energy conservation and electrification
measures on energy and carbon.




County Data Overview

Bay Area Existing Buildings Study

Overview | Building Characteristics | Energy/Emissions Data

O Building Type

@ Vs Biilt Download Dashboard Data
Ul

Overview

Several key sources were compiled to generate numbers in this dashboard: ReGrid, County Assessor Data, Census Data, PUMS, ResStock and
ComStock. Statistical estimates have been used where more granular data is lacking. Reach out to BayREN if you can help us improve this
public tool by providing more data on your jurisdiction.

B Pre-1940 1950s B 1970s 1990s B z010s
1 1940s B 1960s B 1980s B 2000s
Alameda | INEG—_—— Il 4 S 1R
Contra Costa [N I - .

Marin [l Il N
Napa VM

San Francisco _ -'

San Mateo - -

Santa Clara [ SN L . .
Solano IV NI N
sonoma [ Il B .

0K 50K 100K 150K 200K 250K 300K 350K 400K 450K 500K

Building Count
Ownership Breakdown

Use Category Owner Occupied Renter Occupied
Commercial 1,161,465 Buildings 973,428 Buildings

Dacidantial 1 2172 £QA Buildinae 1 NN 200 Baildinae

© Mapbox © 0SM




Detailed Building Type Data by City

Bay Area Existing Buildings Study

Overview | Building Characteristics | Energy/Emissions Data

Select County Select City Select Category

Select Type

Decarbonization Strategies

¥ ¥ Select Year Built

Alameda | [(an) | [an)

| [an)

- | Download Dashboard Data

| [an)

Several key sources were compiled fo generate mumbers in this dashboard: ReGrid, County Assessor Data, Census Data, PUMS, ResStock and ComStock. More information available in the methodology report

Building Breakdown by Categories
Alameda County

0K S0K 100K 150K 200K

Residential

B Commercial

Building Count

C) All 5elected Cities Aggregated

Deta IIEd Breakdown (Num bEI" C!) Breakdown by Individual Cities

of Buildings)
Alameda B

albany 7]
Berkeley M
Gublin |

Emeryville

Fremont ."
i

0K 20K 40K 0K 80K 100K

Hawvward

Building Count

C) All Selected Cities Aggregated
(®) Breakdown by [ndividual Cities

Detailed Breakdown (Building

Sq Ft)
Alameda |
albany B
Barkealey |
Cublin l |
Emeryville [
Fremaont ... |
Hawward ]
am 50M 100M 150M 200M 250M

Building Square Footage (Total Sq Ft)




Energy Use by Building Type per

Bay Area Existing Buildings Study

Overview | Building Characteristics | Energy/Emissions Data

Select County Select City Select Category

Decarbonization Strategies

Select Use Type Select Year Built
- | Download Dashboard Data

- || e - | ey

= || e - | (an)

Alameda

energy and emissions values.

Where parcel-level data is lacking, statistical averages from ResStock and Com5tock were used to derive a reasonable estimate for total annual

B Commercial

B Commercial
Energy Use by Building Categories Residential Emissions by Building Categories Residential
OB 2B 48 6B 8B 10B 128 148 0K 200K 400K 600K 800K 1000K 1200K 1400K 1600K
Total Annual Energy Use (kWh) Emissicns (short tons)
Emissions by Sub-Categories Energy Use by Sub-Categories
. - il .
0K 200K 400K  GOOK 800K  1000K 1200K 1400K 1600K OB 2B 48 6B 8B 10B 128 148
Emissions (short tons) Total Annual Energy Use (KWWh)
Single family detached Mobile homes . Warehouse Retail . Medical - Hospital & Clinic . Recreation
Single family attached . Group Housing . Transportation . Mixed Use Medical - Other Agricultural
. Multi-family 2-4 units . Entertainment & Culture . Office . Industrial/Manufacturing . Food Service
Public Assembly . Education Other

B Hotel

. Multi-family 5+ units




Top Performing Measures per City

Bay Area Existing Buildings Study

Overview | Building Characteristics | Energy/Emissions Data Decarbonization Strategies

Select Residential Use Type Select Residential Year Built

| ! Use these menus to further ~ FuelSource
(A1) = |l (an)

* lrefine building type and age M Electricity I Mixed Fuel

Top Combinations
The combination of measures that is predicted to make the greatest impact in your city are displayed below.

Hover over an ECM to learn more

Water Heating Electrification HWVAC Electrification COP Electrified Appliances Envelope LED Upgrades
Package 08 Base HPWH Mid-efficiency HP + duct efficiency = Stowves, Dryers, and Pools  Air sealing, attic, floor and wall insulation
Package 10 Advanced HPWH High-efficiency HP + duct efficiency | Stoves, Dryers, and Pools | Air sealing, attic, floor and wall insulation
Package 11 Advanced HPWH High-efficiency HP + duct efficiency | Stoves, Dryers, and Pools Advanced air sealing and insulation LEDs
Top Combinations of Improvements to Reduce CO2 Emissions Top Combinations of Improvements to Reduce Energy Use
300.00M
53.54K 274.44M
50.00K et Ok
E 0.00K
+ 40.00 200.00M =
0 158.3EM % I
o 151.55M - @
g 30.00K 143 32M 150.00M 2
2 =
5 z
B 20.00K 100.00M ™
=
w
10.00K 50,00M
~ 1.54K 1.50K 1.45K »
0.00K = = 0.00M
Baseline Package 0B Package 10 Baseline Package 08 Package 10 Package 11




Potential Decarbonization Measures

Residential Commercial

DHW DHW

Standard HPWH Water Heating Electrification
Advanced HPWH HVAC

HVAC
Mid-efficiency HP + duct efficiency
High-efficiency HP + duct efficiency

Envelope

Light upgrade
Medium upgrade
Advanced upgrade

Plug loads/Lighting
LED Lighting Upgrades
Electrified Appliances

HVAC Electrification Base COP
HVAC Electrification Advanced COP

Envelope
Light Upgrade
Advanced Upgrade

Plug loads/Lighting

Plug load optimized controls
LED Lighting Upgrades
Electrified Cooking Equipment



Reviewed Data Sources

Building Stock Energy + Carbon Electrification
Benchmark Data Inputs Model Prototypes Weather Data

e ReGrid Data e City of SF e Panel Sizes and e ResStock + e 5 California
* GIS Assessor Benchmarking Peaks (HEA/RE ComStock Climate Zones
Parcel Data Data and LBNL Databases and Found in Bay
e PUMS from ACS e LBL Building Datasets) Prototypes Area
e BOE Jurisdiction Performance e NEC Cutoff Years e CBECS/RECS ©1,2,3,5 12
Assignment Database e Building e Residential
e Housing * BayREN Green Equipment Appliance
Elements Reports Home Labeling Turnover Saturation Survey
e OpenStreetMap Data e Rebate Program e Commercial
Building e BAMBE Data Saturation Survey
Footprints Multifamily
Evaluation



Existing Building Methodology Overview

Assemble and process parcels data

’ \

' 1

I

I 2. Extract county- 3. Align county-specific .

: I Asscn;:tl: paircels —_—> specific typology ——3( typologies into unified |

Il indicators groupings !
7

6. Rectify vintage data 5. Rectify gross floor 4. Rectify typology data
gaps area (GFA) data gaps gaps

9. Derive building 10. Aggregate data for
heating fuel trends emissions dashboard

7. Derive and apply

8. Denive EUI




Combining and Leveraging Data

Ensuring that the Right Data is Used to Answer Each Question

What is in My Jurisdiction?

Number of e Parcel data first: ReGrid,
SESle AN OpenStreetMap, Assessor
Data, etc.

Use

e Filling gaps and providing
context using Census data
(not parcel level)

B * Gapsindata

Footprint Area e Commercial

e Multi-family homes

e Consistent building ages

Year Built

Jurisdiction:
City/County

County-
Dependent on
LEVE' collection of
individual counties
Parcel Data

Parcel data

. containing: Land
ReGrid Data REN:MEL™
Vintage, and
Building Size,

Sampled, residential
data from the

Census data
Data Community Survey

(ACS)




ResStock and ComStock Model Database

End-Use Load Profile Project Overview

ResStock and ComStock is an extensive
database of thousands of models run in
EnergyPlus.

Collect best available
ground truth data

Data from these models are combined
with our existing buildings estimates to
predict current EUl and show the impact
of various ECM packages on the Bay Area

L ] L ]

B u I I d I n g Sto C k . Foundational dataset
of validated end-use
load profiles for the
LS. building stock

Builing Stock Models

@) ComStock
@ ResStock

|

\

Calibrated models for

valua tt.tl Imp act
of futur "s.«'s,/‘l

1h|5, =




Creating a Cohesive Picture

Layering existing building characteristic data with modeled ECM energy and GHG savings statistics

Applicability of
ECMs per building
type and vintage

Energy and Carbon Energy and Carbon
Building vintages with ECM package with ECM
per city applied per packages applied
building type for your city

Building type
counts per city




Discussion

Process: Result: Most locally accurate city-level

- Many available local data sources estimates to date

layered in GIS
- The best local data was selected for Restrictions:

each parcel and data type - Data is not precise per building, certain
- Where data does not exist, infilled building types may be off

with the best available statistics - Certain local data affecting policy does

not exist comprehensively (e.g. water

- Sample tested to add logic streams _
heater location)

that correct poor base data.



Resources Available on BayREN Website

Read about all available building characteristics data BAYRED ARUP
. Existing Buildings Stud
and our methodology on the BayREN website. TE i

Belerence: 29947 Task 3

"Existing Buildings Characterization Report"

- "Energy Conservation Measure Analysis
Methods"

- Commercial and Residential "Explainers"
- "Dashboard Data FAQ"

We have built a robust local backend data set,
which can be used as a starting point to answer
more specific questions about buildings in your city.
Reach out to Arup to start a conversation.



https://www.bayren.org/sites/default/files/documents/2025/BayREN%20Detailed%20Building%20Characteristics%20Report_Final_0.pdf
https://www.bayren.org/sites/default/files/documents/2025/BayREN%20Existing%20Buildings%20Dashboard%20Report%20103124.pdf
https://www.bayren.org/existing-buildings-study
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CEC Benchmarking Data

Out of 47 buildings in Antioch with data in CEC’s
Benchmarking database, 11 are multifamily buildings

e The 11 buildings have a total floor area of 1,434,034 sf

e 10 of the 11 buildings have Energy Star ratings of 73 or e miint
higher e
o 5 of those buildings have Energy Star ratings of 97 or above ;; *

Site Energy Use Intensity
Weather Normalized (kBtu/ft?)

Antioch

o] All Other
8 MedianEU

0 2019 + 2020 X 2021 *k 2022 & 2023

e The one building that does not:
O Has an Energy Star rating of 50
©  Was built in 2003 : AN .
O Has 225,840 sf

ENERGY STAR Score
Verified

O U ses a p p rOXi m ate Iy 40 IVI k BTU i n e n e rgy ied scores of 75 or more (shaded blue area) are eligible for ENERGY STAR Certification




Energy Atlas

Profile page

v | of [Multi-Family v buildings sized 50k+sq. ft.

v for[@an ~linfan =

Consumption in kWh

\ |
e Total population =115,016 /) Masked ®
e Median HH income = 590,709 Not available ®
e By square footage, most of Antioch’s buildings were & X
built after 1990 ety PGt o)
e Antioch has 3.3M sf of multifamily buildings _XNE e
Building Size page PR e T
e Multifamily buildings over 50k sf use less electricity ridemap e

per sf than smaller buildings

e A number of multifamily buildings 40k-50k are all-
electric (can infer this)

* | their consumption

e geographies to clear selection

Building Vintages page

e The multifamily buildings that use the most energy
per sf are those built 1950-1977, followed by those

2018 | 2019 | 2020 | 2021



Building Estimates for City of Antioch 32 EditAssumptions < Share & Download

Residential ~ Nonresidential Climate Zone 12
Existing Buildings Total Buildings Floot Area
Data Source: NREL, City and County Commercial Building inventosies a5 of 2020 987 18.4Mt*

Metric y-axis . Selection:

[ ]
® Buildings L Change the minimum building size
- 170 p | 100 below, or drag the selector on the
O : ; ‘ C I V‘ n ‘ ; ; Floes ey 4l chartto refine your selection.

Categories x-axis
ot Minimum Building Size ft*
None o
® Building Size o f Sane -
12 = { %
Building Type |

| 1% exclude buikdings over 50k
Vintage /
/ ’ Selected Buildings
Building type @ -~ 3 | 24%

=Al . 233 0f 987 Buildings
@ Retail

® Apartment 8%

Office e 155Mof 18.4M ft*

A\ | Selected Floor Area

Humber of Bulldings

@ Warehouse /
®Other -
Outpatient o

e 260 multifamily buildings, with ~5M sf in area |

@ Quick Service Restaur..

@ strip Mall 0 - .
& ¥
g §
§ 8

e Most multifamily floor area was built in the

@ Hotel
individus Building Size (")

1970s, 1990s, and 2000s L

City and County C as0f2020 987 18.4Mf

e ~10% of buildings covered by CEC - T _ -
benchmarking

x x x
§ H & H :
& £l g 4

“10gy
0100,

% Downloax

chart to refine your selection.

Results for City of Antioch <

Minimum Building Size ft*
none 2

Existing Buildings  New Buildings Climate Zone @ 12

‘exclude buildings over 50k

p | \gr——
24%

233 of 987 Building:

Multifamily 4,388 Total Units

e Many measures may be cost-effective for e gy 55 s 55 D

Y scaedrioorares
| t .f 1 | b 1 | d 1 b 1 | t b f 1 9 7 8 Built before 1978 ) 41.4% 1816 Units - ??SM““»"M“:
Muititfamily bunidings oul erore ,
M . Measures & Packages Benefit/Cost Ratios
includin g- e
S I V J R-13Wallinsulation 18 @m 2.4 eumm
O O a r P [J R-49 Attic + Air Sealing 3.9 enm— 4.2 nm— .
O PV + H PW H a t b u r n O u t [J R-19Floor Insulation 011 06 @
. L [ R-49 Attic Insulation 27 amm 26 emm " v
o R-13 Wall insulation
[ AirSealing 11 & 15 emn
o R-49 attic insulation YR ! —
. | . [J Cool Roof (when re-roofing) 3.9 o m— 34 enmm—
O AI r S e a I n g [J Water Heating Package 18 em
o D uct sea | | N g O ouetsesing 11y w— 134 e—
e, o [J LED +Exterior Photosensor 20 @m
o HP space conditioner




Existing Building Study

Most multifamily buildings in Antioch:
e Have 5+ units (about 5% of multifamily buildings have less than 4 units)
Most effective Decarbonization strategies for multifamily buildings:

e Water heating electrification would be the single measure with the largest impact
on both energy use and GHG emissions

e A package that includes water heating electrification, space heating electrification,
and building envelope improvements would nearly eliminate GHG emissions

Building Breakdown by Year Built
antioch City [N | [ ————— I M 20105

B 2000s
1930s
1980s

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Building Count m

B 1570s

B 1960s

19505

1940s
W Pre-1340



Synthesizing the Detailed Information

Key facts/trends revealed:

e Multifamily is a small slice of the residential emissions pie; single family dominates
e More buildings were built in the 1970s and 1980s than any other decade
e The multifamily buildings constructed prior to 1978 use the most energy per sf
O These buildings also have the most options for cost-effective retrofits
e Antioch has small and large apartment buildings, but not much in between
O 10% of apartment buildings have about 70% of the multifamily floor area
O 75% of apartment buildings are smaller than 10,000 sf
e Water heating electrification would be the single measure with the largest impact on
both energy use and GHG emissions
e Some buildings over 50,000 sf may be missing from the CEC database
e One multifamily building over 50,000 sf is performing poorly or data was entered
incorrectly



What would be some good options for
the City of Antioch to consider?

Focus on multifamily buildings built prior to 1978
for the biggest impact

Educate building owners about:

* Energy efficiency and building decarbonization

» Technical assistance and incentive programs available, especially direct install
programs

G0 ClbiiiEln L - Avoiding service upgrades
* Pending Air District or CARB Zero NOx rules

bu i Idi ngS : * EV charging programs

- e . A [ N | N . -

Encourage building owners to make energy-related improvements

* Waive fees or otherwise incentivize equipment changeouts
* Simplify permitting processes




What would be some good options for the
City of Antioch to consider?

Educate about state’s pending Building Performance Standard
Identify any building owners NOT shown on the CEC Dashboard:

» Contact to see why they are not participating
» Consider offering assistance collecting and/or reporting data — these can be
barriers, especially for properties without professional property managers

Contact owner of large building with the Energy Star score of 50

» Did they make a mistake when submitting their data to the state?
« If not, they could likely save a lot of money through retrocommissioning

Consider encouraging electrification of water heaters in particular
Provide information about technical assistance and incentives available




Lessons Learned/Conclusions

e Data about existing buildings can be challenging
O Local datasets are often incomplete
O National datasets are not as accurate for smaller areas like cities
O Some of the data we want just doesn’t exist anywhere

e Numbers in the tools are not precise
o All of the tools are based on available data — but some use different
sources and some process data differently
O Don’t expect numbers to match

e You should be able to see consistent trends across the tools, even when the
numbers may be different



Lessons Learned/Conclusions

Invest + Time working with each tool

FOCUS  On patterns and trends

» Tool documentation, help files and
CO NSuU It developers

CO nfl 'm - Everything with local data



Geography
Measures & Impacts
Occupancy Types
Year Built

Floor area

Exclude 50k+ sf
Specificity

Energy Use, by fuel
Energy Star Score
Site EUI (kBtu/sf)

Total Emissions

Emissions per square foot

Income

Own/Rent

CEC Benchmarking
Data

CA

Yes
50,000sf +
Street address
Reported
Yes
Yes
Yes

Yes

Cost-Effectiveness

Explorer
CA
Yes

13
By decade
By size interval
Yes
City

Estimated
Yes
Yes

Planned

Energy Atlas

Bay Area & SoCal

8
By decade

By size interval

City, Census Tract
Metered

Yes

Percent of median

BayREN Existing
Building Study

Bay Area

Yes
22
By decade
By size interval

City

Estimated
Yes

Yes

Yes






Are there features for a tool that you would like to see
but were not included?
O Ask! Sometimes there are resources to

expand functionality.

Other tools are in development

O Reach out to the presenters to keep track
of the evolving options

Spend time exploring, but ask for a
tutorial as needed:

CEC Benchmarking Public Disclosure Dashboard

O

Cost Effectiveness Explorer

O

Bay Area Energy Atlas

BayREN Existing Buildings:
Decarbonization Study and Dashboard

O

78


https://tableau.cnra.ca.gov/t/CNRA_CEC_PUBLIC/views/EnergyEfficiencyBenchmarkingDashboard/BenchmarkingDashboard?%3AshowAppBanner=false&%3Adisplay_count=n&%3AshowVizHome=n&%3Aorigin=viz_share_link&%3AisGuestRedirectFromVizportal=y&%3Aembed=y
https://explorer.localenergycodes.com/
https://www.bayren.org/building-and-energy-tools/bay-area-energy-atlas
https://www.bayren.org/existing-buildings-study
https://www.bayren.org/existing-buildings-study

Thank you!

JoAnna Saunders
CEC
joanna.saunders@energy.ca.gov

Jasmine Krause
Policy Studio
jasmine@policystudio.co

Spencer Mathews
UCLA
smathews@ioes.ucla.edu

Emily Miller
Arup
emily.miller@arup.com

Karen Kristiansson
BayREN
kkristiansson@bayareametro.gov

Misti Bruceri
MBA Energy
mistib@mbaenergy.com

Kelly Cunningham
PG&E
kelly.cunningham@pge.com
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