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Climate Action Update

1. Denver’s Office of Climate Action, Sustainability and Resiliency (CASR)
Achieve zero emissions as quickly and equitably as possible.

2. Developing Denver’s GHG Inventory Dashboard and Forecast Model
3. Data in Action: Denver’s Use of Data in Decision-Making

4. Summary

5. Q& A
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But first, nice to meet you!

My friends call me “Jonny”

'w‘ JOHNS HOPKINS
WHITING SCHOOL
of ENGINEERING
£energetics ENERGY
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The Oftice of Climate Action, Sustainability, and Resilience is responsible
for rapidly and equitably decarbonizing Denver

",
 DENVER | CLIMATE

SUSTAINABILITY & PROTECTION FUND

RESILIENCY One of eight LEED Platinum

certified cities in the world
Reduce GHG emissions
65% by 2030 from 2019 baseline
100% by 2040 (without carbon offsets)

& @ .
Make Strategic Investments A C E E E o Ranked #2 in the ACEEE

0.25% SaleS tax Wlth eqUItY exemp’[ions Smart Energy. Clean Planet. Better Lives. Clty Clean Energy Scorecard

$50 million annual budget
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Climate Action Division Overview

, Strategic Pillars (complementary)
Overarching Goal
1. Influence policy to shift the status quo

Achieve zero emissions . .
2. Invest in the community to show

as equitably as possible ol possible
3. Lead by example in electrifying the city
Emitting Sectors fleet, facilities, and operations
Flectric: Thermal: 4. Use data to report on progress and
9 b

enable iterative improvement

Mobility
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GHG Emissions Reductions are a Lagging Outcome I SEE

Yes, emissions are declining. But why, and where are we stuck?

Denver's GHG Emissions
2015-2025 (36% reduction)

10

9.9
! | | | |
0 i | I I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
(Projected)
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Metric tons of CO, equivalent, in millions

B Transportation M Building Energy: Natural Gas B Building Energy: Electricity B Waste
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Goal: Achieve zero GHG emissions as quickly as possible. [ DN

How data helps: Observe trends and prioritize actions by sector.

5.0 Denver Core GHG Emissions (2015-2023)

45 (Million Metric Tonnes CO2e)

Millions

4.0
3.5
3.0

2.5
2.0
1.5
1.0
0.5
0.0

metrictonnes C0O2e

Electricity Natural Gas On-Road Transportation
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Non-Electric emissions represent 60% of Denver’s carbon emissions [ DERVE!

RESILIENCY

“Active” decarbonization requires owner investment in new assets and supportive infrastructures that can
result in unintended individual and systemic costs & consequences.

4.5 M mt CO,, 3.0 M mt CO,,
Non-FElectric Emissions 60% of total Electric Emissions 40% of total
(Thousand mt CO2e) (Thousand mt CO2e)
2,500,000 2,500,000
2,000,000 2,131,780 If Denver does
1,487,434 .
1,500,000 2,000,000 nothing, these
1,000,000 0378 742,694 emissions will
500,000 I 443,410 . 481,247 385,915 1,500,000 decrease over time.
0 [ ] ]
% Z 5 TE 3w E
= = — c 2 ]
@) g E o? ':o; & § 5; 1,000,000
= 9 g8 57 5 552,180
= & = 500,000
A pcg 264,099
o 59,056
2 0
= C&l Multifamily Single Family On-Road
Z Electricity
Buildings Transportation Buildings Transportation
(2.1 M, 47%) (2.4 M, 53%) (2.9 M, 98%) (0.06 M, 2%)
“Active” decarbonization required “Passive” decarbonization possible
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Stop burning fossil fuels.
Identify leading indicators for non-electric emissions and model their impact.

Stop burning things for heat Stop burning things to move
* 225,000 fossil-gas customers to electritfy * 482,000 ICE vehicles to electrify
* 100 steam customers *  +3,000 CCD fleet vehicles
* 7,000 heating permits per year * +1,000 public DCFC charging plugs to deploy
* +160 municipal facilities to electrify * ~5,000 miles of road in Denver to make safer and
_ o more sustainable.
* +6,000 miles of gas pipeline to abandon
(neighborhood-scale solutions) * 4.6 billion vehicle miles traveled annually

10
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Denver’s GHG Inventory Dashboard and Forecast Model
Foundational data resources

GHG Inventory GHG Impact Forecast
Dashboard Model

(Retrospective) (Forward Looking)

11




Denver’s GHG Emissions Dashboard [ DENYER
Explore core emissions sectors, emissions sources, and trends

RESILIENCY

City and County of Denver's E”‘é DENVER

PP cumare acion,

Greenhouse Gas Emissions Dashboard SUSTAINABILITY &
Introduction Building Energy Transportation Waste

Annual community-wide GHG emissions by source type Key takeaways in 2024

Fuel type: ® Fossil fuel @ Electric .Waste® =
P Year Filter

&M Denver's GHG emissions were
Use the dropdown to explore P 2
how GHG emissions vary by year. 6.6 million metric tons of

i COze.
44M 2024 M

Denver's GHG emissions were
& equivalent to 1.5 million
gasoline-powered vehicles

driven for one year.

Metric tons of CO2e

The Building energy sector
% contributed the most GHG
emissions in Denver.

oM _— ,
Building energy © Transportation Waste

www.denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-O
flices-Directory/Climate-Action-Sustainability-and-Resiliency/About-Us#section-3 12



https://www.denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Climate-Action-Sustainability-and-Resiliency/About-Us#section-3
https://www.denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Climate-Action-Sustainability-and-Resiliency/About-Us#section-3

H?% DENVER

GHG Emissions Impact Forecast Model ¥ oo,

A cleaner grid + electrification achieve 92% of reduction potential by 2050

9 Cumulative
—— Metric Tons
7.9 million annual tons Avoided Targets by Core Emissions Sector
8 (2025 - 2050)
'@‘ Electric Grid Decarbonization
s 7 65.2 million ® 85% by 2030 (PUC approved)
E 6.3 million S B
£
g O = Electrification of Building Systems
© 11.7 million () 60% of space/water heating
Z 5 equipment permits by 2030
v ) 90% by 2040
i &y
8 Building Energy Efficiency
g 4 @ 30% reduction in commercial use by 2032
S (Building Performance Policy Aligned)
§ [ 10% reduction in residential use by 2032
5 3 [ 35% reduction in total by 2040
2
8 Ho . Light Duty Vehicle Electrification
o 8.6 million ' .
= 2 @ 82% of new registrations are EV by 2032
E (CO Advanced Clean Cars)
3 = ] 95% new registrations by 2040
§ -
i e Heavy Duty Vehicle Electrification
1.1 million annual tons remaining ; : e
: i S 2 W 46% of new registrations are EV by 2032
5 (86% reduction vs 2019 baseline) (CO Advanced Clean Trucks)
2019 2025 2030 2035 2040 2045 2050 5% B Fegistedions by 2050

(baseline) Vehicle Miles Traveled per Capita
O 10% reduction by 2040

=== This line reflects a baseline scenario in which current trends continue with no changes. ) 20% reduction by 2050
[Denver Moves Everyone aligned)

B Required ([ Projected
13
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Developing Denver's GHG Inventory
Dashboard and Forecast Model

Nick Russell
Lotus Engineering and Sustainability

14
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A bit about me...
7 LOTUS
Engineering & Sustainability

NEPARK
e Center for
N % Sustainable

Denver " Energy:
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Denver's GHG Inventory Dashboard

16




Denver’s GHG Emissions Dashboard o DENVER
Look Back: Multiple years of inventory data illuminate key trends

Denver's GHG Emissions
2015-2025 (36% reduction)

10

9.9
! | | | |
0 i | I I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
(Projected)

= o] o

o]

Metric tons of CO, equivalent, in millions

B Transportation M Building Energy: Natural Gas B Building Energy: Electricity B Waste
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Denver’s GHG Emissions Dashboard o DENVER
GHG inventory data sources, methodologies, and protocols change over time.

Utility chang.ed Up dated GWPs New off-road
_ energy reporting \ / - methods
A i
10
/ 777\\
= A% New VMT data
2 3 somiEs

24

T

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
(Projected)

-9

]

Metric tons of CO, equivalent, in millions

M Transportation M Building Energy: Natural Gas B Building Energy: Electricity B Waste

18




Denver’s GHG Emissions Dashboard Streamlines Data Manageﬁﬁfnéi'gffwf

Inventory 1

GHG
outputs

Activity
data

Community
indicators

Inventory 2

GHG
outputs

Activity
data

Community
indicators

-

Standardized
data structure

~

Database

Power Bi

19




Denver's GHG Emissions Dashboard Enables Easy Updates

Inventory 1

GHG
outputs

Activity
data

Community
indicators

Inventory 2

d )
GHG

outputs

Activity

data
\ y,

Community
indicators

-

Inventory 3

GHG
outputs

Activity
data

Community
indicators

n

Change in
VMT methods

Standardized
data structure

JULBR

L{H I

Database

", DENVER
i

CLIMATE ACTION,
SUSTAINABILITY &
RESILIENCY

Power Bi

20




Denver’'s GHG Emissions Dashboard Brings Key Insights to g penver
the Top

SUSTAINABILITY &
RESILIENCY

Progress tracking Sector insights Key indicators

Denver’s climate goals

Denver has adopted Science-Based Targets to account for its fair share of GHG reductions needed to
meet global temperature goals. These ambitious targets guide the city's efforts, though achieving them
may require additional action at the federal, state, and local levels. ©

Current progress towards goals:
2024
Denver's climate goals:
2030 65%
2040 | 100%

Percent reduction from 2019 baseline GHG emissions

21




Denver’'s GHG Emissions Dashboard Brings Key Insights to g penver

CLIMATE ACTION,
SUSTAINABILITY &

the TOp

Progress tracking Sector insights Key indicators

Annual community-wide building energy GHG emissions

® Natural gas ® Electricity © Other fuels Year filter = o 0n

% Use the dropdown to explore
how GHG emissions vary by year.
3.0M 2.8M
2024 N\

2.5M = O 2019 B

@

9 O 2020

5 20M O 2021

c

S O

o 15M ) 2022

@ 0 2023

=

1.0M ® 2024

0.5M
0.6M

0.2M

0.0M
Commercial and industrial Single-family Multi-family

22



Denver’'s GHG Emissions Dashboard Brings Key Insights to g penver

CLIMATE ACTION,
SUSTAINABILITY &

the TOp

Progress tracking Sector insights Key indicators

Trend analysis: Transportation |

Trends in emissions and vehicle miles traveled Use the dropdowns to explore how transportation GHG
emissions change by fuel and vehicle type,

# Electricity ®Indicator

Fuel type Vehicle type
80K
0.5bn Electricity ad All e
E Select the buttons below to view how GHG emissions
§ 60K 0.4bn % change in relation to key indicators.
o pr
© u —
& 03bn E Population
5 40K -
= 0.2bn £
E i Vehicle miles traveled
20K
0.1bn @
Select the buttons below to change the indicator view.
0.0bn ‘ Emissions per indicator | Total indicator activity

2019 2020 2021 2022 2023 2024

23




Dashboard Walkthrough [ D!

EEEEEEEEEE

Denver GHG Emissions Dashboard

Select “Fit to page” on mobile.

s B + 58% 5

LY B & v



https://www.denvergov.org/Government/Agencies-Departments-Offices/Agencies-Departments-Offices-Directory/Climate-Action-Sustainability-and-Resiliency/Impact/Dashboards#section-2

Dashboards are etficiency tools

=

IMPROVE DATA
MANAGEMENT

 Standardize data » Automate trends
formats. analysis.

» Better manage data « Use activity data and
source and community indicators
methodology changes. to their full potential.

e Enable continuous
comparison.

(@)

KEY FINDINGS AT YOUR
FINGERTIPS

e Single source of truth
for all emissions data.

e Quickly pull cross-
sector findings.

e Reduce reporting
delays.

SSSSSSSSSSSSSS
RESILIENCY

25
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Denver’s GHG Forecast Model

26




Looking Back Sets You Up to Look Ahead I ST
The GHG analysis roadmap: 5 simple questions

Where are we
now?

GHG inventories help
to understand current

state of emissions
and historic trends.

27




H?% DENVER

Looking Back Sets You Up to Look Ahead ¥
The GHG analysis roadmap: 5 simple questions

\IETECTEYEEN, - Where are we

GHG inventories help  Business-as-usudal
to understand current and business-as-

state of emissions planned forecasts

and historic trends. estimate future
emissions without
local action,

accounting for growth
and on-the-books

policy.

28




Looking Back Sets You Up to Look Ahead I ST
The GHG analysis roadmap: 5 simple questions

G 0 -0 Where are we Whatcanwe
now? going? do?

GHG inventories help Business-as-usual Quantify reductions

to understand current and business-as- from a suite of

state of emissions planned forecasts emission reduction

and historic trends. estimate future levers, compare
emissions without scenarios, and create
local action, tracking metrics.

accounting for growth
and on-the-books

policy.

29
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Looking Back Sets You Up to Look Ahead ¥
The GHG analysis roadmap: 5 simple questions

U LGRS Wherearewe Whatcanwe Where do we
now? _ going? do? want to be?

GHG inventories help Business-as-usual Quantify reductions Modeling results are

to understand current and business-as- from a suite of used to develop

state of emissions planned forecasts emission reduction time-bound and

and historic trends. estimate future levers, compare actionable goals
emissions without scenarios, and create including science-
local action, tracking metrics. based targets.

accounting for growth
and on-the-books

policy.

30
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Looking Back Sets You Up to Look Ahead [ e
The GHG analysis roadmap: 5 simple questions

Where are we Where are we What can we Where do we How do we get
now? going? do? want to be? there?

GHG inventories help Business-as-usual Quantify reductions Modeling results are  Modeling results

to understand current and business-as- from a suite of used to develop reveal remaining

state of emissions planned forecasts emission reduction time-bound and emissions after

and historic trends. estimate future levers, compare actionable goals strategy
emissions without scenarios, and create including science- implementation in
local action, tracking metrics. based targets. comparison to
accounting for growth targets, identifying
and on-the-books gaps for future action

policy. to target.

31
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Tracking Does Not Keep Up With Reality ¥ S
The GHG analysis roadmap: 5 simple questions

Sample scenario modeling output

&

O

O

&

o X

O i

o i “& N\ =

g NN \‘:\Tﬁ\\x-{.\ ==

: NAAR N\ \\\\\\N\N\\\\ﬁw

E S\

Where do we want to be? N “\\-:_ \:\\~ e ° How do we get there?
SN
D :
2019 2024 2030 2040 2050

s Emissions reductions needed i Modeled reductions - = Targets
— -Business-as-usual ——Modeled measures —Inventory data

32




Flexible Models Enable Continuous Analysis B DENVER

Connection to the same dashboard data structure ensures latest data is always
included.

RESILIENCY

a p
Power Bi
- N
Inventory 1 Inventory 2
GHG GHG ( N
outbuts outbuts Standardized Database
P P data structure
J
Activity Activity — i o e —
data data —==== :
Py oy Scenario model
Community Community D J o\ J
indicators indicators N———

33
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Flexible Models Enable Continuous Analysis

User inputs keeps enables flexible scenario modeling

4 . e N
Select which levers Adjust implementation

L to include. ) \levels and timelines.

Emission factor

Description

Xcel Planned Emission Factor pacts user-input and BAU scenarios.

Electricity emission factor selector

Energy and Buildings

Userinputs

shiftdescription Include Target #1 Target#1Year Target #2 Target #2Year Baseline value
\ ¥ Xcel Planned Emission
Target I: Percent reduction of Xcel's electricity emission factor Factor:
90% 2030 100% 2040
from 2005 baseline levels. 2030:87%
2040:94%

Space heating: share of new equipment purchases that are 2030:20%
70% 2030 100% 2045

high-efficiency electric equipment. 2045:22%

Water heating: share of new equipment purchases that are 2030:5%
50% 2030 100% 2050

high-efficiency electric equipment. 2050: 6%

Residential equipment lifespan (years) 17 /

c ) « D
Customize key Compare inputs |

~ parameters. ) to the BAU 34
" A
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Modeling Assumptions Based in Reality

Impacts of levers needs and activities tell us how levers can impact emissions.

ACTIVITY
| SHIET OUTCOME

Equipment

Nat | Decreased
Space heating fc' urad gtcls Heat pump replacements  nqiyral gas
in the winter. urnace to rebate more likely to emissions.

heat homes. be heat pumps.

35




Modeling Assumptions Based in Reality SRR

A stock and flow approach allows realistic adoption assumptions.

Number of homes replacing
equipment that upgrade to a heat

pump

Number of homes replacing

Baseline heating equipment stock . .
equipment in target year

36
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Answer Key Implementation Questions AR
How much electrification needs to happen and when?

Tempo Analysis What if scenarios Remaining Emissions
Homes to electrify to reach target
20,000

15,000

10,000

Households

5,000

2025 2030 2035 2040 2045 2050

37




. . ” DENVER
Answer Key Implementation Questions I SR

What happens if our electric utility does not achieve renewable energy goals?
Tempo Analysis What if scenarios Remaining Emissions

Core GHG emission forecast scenarios

o 8

c

o

S \/\

£

. T S

g 5] s T RS e
8 i

8 .

o - o

5 Som, ey

2 4 e ey

o — - . TR
Q e

G LT

w - —

c ™
82 m
e,

@

E

C

20

S 209 2025 2030 2035 2040 2045 2050
-+ -Scendrio 2: Grid targets missed - Scenario 1: Grid goals achieved

- Reference scenario (no existing policies) —Measured emissions

38
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Answer Key Implementation Questions I SR

What sources contribute to remaining emissions after implementation?

Tempo Analysis What if scenarios Remaining Emissions

Remaining core building sector GHG emissions by end use:
User input scenario

o

41

N =

i 9

30

b3 L

Million metric tons of carbon dioxide equivalent

0
2025 2030 2040 2050
W Fossil space heating B Electric space heating ® Fossil water heating
® Electric water heating W Fossil other end uses Electric other end uses

B industrial processes

39
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Effective Data Tools Let You Focus on the Work that Really  # g

Matters

INEORMED EXPANSIVE

LIVING

Get fast Connected data  Find key insights
insights with enables continous, from data that

. low effort, updates :
less repetitive tg plans D Wwas previously

analysis. roadmaps. left on the shelf.

40
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Data in Action

Denver’s Use of Data in Decision-Making

41




Denver’s Use of Data in Decision-Making

CLIMATE ACTION,
SUSTAINABILITY &
RESILIENCY

H?% DENVER

You can’t manage what you can’t measure.

Look back: GHG Inventory

City and County of Denver's 3 DENVER

Greenhouse Gas Emissions Dashboard A TS,

Annual community-wide GHG emissions by source type Hey mn!s

]
Fusl type: @ Fresil fusl ® Feciric 8Waste
Year Filter )
L S B - Denver's GRG ernissions wers
s the dropoon to eplarg .
Fiow GHE v ; 6.6 million metric tans of
5 - 002
2004 ~
A i s
] Denver's GHG emissions ware
] @ equivalent 1o 1.5 milllon
5 * | gasoline-powsred vehicles
o driven for one year,
2o
™ The Building energy sector
contributed the mast GHG
1M i Do
oM emissions in Denver.
aste

Look forward: Impact Model Prioritize: Leading Indicators

S T Space & Water Heating System Trends by Fuel Type

7.8 milllon annual tons Avvided Targets by Cors Emissions Sector
= 2055 - 205 Source: City Permitting Data {"Permits Finaled")

Electric @i Bocarhonlztion 2500
B 1 by 000 FUS a0peend)
) 9E% by 2040 2,081

6.3 millien

1338 1857

Electrifioation of Bulldng Systems ' "
1,686 1732 1767 1,712 1,734

LT et 11 EO o apsci i hitatieg
equipment permis by 2030
O 507 by 2040

g
=

. L7
L2 10 b . 1,693
1,651 LE72 1,571

Basititing Enuegy Eicuncy 1500
B 0% reduction © commencuse by 2
{Bulcig Pefamanee Poliy Alfres)

) 103 arhtion i skl i by #037

1 3% reduction in kal by 2040 1000

Az 5%

Permits Finaled (#)

Light Duty Vel Electilication
B U Ol new eglstaion s Y by 2002
100 Acvarces Ciean Carst
T AR i gt by A0

208, ggs o 3% 0% g
1w 21% 2% o 2% 8% 25%

i e of caroon S oot finmilans)

g

1.1 million annual tons remaining

(6% necuction vz 2018 beswine) = desat iy

50 Acvarcod Tion T
5% new regiratons by 2050 a
Vabicks Miles Traveled ger Cagita .-,}f’\/ g
01 L% reduction by 2040 o o
01 20 rodustion by 2050 v
(Desneer Razecs Evcsane: aignzdi

0 e - . - -
2014 075 anan LhES] anan 2045 2080

ibassiine}
0.9 millic

— Toin b sefiincts 4 el apmusen s weich camnl Tmns coetins if 1 dhangsss

W Aot ] S ®Clean © Fossil

Report Up/Out: Mayor’s Dashboard - Citywide Clean Energy

2026 Denver Citywide Goal

© DENVER

THE MILE HIGH CITY

Decarbonization Goal

Install 5,000 clean energy systems citywide.
2,500
Definitions
» “Clean energy systems” includes solar, battery storage, heat
pumps, and EV chargers.
+ Progress is tracked by counting the number of “permits finaled”
across each clean energy system category.
+ This data comes from text miming of permits which gives a
reasonable estimate of quantities but is not perfect

3,830

Clean Energy System Permits Finaled

Climate Resilient - Decarbonization

Permit Data Updates Daily

Progress Summary

Projected 2026 total 4,993
Progress to goal 76.6%
Status Behind

5,000

42
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GHG Emissions Impact Forecast Model ¥ oo,

A cleaner grid + electrification achieve 92% of reduction potential by 2050

9 Cumulative
—— Metric Tons
7.9 million annual tons Avoided Targets by Core Emissions Sector
8 (2025 - 2050)
'@‘ Electric Grid Decarbonization
s 7 65.2 million ® 85% by 2030 (PUC approved)
E 6.3 million S B
£
g O = Electrification of Building Systems
© 11.7 million () 60% of space/water heating
Z 5 equipment permits by 2030
v ) 90% by 2040
i &y
8 Building Energy Efficiency
g 4 @ 30% reduction in commercial use by 2032
S (Building Performance Policy Aligned)
§ [ 10% reduction in residential use by 2032
5 3 [ 35% reduction in total by 2040
2
8 Ho . Light Duty Vehicle Electrification
o 8.6 million ' .
= 2 @ 82% of new registrations are EV by 2032
E (CO Advanced Clean Cars)
3 = ] 95% new registrations by 2040
§ -
i e Heavy Duty Vehicle Electrification
1.1 million annual tons remaining ; : e
: i S 2 W 46% of new registrations are EV by 2032
5 (86% reduction vs 2019 baseline) (CO Advanced Clean Trucks)
2019 2025 2030 2035 2040 2045 2050 5% B Fegistedions by 2050

(baseline) Vehicle Miles Traveled per Capita
O 10% reduction by 2040

=== This line reflects a baseline scenario in which current trends continue with no changes. ) 20% reduction by 2050
[Denver Moves Everyone aligned)

B Required ([ Projected
43
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Forecast: Impact of Greening of the Grid v DENvE
Staying on track avoids +30 million tons of GHG thru 2050

Core GHG emission forecast scenarios
9,000,000
8,000,000
£ 7000000
E g oy e g e e e B3M
3 g ’ R AR o e e o O S ows ws oE o e
& 6,000,000 "~ -
E ] " r'-_r. .
£ 5000000 e Slower Grid
; . 50% by 2030
& 4,000,000 it S I 3,744,866 80% by 2040
%) -, o TTTTRNeR s e s e e
B i "3
£ 3,000,000 = e
g T
£ 7,000,000 B Ry | R
' BAU (Existing Policies) 1
1600000 32.0 million mt CO2e avoided (cumulative thru 2050) if ! 80% by 2030 :
' BAU grid decarbonization proceeds without delay : 90% by 2040 I
_________________ [
0
2019 2025 2030 2035 2040 2045 2050
v« +Usar-input scenario = - Business-as-usual (with existing policies) = =Reference scenario (no existing policies) ——Measured emissions
44




Electrification and Energy Efficiency

Annual Emissions Comparison

8,000,000

#.000,000

7.000,000

6,000,000

5,000,000

4,000,000

3,000,000

Matric tons of corbon dioxide equivalant

g
8

1,003,000

Core GHG emissionforecast scenarios

Increased Pace of

Electrification
_________________ 6IM
e el e o T e,
t"\
-
oy
-

T amna
1232 463

Ja 25 2030 2035 2040 2045 2050

oxo s LigBr-input scenatio — - Business-as-usud (with existing pobties) = -Reference scenario (no exsting policies) ——Maasured emissions

H”% DENVER

CLIMATE ACTION,
SUSTAINABILITY &
RESILIENCY

Extra 18.0 million mt CO2e avoided (cumulative thru 2050) vs
BAU (electrification only)

Core GHG emission forecast scenarios

8,000,000

8,000,000

T.000,000

5,004,000

g
g

4,000,000

300,000

Matric tons of coron cioxicke aequivalant

2000,000

1,000,000

v+« User-input scenaric — - Business-as-usudl (with existing policies) — -Relerence scenaria (no existing policies] ——Measured emissions
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. . . 5 DENVER
Deep Dive — Vehicle Miles Traveled Is SRR

Even with a 10% reduction per capita, there are 4.6 billion annual VMT to decarbonize

Remaining vehicle miles traveled (VMT): Electrification + 10% VMT Reduction per Capita by 2050
6,000,000,000

— 5.1 billion VMT
— 4.6 billion VMT

5,000,000,000

4,000,000,000

3,000,000,000

2,000,000,000

1,000,000,000

2019 2025 2030 2035 2040 2045 2050

W Fossil fuel vehicle miles traveled M Electric vehicle miles traveled 46



Forecast Model: Directional Guidance ¥ e
The observations are from a model based on simplifying assumptions.

1. Denver will need to be very thoughtful in setting, and communicating,
practically achievable goals that complement established science-based
targets.

* A 65% reduction in GHG emissions by 2035 does not seem achievable in practice.
(Denver SBT published in 2021)

* A 75%reduction in GHG emissions by 2040 is achievable.

2. Greening of the grid plus electrification is foundational to decarbonization.

*  The pace of electrifying heating equipment installations and EV adoption are primary drivers.
(how quickly 100% of heating equipment installs and new vehicle registrations are all-electric)

* Improved efficiency of existing buildings shows the next most near-term and cumulative GHG
benefits (reduced infrastructure costs is an expected additional benefit, not quantified).
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DENVER

Applied Data Enables Success at a Citywide Level 4
Systems Thinking Approach

Upstream Actions Downstream Outcomes

* Regulatory, Policy, * GHG emissions
Permitting reductions

* Community Investment & Affordability &

Advisory Services reliability

* Lead-by-Example Projects Public health benefits

* Institutional Influence . N
Vibrant communities
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1+ T : H?s:% DENVER
Transition gas customers to non-emitting options. P comrescnc,
Elevating Systemic Leading Indicators and Upstream Actions

RESILIENCY

# of Denver Fossil-Gas Customers

(2015-2024) Big Picture
g 2% * Xcel Energy: 226k gas customers in Denver
@ 224
s * ~1,000 new Denver gas customers annually

Denver needs to stop growth of the gas system and

226
224 225
223
221
220 218
215 216
215 214 streamline electrification of existing facilities.
210 Retaining dependence on gas infrastructure, even if
205 only for a handful of peak hours per year, creates
duplicative costs for energy customers.
200

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Upstream Actions Success Indicators Downstream Outcomes

*  Electrification in code * Increase in heat permits issued Reduction in GHG

*  Streamline permitting *  Reduction in heat pump permit timelines emissions

S HlesEen e case i ies *  Streamlined gas disconnection process Rl o fi7 s @SS
(community investment & * % new construction all-electric - -
municipal leadership) *  Participation in utility, regional, and city Utility bill impacts

* Influence PUC/Xcel programs and clean energy support programs Customer satisfaction
system-planning *  PUC approved funding and plans
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: : ” DENVER
Increase the “clean” share of space and water heating permits [ D!

Elevating Systemic Leading Indicators and Upstream Actions

Space & Water Heating System Trends by Fuel Type
Source: City Permitting Data ("Permits Finaled")
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E [ Select all [ ]
[ ] 2023 te
E [1 2024
E 1000 45% [ 2025 .
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[] select all [ Yes
kil |
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Vv Vv v Vv Y Vv Y YV Vv Vv Vv
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: : : > DENVER
Increase support for EV adoption and charging infrastructure b DERE!

Elevating Systemic Leading Indicators and Upstream Actions

Battery Electric Vehicle Share of New Vehicle Registrations Public Fast Charging Plugs Available Citywide
(Most Recent Model Years Only) Source: Alternative Fuels Data Center
. . 250
Source: Atlas Public Policy, EValuateCO
209
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: " : B3 DENVER
Increase access to basic necessities for Denverites W o,

Elevating Systemic Leading Indicators and Upstream Actions

ﬁ?fa DENVER

P T mite miGH ciTy
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38TH SVE

26TH AVE

Opportunity to increase
community access to
necessities near home

Quarter Mile Buffer of Zone Districts
Allowing Food Sales or Market Use

Zoning

Districts displayed include: CC, MX, MS, RX, CCN,
Downtown, I-A, I-B. CMP-NWC, and M-IMX zoning.

aTH AVE ' =

[] campus (E1, E12, ENT, H, H2, NWC)
['__] Commercial Corridor (CC)

B powntown (AS, €, CPV, GT, LD, TD)
[T] industrial - General (1-8)

|| Industrial - Light (1-A)

P industrial - Mixed Use (I-MX, M-IMX)
Main Street (MS)

[ Mixed use (Mx, M-GMX)
Residantial Mixed Use (RX)

Expand allowances for -
“Food Sales” and “Market
Use” in more zone districts

MISSISSIPPI AVE

JEWELL _—\VE@

Walkable Access to Food Sales

BROA WY
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: .. : % DENVER
Lead by example — Decarbonize Municipal Operations [ DENYE:

Elevating Systemic Leading Indicators and Upstream Actions

Municipal Emissions Updated: 8/31/26

@ Building Energy: Fossil Fuels @ Building Energy: Electricity @Transportation

126K

121K 121K

100K

B3K

50K

GHG Emissions (MT CO2e)

QK

2021 2022 2023
Year

2025 2026 YTD

29.8% 17% 3% 39

Buildings with Sites with Sufficient

Stoero viEems All-Electric Buildings Frerry EV Fleet Vehicles
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Invest in the Community [ DENYER

Elevating Systemic Leading Indicators and Upstream Actions

L]
[ ]

L

Over 15,000 community members
reached via e-bikes, tree planting,
solar arrays, heat pump rebates,
and more.

P °
Canitrat-Park |

How data helps:

*  Who are we reaching?

*  Where are our gaps?

*  What does it cost to shift behavior?

* Can we update our program designs to
support more equitable outcomes?

* Can we influence broader systems
through what we learn?

L aniy af Berver, Commanily Plarning end Cevelopment, The Cily ane County of Derver
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H?’:‘: DENVER

CLIMATE ACTION,
SUSTAINABILITY &

Elevate Primary Leading Indicators in Reporting Dashboards

2026 — Internal Dashboard
2027 — Update Denver’s 5-Year Climate Plan and Create a Public Dashboard

Mayor’s Dashboard - Citywide Clean Energy Systems

2026 Denver Citywide Goal

1
E ® DENVER
|7 THE MILE HIGH CITY Climate Resilient - Decarbonization

Decarbonization Goal Clean Energy System Permits Finaled Permit Data Updates Daily

Install 5,000 clean energy systems citywide
2,500 Progress Summary

3,750 Projected 2026 total 4,993
/ Pragress to goal 76.6%

Status Behind

Definitions
* “Clean energy systems” includes solar, battery storage, heat

pumps, and EV chargers. gl
» Progress is tracked by counting the number of “permits finaled” '
0

across each clean energy system category.
* This data comes from text mining of permits which gives a
3,830

reasonable estimate of quantities but is not perfect

All Electric % of Electric % of

Heat Pump % of Total
New Construction New Vehicle Registrations

Space & Water Equipment Permits

Issued
45% > 70% 51% > 100% 5% > 60%

2026 (Q3) 2030 2026 (YTD) 2032
55

2026 (Q3) 2032




fis DENVER
Summary
You can’t manage what you can’t measure.

000 CD (D_—)

CEiil =1

Be informed. Be selective. Be impactful.

What data do you have and Evaluate and elevate a few Are your actions achieving
what do you need? priority leading indicators their intended results?
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72 DENVER

CLIMATE ACTION,
SUSTAINABILITY &
RESILIENCY

Appendix

311 | DENVERGOV.ORG | DENVER 8 TV | @DENVERCASR



Reduce Emissions — Denver 5-year Climate Plan Update
DRAFT Goals & Outcomes

ﬁ‘-"a DENVER

CLIMATE ACTION,
SUSTAINABILITY &
RESILIENCY

Sector Goal Outcome
E1l. Clean Electricity Ela. Denver will be served by at least 85% clean electricity by 2032.

Energy Denver will be served by 100% clean ’ ) ) _ ]

Transition electricity by 2040 E1b. Denver’s aggregate electric rates will remain below the national average through 2032.
E2: Clean Heating E2a. Increase the number of Denver gas customers that transition annually to zero emission energy service to 10,000 by 2032.
Half of gas customers in Denver will
transition to zero emission energy service |E2b. A Non-Emitting Thermal Energy Network is available in downtown Denver, reaching more than 50 customers by 2032.
by 2040.
B1: Zero Emission Buildings Bla. 100% of new buildings and homes in Denver are zero emissions by 2030.

. Every residential and commercial building
Bui t permit issued in Denver is zero emissions |B1b. At least 70% of permitted heating systems in Denver are zero emissions by 2032.
Environment

by 2040.

B2: Energy Efficient Buildings

Denver will improve the energy efficiency
of existing buildings by 30% aggregated
across all property types and sizes by 2040.

B2a. At least 90% of Energize Denver Building Performance Policy covered buildings achieve compliance or have an approved compliance
plan by 2032.

B2b. More than 10,000 energy efficiency projects will be completed each year through utility, City, and partner programs by 2032.

T1: Zero Emission Vehicles

T1a. Transportation electrification is the norm and over 60% of new vehicles registered in Denver are battery electric by 2032.

Transportation | Al new vehicles registered in Denver will o ) ) . ) _ _ ) o
be zero emissions by 2040 T1b. Electric infrastructure supports adoption of electric vehicles, with over 600 public fast charging plugs available citywide by 2032.
T2: Mode Shift T2a. A majority of Denver residents have access to basic necessities within a 10 minute walk or roll from their home by 2032.
Vehicle miles traveled per capita will be | T2b. A majority of Denver residents have access to high-quality, clean transit or high-comfort bike facility within a 10 minute walk or roll
reduced 20% by 2040. from their home by 2032.
M1: Zero Emission Buildings M1a. New city buildings will be all-electric by 2027.
Municipal Denver’s municipal building operations o ) . )
Operations will be net zero emissions by 2040 M1b. Municipal HVAC systems will be electrified at time of replacement by 2027.

M2: Zero Emission Fleet
Denver’s municipal fleet operations will be
zero emissions by 2040.

M2a. All new light-duty fleet vehicle purchases will be battery electric by 2032.

M2b. The number of vehicles in the fleet is optimized to match service needs and vehicles are maintained and replaced according to industry
standards by 2032.




° _ Three Priority Areas = 92% of cumulative reduction by 205 (EAEdseiitziste 0y
Deep Dive Efficiency

Ele Ctrific ation PhlS 1. Greening of the Grid (non-emitting %)
* ~45% now -> 80% by 2030 -> 98% by 2040

Ener gy EfflCIenCY 2. Building Heating System Electrification (% of permitted systems)
Cumulative emissions o ~42% (space) / 25% (water) now -> 60% by 2030 -> 90% by 2040
reductions by lever 3. Light-duty Vehicle Electrification (% of original vehicle registrations)

* ~7%now -> 82% by 2030 -> 95% by 2040

Total cumulative reductions 2040 2050

Lever mt CO,e % mt CO,e % % thru 2050
EB 1: Greening of the grid 30,238,059 72% 62,910,286 69%
EB 2: Electrification of building heating systems 3,873,586 9% 11,628,101 13% >92%
T 1: Light-duty vehicle electrification 3,418,867 8% 9,359,125 10%
EB 3: Existing building energy efficiency 3,671,575 9% 4,854,011 5%
>7%
T 2: Medium and heavy-duty vehicle electrification 528,991 1% 1,819,536 2%
T 3: VMT reduction 297,907 1% 414,865 0%
<1%
EB 4: New building energy efficiency 59,848 0% 146,366 0%
=78% reduction = 86% reduction
Total 42,088,833 (in annual mt CO2e 91,132,290 (in annual mt CO2e
vs 2019) vs 2019)
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