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Buildings Work

Denver 2020
Climate Action

Net Zero Energy 2021 Code
New Buildings Adoption
i Process: March-

— complete December 2021
Jan 2021

Complete June
2020

In progress

& DENVER
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SUSTAINABILITY &

Strategic Existing Building
Electrification
Implementation Plan:

June 2020-May 2021 Building
Performance
Policy: late 2021

(designing a policy to get existing
buildings to Net Zero Energy by
20240): January-September 2021
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https://www.denvergov.org/files/assets/public/climate-action/documents/climate-action-task-force/climateactionrecommendationsreport.pdf
https://denvergov.org/files/assets/public/climate-action/documents/denver-nze-implementation-plan_final_v1.pdf
%5b11:45%20AM%5d%20Rink,%20Grace%20T.%20-%20CASR%20MA1784%20Executive%20Manager

Task Force Draft Schedule

1 Introductions, § NN Equity ™ Review
(oY0) ..

€ Guiding
*+ Principles,
Q

LD Energy ™ Electrification | ® How it all
.§°Workshop té‘oApproaches, < Efficiency and | © and Heating 2 comes

2 Resources, & Renewable 0 Emission 2 together

= Scope 9 and Shape the J .€ Electricity s Reductions &

>

Process

0
=

Workgroups:
Equity Workgroup
Workforce Workgroup
Climate Solutions Workgroup
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Department of
EY AUTHORTTY Comasalty Pasaing Rules and Regulations
2 ORDINANCENO COUNCE BILL NO. CB18-113¢ and Development R
3 SERESOF2018 COMMITTEE OF REFERENCE: & Goveraing
4 AS AMENDED 102218 Green Roof Intistve. Department of Public Green Building Requirements
e Health and
For an ordinance repealing and reenacting Article Xl of Chapter 10, Deaver I
Revised Municipal Code conceming green buildings and for conforming vironwcnt
amendments to Chapters 2 and 10, Denver Revised Municipal Code.
WHEREAS. in November of 2017, City and County of Denver voters passed Inisted
11 Ondinance 300, which imposed green roof requirements on new buldings of 25,000 square fest or u
Green Building Policy Proposal > more o oo v ron ot s it et o exsing e of L
I3 ®at same size when those existing buldings repiaced their roofs: and E
" WHEREAS, the Gty charter authorizes City Council 1o amend or repeal an niiated ordinance %
S sixmonths after final passage by a two-thirds (213) vote of Cly Counct: and s .
3 WHEREAS, City Counci desies 10 amend Iniiated Ordinance 300 by repealing and 2
17 reenacing the ordinance in order 10 provide various green bulkding compiance options for new and & ot A ol
$  existing buldngs of 25,000 square feet or grester of gross floor area, in order 1o provide Tod.x
19 envionmental beneis 1o e Clty that wil protect fhe heth and general welfare of the ciizens of
2 Denver R KL Ln
2 NOW, THEREFORE. BE IT ENACTED BY THE COUNCIL OF THE CITY AND COUNTY OF E N
o i G
= Section 1. That Articie X\l of Chagter 10 of the Denver Revised Municibal Code be and the U
24 same s hereby repesied and resnacied 1o read as folows
L " 2
Articie XIL GREEN BUILDINGS A Nuat N Prese
z Division 1. Green building requirements. T vey o the Clty & €
2% Sec 16300 Definitions
29 The following words and phrases. 2 used in this Article XIll have the following mesnings: I )
o e D291
@)  Addiion for purposes of s Artice XIll means an extension or increase in gross floor area o N
32 height of a buling or stuctwe. A connecting element of imited width as requied by e ¢ !
53 Intemational Bulking Code for a pedestian walkway does not create an addiion 15 3 bulding s

The Green Roof Review Task Force’s Green Building Ordinance and Green
18 pages of recommendations Building Rules and Regulations
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https://www.denvergov.org/content/dam/denvergov/Portals/696/documents/Green%20Roofs%20Review%20Task%20Force/Green_Building_Policy_Proposal.pdf
https://www.denvergov.org/content/dam/denvergov/Portals/771/documents/BEH/2019/Rules_Regs_Gov_GreenBldgReq.pdf
https://denver.legistar.com/View.ashx?M=F&ID=6704506&GUID=F774EE9B-18FF-45AA-A9B6-5282E0384826

Commercial and Multifamily Buildings Account for
49% of Denver’s GHG Emissions

>25,000 sq ft:
* 82% of square

S — S = = — — — — —_ footage

* 3,000 buildings

<25,000 sq ft:

e e e e ey N e e S S * 18% of square

amn | OF TTHRL anp | BE TTR R TR L wan | "9 | guu | BB gan | "9 | guu | BB TTREL footage

0 O | 0 O | | 0 [ ! * 14,000 buildings
49% GHG
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Building Types and Sizes

i
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Multifamily Office Municipal & Hotel Warehouse Other
K-12
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Building Performance Policies in Other Cities

Seattle
- — D_enver St. Louis
I g A
Portland I '
I~ =Boston
[V — Cambridge
' ¥ T 7" New York City

San Francisco — -~ 4 “ ' r"‘"g * = = Philadelphia
SanJose ~~ - ) = = Washington, DC
'g')' = = Montgomery

. —-" County, MD
Cities with building S “‘
performance policies {, & ]

Cities with policies
under development

E”% DENVER CONNECT WITH US 311 | POCKETGOV | DENVERGOV.ORG | DENVER 8TV

' CLIMATE ACTION,

RESLIENCY | & f @DenverCASR | yf @SustainableDen | (O) @denvercasr

RESILIENCY




Building Performance Policies in Other Cities

Seattle
— St. Louis )

Pq

Seattle -C-"b'_;BOStO”
Building Tune-Ups Policy (Seattle Municipal Code 22.930) _a.mN:ngork ity
san Fral F€QUIres the owners of nonresidential buildings over 50,000  + phijadelphia

san square feet to perform energy assessments and building tune- shington, bc
ups to optimize energy- and water-system performance once 1°”tt8°:\“/leDrV

. . punty,
every five years. First tune-ups must be completed over the

2018-22 period and every five years thereafter.
Cities with build
performance polic

Cities with policies .
under development
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Building Performance Policies in Other Cities

- I\St. LOlI.IIS /V\

Pq

. ---B
St. Louis 1™ mosen
. ) . . Cambridge
Requires site energy intensity (kbtu/sq ft) performance - - New York City
san Fra| Standards for buildings over 50,000 square feet. Initial " Philadelphia

san standards must be adopted by May 2021 and take effect four |[shington, bc
years later. The standards must be updated every four years. Lz”ntio:\“ﬂ‘gy
The standards can be no lower than the 65th percentile of '

current buildings of each type, meaning that at least 65% of

Cities with build buildings must upgrade each cycle.

performance polic

Cities with polic

under development \J N
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Building Performance Policies in Other Cities

Seattle
— St. Louis )

Pq

New York City |~ — —Boston
R ire liehti d dit t .. Cambridge
equire lighting upgrades, energy audits, retrocommissioning, -~ .\ city

and display of energy efficiency grades at the public entrance F philadelphia

San Fra
san of buildings. Also NYC set a carbon intensity requirement shington, DC
(tons CO2 equivalent per square foot) for all buildings over 1°“tt8°:\n/leDrv
punty,

25,000 square feet. Requires a 40% reduction by 2030,
starting in 2024.

Cities with build
performance polic

Cities with policies .
under development
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Building Performance Policies in Other Cities

Seattle
— St. Louis )

Pq
I~ —Boston

Cambridge

Washington DC — - New York City
san Fral O€t @ target ENERGY STAR score for all buildings over 10,000  + phiadelphia

san square feet starting in 2026. Each cycle the median ENERGY  [shington, DC
STAR score for that building type must be reduced by 20% or  [ontgomery
energy use must be reduced by 20%. Punt

N N
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State Bill - Proposed

« 50,000 sq ft and up

* Requires benchmarking

* Requires by 2026 buildings receive an ENERGY STAR score
of 75 or higher -or- improve ENERGY STAR score by 15
points -or- hit a sector specific energy use intensity (EUI
target —or- reduce EUI 15%

* Alternate compliance options exist for buildings with solar
panels.

* Targets may update the next compliance cycle
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City Work to Date
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° E
S &
@ @ st 32nd Avenue .% ..
® o © o
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*® & :
{ o.$ ¥ )
i q
@ ENERGY STAR Score > 75
ENERGY STAR Score 50-75 '
ENERGY STAR Score < 50
@ Not eligible for ENERGY STAR
@ Out of Compliance q
@ Exempt ."
’ . . . ?‘ West Colfax Avenue.}.

Benchmarking:

i DENVER

CLIMATE ACTION,
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Building Size

25000+ to 2000000 v

ENERGY STAR

0+ to 100 v

EUI

0+ to 2000+ W

Wellington Webb
Municipal Office
Building

201 W Colfax Avenue

ENERGY STAR Score
90

This building has the 3rd highest
ENERGY STAR score out of 22
Municipal Buildings in Denver.

To achieve our City's Climate goals all
buildings need to become 30% more
energy efficient, which could annually

save this building $321 ,697

Similar Buildings More Information
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b Rt , :Q.nr RSE
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1850 to 2018 v
[

Neighborhood

All Neighborhoods v
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] 09 0 Z : e @
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WWWw.energizedenver.org
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https://www.denvergov.org/content/denvergov/en/climate-sustainability/initiatives/Energize-Denver.html

Survey of Benchmarked Building
Managers, December 2020
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Are you aware that
buildings are responsible
for over half of all
greenhouse gas emissions
in Denver, and that the
City is working to reduce
greenhouse gas emissions
in buildings?

m Yes

® Somewhat

® Not really

No
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Do you
consider the
energy
performance
of your
building
central to
your building
management
practice?

E"% DENVER

. CLIMATE ACTION,
SUSTAINABILITY &

® Yes. And, we dedicate
significant resources to
energy performance

B Somewhat. It’s important,
but we don’t dedicate a
lot of resources to energy

erformance
® Not Really

No

CONNECT WITH US 311 | POCKETGOV | DENVERGOV.ORG | DENVER 8 TV
f@DenverCASR | 9 @SustainableDen | @denvercasr

RESILIENCY



®m Energy Star Score

1%

Which energy
performance building
metric do you use to
measure the efficiency
of your building? If you
do not currently
measure the efficiency
of your property, which
metric are you most
comfortable/familiar
with?

m Efficiency of individual
systems like furnaces, boilers,
hot water heaters, lighting,

windows, etc.
® None of the above

Energy Use Intensity (EUI) —
Energy Use/Sq Ft

m Carbon emissions
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Green Buildings Ordinance: Existing Buildings

Buildings over Compliance Options for » Enerqy Program
25,000 sqgft Existing Buildings Options
Z /

‘ Green Roof / Space E-;
Cool Roof -
Required ‘ Pay for Offsite Green EUl Improvement
+ - EUI + Offsite Solar
ONE of the

Following HJ:H Certification

Compliance

) i corteation
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Energize Denver Awards

Categories:
* Office -
. . Energize Denver Awards ==
* Multifamily : Supplsmert
* Hotel

COVID Response
Individual Leadership

S

15t Place Apartment 2019: Trivium Apartments
26% energy savings
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The program provides tools,
training and resources to better

® O S MART align the interests .of tenants and

landlords to achieve healthy,
L EAS I N G high-performance, energy-
DENVER efficient buildings through
better conversations at all

stages of the leasing process.
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C-PACE Financing Pays 100% of Improvements

Energy efficiency, renewable energy, and water conservation may be
financed.

100% financing, no money down.

Long term financing, up to 25 years.

Loan is repaid via a special purpose assessment (akin to sewer assessment).

Assessment stays with the property on sale. Tenants usually pay

assessments. M

WWW.Copace.com CPACE

Colorade Commercial Fropearty
Assessed Clean Energy

E”% DENVER CONNECT WITH US 311 | POCKETGOV | DENVERGOV.ORG | DENVER 8TV

' CLIMATE ACTION,

S e f @DenverCASR | yf @SustainableDen | @denvercasr



http://www.copace.com/

Task Force’s Work
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Net Zero Energy

Highly Energy Renewable Demand All-Electric
Efficient Energy Flexible
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Goal of the Task Force

4,500,000.00
4,000,000.00
3,500,000.00
3,000,000.00

2,500,000.00

EEEEEEEEE“"Wl.@ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

500,000.00

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

OAvoided Carbon Emissions due to Energy Efficiency and Solar [ Avoided Gas Emissions due to Electrification
Additional Electricity Carbon Emissions due to Electrification B Electricity Carbon Emissions

Natural Gas Carbon Emissions
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Energy Efficiency, Renewables,
& Demand Flexibility
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Energy Efficiency, the Basis for NZE

* Energy savings from lower energy use
* Ensure cost benefits
e Grid capability & stability

 Health/wellness benefits: comfort, indoor air quality,
productivity
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Balancing Energy

Grid Flexibility:
Manage/Control

Renewables:

Energy Use: Production

Consumption
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Denver’s 100% Renewable
Electricity Action Plan

Goal:

- Denver’s goal is to be powered
by 100% renewable by 2030.

- Xcel's grid will be ~80%
renewable by 2030.

- Buildings need to fill some of that

gap.

E"'a DENVER

' CLIMATE ACTION,
SUSTAINABILITY &

Denver's 100% Renewable
Electricity Action Plan August 2020

7%
© DENVER
|7 cumate acTion,
SUSTAINABILITY &
RESILIENCY
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https://www.denvergov.org/Government/Departments/Climate-Action-Sustainability-Resiliency/Initiatives/Renewable-Electricity
https://www.denvergov.org/Government/Departments/Climate-Action-Sustainability-Resiliency/Initiatives/Renewable-Electricity

Energy Efficiency Sample Policy Options

 Reduce energy use by a certain percentage
 Reach a certain ENERGY STAR score

* Prescriptive options:
o Tune-up/RCx
o  Operator training
o VFD and motor upgrades
o LED Lighting upgrades
o  Controls installation or upgrade
o Equipment upgrades
Envelope improvements

. Mlght vary by building size
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Renewable & Demand Flexible Sample
Policy Options

Renewables

* [nstall onsite solar.

 Pay into a Renewable Energy Fund so the City can build
solar gardens

Demand Flexibility

* Demand response equipment and storage
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E | e Ct r i fi C a t i O n Building Electrification is “not

just a technological solution
to climate... [it] works at the
intersection of environmental,
economic and social justice.”
-Emerald Cities Collaborative and

NAACP, as part of the Building
Electrification Equity Project

E"% DENVER CONNECT WITH US 311 | POCKETGOV | DENVERGOV.ORG | DENVER 8 TV

P cumate action,
SUSTAINABILITY &

RESILIENCY f @DenverCASR | Y @SustainableDen | @denvercasr



Health Impacts of Gas Combustion
In Homes

* Children are particularly vulnerable to
pollution from gas appliances. Kids

100

Unheal growing up in a household with a gas
Ve H H
50  Moderate WS 300 stove are at a 42% increased risk of
developing asthma
Hazardous
0 Ea 500

 People of color and under resourced
communities are the least likely to
have carbon monoxide detectors in
their home.

* Indoor Air quality is largely
unregulated and often worse
than outdoor air quality
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The transition to renewable electric
heat is possible today

 Heat pumps are 200-300% efficient
 Heat pumps provide heating and cooling

* Like your refrigerator, heat pumps use electricity to
move heat from a cool space to a warm space, making
the cool space cooler and the warm space warmer.

E”'* DENVER
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Strategic Existing Building Electrification
Implementation Plan

Summer 2020-Spring 2021

e Stakeholder Engagement

* Building Stock Analysis

e Technology Characterization
* Workforce Needs

* Electric Grid Impacts

e Barriers, Incentives, Policy
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Strategic Existing Building Electrification
Implementation Plan — Grid Impacts

Incremental Peak Load with 100% Building Electrification

. o - I

2500 Incremental Peak Load with 25% Building Electrification _ 812 W

2019 PSCO Winter Peak Load B 2019 PSCO Winter Peak Load A
2019 PSCO Summer Peak Load 2500 | Iznogr:nljesri;jl) Es;n:;dZng ilr_'no;;SHAPE 1,080 MW

2000| W= Incremental Load 960 MW '

s g‘2000|'_________________gcﬁ _____ - -7 ]
1
= 1500 %’ ! 26 (IH
° € 1500! ~ —puuy - - - - - - - - - -
E =
% 1000 N B B e )
& & 1000
500 I 500 I
0 0 1y ) 3
<€ 3 * N . o x 5‘\6\\ %5\)? Pg\? <€ (Q \0“ 00 ¢ P‘E’Y\
e ) 2 olo 4 o n P N N X o1n e~ N
o e © o ey ad® N o N s \)\\q“ W
e e
Scenarios Scenarios
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Heating Emission Reduction
Sample Policy Options

Require electrification at time of heating, and water heating
equipment replacement (end of life).

* Require heat pumps at time of cooling equipment
replacement (end of life).

* Require electrification/heat pumps by all after a certain
date.

* Require synthetic/differentiated gas.

* Dates might vary by equipment and/or building type.
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Policy Design Tool and Supports
Needed
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Policy Design Tool

* Atool that will let the task force turn on and off different policy
options for different building sizes and types and see if they are
on track or off track of their carbon budget, cost

effectiveness, implementability, renewables goals, and grid
Impacts.
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Policy Design Tool — mock up

Energy Efficiency and Renewable Policy Parameters Selected Policy Impacts

Example Table

Cumulative Carbon Reduction by 2040

Large building = T Carbon Impact (tons eC0O2) % Electricity Covered by Renewables
All Buildings City Goal: 70,382,044

Buildings Impacted étsigggggg:g::::: Small Buildings Benefit of select policies: 40,209,762

#of buildings impacted: 100,000 SF g:lng;Erater 15,458 CARBON REDUCTION GOAL NOT MET RENEWABLE ENERGY GOAL NOT MET

% total building area: 72% 28%

% of total commercial energy use: 50% 50%

Large Building Parameters

| Cost Effectiveness

Policy Options: Energy Efficiency and Solar Required
Implementation Change in Operating
Costs Cost Simple Payback
Energy Efficiency Solar Large Buildings ($/SF) (8/SF) (years)

% Energy Reduction Target: 30% 15% Energy Efficiency Policies
Compliance Start Date: 2025 Solar Policies
Package Description: Potential Implementation Options: o

_RCx/ Energy Audit Small Buildings

- Operator Training

- Controls Optimization Energy Efficiency Policies

- VFD and Motor Upgrades Solar Policies

- LED Lighting Upgrade
- Controls Installation or Upgrade

- Lighting Controls Installation or Upgrade CONNECT WITH US 311 | POCKETGOV | DENVERGOV.ORG | DENVER 8 TV

- Equipment Upgrades

- Envelop Improvements f @DenverCASR | ,@SustainableDen | @denvercasr

- Install Onsite Solar PV




Supports Needed

Denver Support: Community Support:
 Resources * Workforce Training

e Qutreach and Education
* Financing

 Advocacy

* Education

* Programs
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Social Equity Index

- Tool to help identify under resourced buildings

Westminster Dupont

= Use weighted social equity indicators to develop A
an index score that can be used to identify under e fammeree sy

resourced buildings at the census tract level ‘ ] ‘
= GEM Equity Map |
=

EX indicators:
O Utility Burden (gas, water, electric)
O Income Stress
U Asthma Rates
U Racial Composition

Altura

Aurora

BFK

1 - <\
Sheridan ’

https://gem.equitymap.org/
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https://gem.equitymap.org/

Building Performance Resource Hub

- A one stop shop for building owners to get supports and resources needed to be successful

in meeting the requirements of a building performance policy

=  There are different models of hubs other
cities with a building performance policy have
implemented:
O Energy Consultant (Boston)
 Online Resource Hub (DC)

Resources

Learn what options you have to increase
energy efficiency and building
performance—and why it matters to the
District and your business.

=  Survey from benchmarked building owners

SEARCH OUR UBRARY -

Regulation
Basics

Get an overview of local
building code updates

and the Building Energy
Performance Standards.

-
Find

: -
Financing
Search this directory to
identify incentives and

financing options to
support your project.

https://buildinginnovationhub.org/ (DC)

E”% DENVER

' CLIMATE ACTION,

SUSTAINABILITY &

Vendor

Leam how to get the
right people for the job,
including information
about service
procurement best
practices.

Improve
Operations

Leam what building
operations and business
options reduce costs
and increase net
operating income.
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https://buildinginnovationhub.org/

Thank You!
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