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Envisioning a World with Net-Zero Carbon Emissions

Building Potential's mission is to eliminate carbon emissions from building energy use through
market-based thoughtleadership, education, and advocacy.

Building Potential




Programs

A Smart Buildings Center

A Building Operator Certification (BOC)

A Tool Lending Library

A Remote Learning Library

A YouTube Training Series

A Clean Buildings Performance Standard Helpdesk

buildingpotential.org smartbuildingscenter.org



Tool Lending Library

Often the first step to achieving operational excellence is gaining an
understanding of how the systems in the building are actually operating.

AOver 85 Tool

ADiagnostic & Monitoring Tools

AOnline reservation system
ALoan period up to 4 weeks
ALocal pickup or shipped

YpeS

FREE!!



Create Account Login

All ltems 987 results
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Scan to browse our
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In stock now
Type
Electronics (1)
Tools (986)
Dent ElitePro XC Flir E6 Infrared Fluke 971
Logging Power Meter Camera Temperature &...
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Fluke 1730 3 Phase Glass Thickness Meter Luminance Meter
Logging Power Meter & Low E Detector




Clean Buildings Performance Standard Helpdesk

Individual Consultations
Training Videos

Resources Website

#zu cleanbuildingshelp@smartbuildingscenter.org

1 S FREE!

CENTER
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Thank You to Our Annual Sustaining Sponsors!

Diamond Sponsors

MR- () seattle City Light

ALL COVERED PAINTING

Interior & Exterior-Commercial & Residential

Platinum Sponsor

D

MacDonald-Miller

FACILITY SOLUTIONS®

Gold Sponsors

‘yf' betterbricks/

Armadillo

PAINTING,LLC

SWINERTON @

Silver Sponsors

CORPORATE CARE
b @Roof.S‘ ystems
HIGHLANd HOLADAY-PARKS, INC.

SMART Mechanical Solutions®
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November Lunch & Learn:
Building Performance Standards

Macdonald Miller
Building Performance Program Manager

Macdonald Miller
Sustainability and Decarbonization Lead




WASHINGTON & SEATTLE

Building Performance
Standards and Energy
Code In Existing
Buildings

What Does It All Mean and
How to Plan

IFMA - Lunch & Learn

November 21, 2025

@ MacDonald-Miller We make buildings work better.
FACILITY SOLUTIONS® 1-800-962-5979 / macmiller.com



/| MACMILLER EXPERTS

Speakers

Drew Hicks Nicola Karp
Director Lead
Building Performance Program Sustainability & Decarbonization

@ MacDonald-Miller e
FACILITY SOLUTIONS®




Agenda

Regulatory Seattle WA CBPS
Context Buildings

@ MacDonald-Miller / 13
FACILITY SOLUTIONS®



/ MACDONALD -MILLER FACILITY SOLUTIONS

Regional Focus

Total Staff 1,600+ Employees
Design Staff 65 Engineers + 26 3D/BIM Employees

Offices Seattle / Tacoma / Everett / Redmond
/ Portland / Kent / Kennewick /  Spokane

Our Sustainability Commitments

MEP =f‘t |®
Committing to Zero o om I We

PLEDG=

@ MacDonald-Miller
FACILITY SOLUTIONS®

OREGON

Redmond
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.4l Portland
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Why

Building Energy & Carbon?

) - v L
@ MacDonald-Miller *
FACILITY SOLUTIONS®



| STANDARDS ACROSS THE US

Why This Matters (The Big Picture)

A BUlIdlngS _aCCOunt for ~4O% Of US energy The State of Building Perf(_)rmance Stgndards (BPS) in the U.S.
Consumptlon and a Iarge Share Of Members of the National BPS Coalition as of April 2025
greenhouse gaS emiSSionS. Passed BPS gCommittedtopassageofBPS

A States and cities are aligning on e T A
performance & emissions standards; e e Qg un

increasing market pressure for regulation. ' Y e @ R
Berkeley, CA gReno, NV Evanstor:, I 9 I;Etsmmh’ Philadelphia, ;’A

= Boulder, CO —
Sacramento, CA ’ _ 9 9 g 4 Howard County, MD
L 4 é Fort Collins, CO Chicago,IL ¥ : .
= Columbus, it
n, CO 9 ¥ penver, co H ’

San Francisco, GA

Aspe Ol
= ) Maryland
St. L
I califnrniag 9 - MO o= Mg::ggymnenrx ‘" Annapolis, MD
D rl I I I n D OW n West Los Angeles, CA Colorane Lo g ’ ~— Prince George’s County, MD
Hollywood, Washington, DC
CA \ County of Los Angeles

_ _Chula Vista, CA
Santa Monica,

A Washington : Clean Building Initiative s Q rumin o
(2019) + Seattleds B  sweren
Performance Standard (2023) (BEPS) o e B T Qo

A Oregon: Building Performance Standard -
(2025) -

IMT
INSTITUTE

B FOR MARKET
B TRANSFORMATION

@ MacDonald-Miller Tl
FACILITY SOLUTIONS®




How Washington is cutting pollution 95% by 2050

Past emissions \ Climate policies & future limits

120
E 2020: Clean EnergyTransformatlon Act

G:ﬂ 2020: Hydrofluorocarbons

100
ol 2023:Cap and Invest (Climate Commitment Act)
k Eﬂ 2023: Clean Fuel Standard
1990
80 93.5 MMT* E 2024: Clean Bwldmg Codes
Baseline
ﬂ 2025 CIeanVehches
60 SR E 2026 Buﬂdlng Performance Standards
e 45% '
below 1990 R :
RN Net
9. Zero
20
70%
Million Metric T below 1990
*Million Metric Tons : ‘
of CO, equivalent 95%
o ' ; below 1990
1990-2019 XY D S S S S S

@ MacDonald-Miller )
FACILITY SOLUTIONS®




/| WASHINGTON ENERGY REDUCTIONS

Energy Code Goals 1 Washington state

RCW 19.27A.160

100%
90%

70%
60%
50%
40%
30%
20%
10%

2006

Energy Use Index (2006 Base)

2006 2009 2012 2015 2018 2021 2024 2027 2030 Construction Supports
Residential 100% 82.7% 76.1% 60.5% 42.4% State Goal of

m Commercial 100% 86.8% 82.0% 69.6% 53.0%

. . Zero Fossil-Fuel
P VSRC S-75.10 S 100% 91% 83% 74% 65% S6% 48% 39% 30%

compared to the 2006 WSEC G reenhouse GaS
~a—Target: 14% savings compared . . A
to sach previous code 100% 86% 74% 64% 55% 47% 41% 35% | 30% Em ISSION Bu||d|ngs by

2031

MacDonald-Miller : :
@ FACILITY SOLUTIONS® © 2025 MacDonald-Miller. All Rights Reserved. / 18



http://app.leg.wa.gov/RCW/default.aspx?cite=19.27A.160
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What do Seattle
buildings need
to know?

[ 02



| SEATTLE BUILDINGS

Seattle Building Emissions Performance Standard

Uses Green House Gas Intensity (GHGI) to reduce

emissions Net Zero 2045 or 2050. _———ﬁ

Buildings are required to me 1
GHGI targets or pay a fine of $10/SF for nonresidential

and $7.50/SF for multifamily. r
Very few exceptions for sustained noncompliance.
Fossil Fuel removal is the simplest path

Some exemptions for cooking appliances and back up
system

This effects all buildings regardless of construction date.

MMFS has an engineering team and business group
dedicated to decarbonization/capital planning to achieve
compliance.

@ MacDonald-Miller /20
FACILITY SOLUTIONS®




| SEATTLE BUILDINGS

Seattle BEPS Timeline

2027 - 2030 2031 -2035 - 2041 - 2045 2046 - 2050

Nonresidential Buildings Meet Nonresidential
5-year Emissions Targets Meets Net-Zero

Verify Energy
and Emissions
Performance,
Plan and Start

Reductions Multifamily Buildings Meet Multifamily

5-year Emissions Targets* Meets Net-Zero

*Low-income housing and human services exempt from meeting 2031-2035 targets.

@ MacDonald-Miller
FACILITY SOLUTIONS®
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| SEATTLE BUILDINGS

Potential Building Constraints / Impacts

Having sufficient space to install a new heating
system my dictate what is feasible

The weights of the various heating systems may

trigger structural upgrades

AIR SOURCE HEAT PUMP BOILEF
Heat pumps are louder than other options and

may require sound mitigation
WATER TO WATER HEAT PUMP BOILERS

Buildings electrical infrastructure will likely need

CONDENSING GBBOILERS

to be increased

Building occupants may experience significant ﬁ:%“\'-TUBE
impact if HYAC system types are changed EXCHANGERS

EQUIVALENT SQUARE FOOTAGE REQUIRED FOR A HEATING SYSTEM WITH FULL REDUNDANCY |

MacDonald-Miller . .
@ FACILITY SOLUTIONS® © 2025 MacDonald-Miller. All Rights Reserved. / 22




/ WASHINGTON AND SEATTLE BUILDINGS

Energy Code Is Influencing Options

v

A Increases in stringency approximately every ~3-4 years
U WA State 2021 Energy Code (WSEC) went into effect March 15, 2024
U Seattle 2021 Energy Code went into effect November 15, 2024

an

ALTIgVNIVLSNS '

?sﬁol;lnmsfuaa&a

I

lNlWlSEMNI»

To

Requires multidisciplinary teams to collaborate early

To

Evolving to transition off fossil fuels i close coordination
between HVAC and electrical capacity (Washington)

AT

A Promoting adoption of heat pump technology and
Decarbonization Planning (Washington)

\
1SNk
o thr

v

Y MacDonald Miller © 2025 MacDonald-Miller. All Rights Reserved. / 23
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| SEATTLE BUILDINGS

Seattle Energy Code

Replacement of equipment is Complicated.

Equipment of Concern
A Natural Gas Fired
A Electric Resistance
A Air Cooled Chillers
Options:

1. Replace with Heat Pumps
2. Convert 50% to Heat Pumps
3. Temporary Replacement i1 4 years

4. Electric Utility Service Upgrade exception

Most exceptions require a Seattle Future Decarbonization Plan i SEC
C503.4.6.2

@ MacDonald-Miller ! 24
FACILITY SOLUTIONS®




| SEATTLE BUILDINGS

Addition or Replacement of Heating Appliances

Replacement central space heating
equipment must be heat pump

Courtesy: Kiji

LAV

MacDonald-Miller
FACILITY SOLUTIONS®

Seattle Cepartment of
¥ Construction & Inspections

If: If:
* Affordable housing All other buildings
* Hospital, jail, assisted living '  }
* Nonprofit Replace Maintain Temporarily replace
* Small (<20,000 sf) all equip 50% existing all exist heating
* Elec service upgrade req’d with HP gas heat 4 capacity with gas
— ¥ | - capacity, an 3 3
Fully Exempt, TCO until | Bond
replace but must 50% is ensuring
with HP HP, and HP install
anyway Future within 4
Decarbonization years, and
- Plan
-

/ 25



| SEATTLE BUILDINGS

Future Decarb Plan

What is in a Seattle Future Decarb Plan ?
See SEC Section C503.5.6.2

Schematic Design of Compliant Heat
Pump System

Electrical and Structural evaluation
Architectural Impacts
Cost Estimate

o Io Io Do P>

WA Clean Building Performance
Standard and Seattle BEPS compliance
summary

A SDCI Decarbonization Planning Form

Must Consider BEPS !

https://www.seattle.gov/documents/departments/sdci/forms/decarbonizationplanningform.pdf

@ MacDonald-Miller
FACILITY SOLUTIONS®

N|§ Seattle Department of
d|l’ Construction & Inspections

Decarbonization Planning Form

This form is one of the documents required to accompany the schematic design for a “future
decarbonization plan” where required within the exceptions to Sections C503.4.3.1, C503.4.6,
or C503.5.1 of the 2021 Seattle Energy Code. See Section C503.4.6.2 for the full list of required
documents.

| 26



| SEATTLE BUILDINGS

Decarbonization
Planning

A Holistic approach ‘,

A Consider Regulations / Codes /]
| ESG Priorities L

A Existing Constraints

A Schematic Design Options

A Utility Engagement

A Pricing / Rebates / CapEx

A Phasing / Future Development

A Embrace Future Technology

A Minimize Impacts

@ MacDonald-Miller
FACILITY SOLUTIONS®

Design Considerations:

A More space needed for MEP

A Aesthetics

A Acoustics

A More Power

A Different System Configurations

A System Locations

A Require Back up Heat for Low
Ambient Temperature

AMust o6defrosto

Conditions

I 27



/ 03

Case Study

Taking a holistic approach to tackling:
1. Energy Code

2. Building Performance Standards (BPS)
3. Capital Planning

4. Client Sustainability Goals

@ MacDonald-Miller
FACILITY SOLUTIONS®




Non -Profit Multifamily

ASHRAE
System Equipment name Location Life
Expectancy’
Mechanical GB-1 & GB-2 Building A & B 27 25
(Gas Boiler)
Plumbing B-03 & B-04 Building A 23 25
(Gas Boiler)
Plumbing AB-01 & AB-02 Building A Expansion |24 12
(Gas Water Heater)
Plumbing WH-1 Building B 15 12
WH-2 21
(Gas Water Heater)
]
Plumbing B1 Building C 13 25
(Gas Boiler) I
A Seattle Energy Code 2021 = Compliant, however
replacing gas equipment takes extra e A & .
permitting/planning (Decarb Plan) Potential Equipment Installation Locations — Building A
A Seattle BEPS (carbon emissions) = Over Target . .
nStart Hereo Study &
A WA Clean Buildings (EUI) = Over Target Preliminary Decarbonization Study

@ MacDonald-Miller /29
FACILITY SOLUTIONS®
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WA Clean
Buildings
Performance
Standards

@ MacDonald-Miller
FACILITY SOLUTIONS®




/ WASHINGTON

Clean Buildings Performance Standard (CBPS)

What is WA CBPS? Compliance Requirements

o N _ o o A Benchmarking, reporting;
Legislation requiring commercial/multifamily buildings over _
A Energy Management Plan (EMP) + Operations &

20,000 sq ft. to meet energy targets by 2030. Maintenance (O&M) plans + Energy Management

A Tiered by size and year.

Energy Use Intensity (EUI)
A Based on ASHRAE 100-2018 standard

Space Space Type Climate Zone
Category
4C 4B
220,000 SF COMPLIANCE DATE BY BUILDING SF ) Technology/ Laboratory 237 249
- Science
90,000 SF +
ﬂﬁ JUNE 1 20000 oF * Office Profe;sfsional 63 66
Office
Mandatory 2027 JULY 1 S s
Compliance 2027 Warehouse/ Distribution 36 44
Dates Storage Center
Food Sales Restaurant 361 378
and Service

@ MacDonald-Miller / 31
FACILITY SOLUTIONS®




/ WASHINGTON

KEY ELEMENTTS OF THE LAW

Early Adopter

Non-Compliance .
Incentive

Mandatory bl
enalty

Compliance Dates

Considerations

o p TIER 2: Maximum incentive allocation
> June 1, 2026 for buildings » $5,000 plus $1.00 per GSF/year p 0f $150M @ $0.30/SF/Project
greater than 220,000 SF

» June 1, 2027 for buildings
90,000 to 220,000 SF

» Triggers extensive and costly Application process
non-compliance mitigation plan ) currently open

» Third-party collection options

> June 1, 2028 for buildings are permitted for non-payment >

50,000 to 90,000 SF of penalty
» July 1, 2027 for

Tier 2 buildings 8 = @
» 20,000 to 50,000 SF ff

N

@ MacDonald-Miller y
FACILITY SOLUTIONS®




/ WASHINGTON

Tier 1 & Tier 2 Buildings Defined

Tier 1 Buildings
Nonresidential buildings with GFA of 50,000 SF and larger.

Tier 2 Buildings
a. Multifamily buildings with GFA of 20,000 SF or greater.

b. Nonresidential buildings with GFA between 20,000 SF and
50,000 SF.

@ MacDonald-Miller / 33
FACILITY SOLUTIONS®




accepted no sooner than 3-Years prior

B u | Id I N g Exe m ptl ons R and no later than 180-days before

Compliance Date

/ WASHINGTON @ WA Unique 7 Exemption requests

Buildings Without a Certificate of Average Physical Primary Use of Building
Federal Buildings &  Occupancy or Temporary Certificate Occupancy Less Than Is Manufacturing or
Buildings Belonging of Occupancy for 50% for the Calendar Other Industrial Purposes
Exclusively_To Recognized All 12 Months of th_e Calendar Year Year Prior to Compliance (Factory Group F or Hazard Agricultural * Buildings with
Tribes Prior to Compliance Date Date Group H)

Structure Financial Hardship

* Financial Hardship

AListed on a cityds or c ourAtOwhed bya financial institutiarxthrough default A Senior mortgage subject to a notice of default
lien sale list A Acquired by foreclosure within the previous A Other conditions of financial hardship identified
A Has a court appointed receiver twenty-four months by a department ruling

@ MacDonald-Miller / 34
FACILITY SOLUTIONS®
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WA CBPS .
Compliance

AT
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@ MacDonald-Miller
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@
Py PN ENERGY STAH
Energy Use by Calendar Month (Not Weather Normalized) =
. =2 PortfoliolVlanager®
@ T 800k V4 Change Metric
Ef gy Mot currently eligible for Weather Normalized Site
ER— Ml ENERGY STAR
2 EUI (kBtu/ft?)
= Certification
. Years Certified (Score): Current: 26.0
Jul1s Jan'19 Jul9 Jan20 Jul'20 Jan'21 Jul'21 Jan'22 Jul'22 Jan'23 Jul2: 2009 (86), 2010 (87), 2012 (88), (65.27% lower than median.)

2013 (88), 2014 (88), 2017 (92)
-8~ Electric - Grid

Baseline: 49 2

TraC k YO ur (Chart current as of 10/23/2023 06:15 PM PDT) [LELELA® 0 (35 e medEr)

P f Summary Details ! Energy ! water Waste & Materials Goals Design
USIﬂg ESPM . . /Chan e Metrics
Weather Normalized Site EUI Trend (kBtu/ft?) d , ,
/ Change Time Periods
/ Change Metric
&0 — Metrics Summary
May 2023
Dec 2019 /
Metric / (Energy Change @
40 (Other) Current)
Matural Gas - Weather Hormalized Site - _
20 Natural Gas Use (therms) Mot Available Mot Available Mis
Electricity - Weather Mommalized Site 270512 10
Electricity Use (Grid and Onsite 2, 7058,0919 24375798 - 10 ﬂﬂ'!.-'.,‘
0 Renewables) (kWh) -18. /
2012 2014 2016 2013 2020 2022
Weather Normalized Site Energy Use -922987 20
(Chart current as of 05/04/2023 Refresh Chart (kEtu) 9.240.0106 83170234 (-10.00%)
10:41 AM PDT)
Weather Normalized Site EUI (kBhu/f*) 288 26.0 2 &0 (-9.70%)
EMERGY STAR Score (1-100) 95 a7 2.00 (2.10%)

MacDonald-Miller : :
FAGILITY SOLUTIONS® © 2025 MacDonald-Miller. All Rights Reserved. / 37




/| GETTING STARTED ON COMPLIANCE

Understanding EUI & GFA

09 —— EUI

(kBTU per GFA)

@ ENERGY STAR®
p = ®
Total Annual Eneray Gross Floor Area == Portfolio/\anager
Consumption (GFA) Weather Normalized
(kBTU) Based on Location

GFA is measured the outside surface of the exterior walls of the building(s). This includes all areas inside the
building including supporting areas. GFA does not include exterior spaces, balconies, patios, exterior loading
docks, driveways, covered walkways, outdoor play courts, parking, interstitial plenum space between floors, and
crawl spaces.

@ MacDonald-Miller © 202 Marbana. -wviiler. A Kights xeservea. / 38
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WA CBPS THie
What to do ‘1 i
when your EUI i

is above target |

@ MacDonald-Miller
FACILITY SOLUTIONS®



g Most Common Energy
Efficiency Measures (EEMS)

Building Controls

& Analytics

Lighting Systems
(Interior & Exterior)

Q @

Boiler &
Chiller Plants

HVAC & Indoor
Air Quality

Renewable Energy (Solar &
EV Charging Infrastructure)

Electrical
Infrastructure

Roofing / Building
Envelope

Plumbing /
Water Conservation

© 2025 MacDonald-Miller. All Rights Reserved. / 40
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ﬁ CLEAR ACTIONS
(TR CLEAN RESULTS

¥ BEL
S Y
‘ | ‘ * X %
{ R ‘ : : CLEAN BUILDINGS
_/‘

Meydenbauer Center  Tier 1 EUIt: 55

MacDonald-Miller _ _
@ FACILITY SOLUTIONS® © 2025 MacDonald-Miller. All Rights Reserved. / 41




