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Energy vs Emissions

EMISSIONS (TONS OF CARBON)ENERGY (EUI)



Utility Power Source Mix & Policy
HOUSE BILL 1257 (2019)

ALL-ELECTRIC REQUIREMENTS

Compliance Dates gsf threshold

June 2026 220,000                

June 2027 90,000                  

June 2028 50,000                  



Building Location Matter

OFFICE BUILDING
EUI = 30

200,000 sf

SEATTLE/VANCOUVER 
= 50 TONS CO2e

PORTLAND
= 1,100 TONS CO2e

LOS ANGELES
= 700 TONS CO2e



Approaching Carbon Neutrality
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Carbon Neutrality
Partnering with the Utilities

Source: U.S. Energy Information Admistration

220 117 0lbs CO2/
MMBtu

lbs CO2/
MMBtu

lbs CO2/
MMBtu

https://www.eia.gov/tools/faqs/faq.php?id=73&t=11


Carbon Neutrality Planning is NOT
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Unless you want it to be
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Carbon Neutrality Planning

INCENTIVIZED SOLAR



Planning Approach



Data-Informed Approach



Capex Planning



Capex Planning



Strategies Impact on Financials



Building Decarbonization 
Strategies
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Building Audits

• A platform to verify and get feedback on your ideas
• Access to a list of opportunities, their impact, and potential funding sources 

from experts



Strategy: Optimization

STRATEGIES 

•

•

•

•

CONTROLS SYSTEMS



Strategy: Optimization

STRATEGIES 

•

•

•

WORKING WITH FACILITIES TEAMS



Strategy: Optimization

STRATEGIES 

•

•

•

•

•

TENANTS



Strategy: Efficiency

DESIGN STRATEGIES 

•

•

•

•

•

SMART BUILDINGS



Strategy: Shed Load

DESIGN STRATEGIES 

•

o

o

o

DEMAND RESPONSE



Building Electrification
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Application Tiers - HVAC 



Efficiency Comparison



Heat Pumps

heating and cooling heating only

full heat recovery heat recovery + air source

Modes of Operation 



Building Electrification

TYPICAL 200,000 SF OFFICE BUILDING

Standard building system

• Chillers + Boilers

• Gas or Point of Use Electric Water Heaters

• Gas Appliances (cafe)

Fully electric building design

• Heat Pumps / Heat Recovery Chillers

• Heat Pump Water Heaters / Point of Use Electric Water Heaters

• Electric Appliances (cafe)

34% REDUCTION 
in GHG Emissions 



Standard Building Systems
AIR-COOLED CHILLERS & GAS BOILERS
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All-Electric Building Systems

70% REDUCTION 
in GHG Emissions 

HEAT-RECOVERY HEAT PUMP CHILLERS
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Electricity Gas
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What’s Next
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Building Load Flexibility



Grid-interactive Buildings



Grid-interactive Buildings
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Solar in WA?

❖Same irradiation 
as early leaders

❖Cool climate 
benefits

❖Rain Benefits

Sources: NREL Spring 2022 Solar Industry Update, Global Solar Atlas

https://www.nrel.gov/docs/fy22osti/82854.pdf

https://globalsolaratlas.info/map

https://www.nrel.gov/docs/fy22osti/82854.pdf
https://globalsolaratlas.info/map
https://globalsolaratlas.info/map
https://www.nrel.gov/docs/fy22osti/82854.pdf
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Improvements

❖Cost decreases

❖Failure rates low

❖Incentives

Sources: PV Field Reliability Status - OSTI.GOV, SEIA U.S. Solar Market Insight 2022 Year in Review

https://www.osti.gov/pages/servlets/purl/1659924
https://www.seia.org/smi
https://www.seia.org/solar-industry-research-data
https://www.osti.gov/pages/servlets/purl/1659924
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Codes & Considerations

Source: 2021 International Building Code
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Rebates

❖Net metering 

❖Sales Tax Exception 

❖Federal Income Tax Credit 

❖MARCS Depreciation 

Source: Federal Solar Tax Credits for Businesses | Department of Energy

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.energy.gov%2Feere%2Fsolar%2Ffederal-solar-tax-credits-businesses&psig=AOvVaw3RtUSPazUYZ8K24VrZ-wnH&ust=1678575662322000&source=images&cd=vfe&ved=0CBAQjhxqFwoTCPCXquq70v0CFQAAAAAdAAAAABA2
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Grants and Funding

❖Rural Energy for America Program (REAP)

❖WA State Commerce - Green Power Solar Grant program

❖WA State Commerce - Solar Plus Storage for Resilient Communities

❖Department of Energy: Photovoltaics Research and Development 

❖WSU: Community Solar Expansion Program

❖Clean Energies to Communities’ Program

❖Community Solar opportunities

Source: https://www.solarwa.org/grants_and_funding_opportunities
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WA Spotlight

Source: https://seia.org/state-solar-policy/washington-solar



Current 2018 Codes

❖C406.1  -Additional energy efficiency credit requirements

❖C406.5  -Energy credits (Table) - On-site renewable energy

❖C411      -Solar Readiness 

❖E101.1   -On-site renewable energy systems. 
❖Each new commercial building or addition larger than 5,000 square feet of gross 

conditioned floor area shall include a renewable energy generation system consisting of 
at least 70 watts rated peak photovoltaic energy production per 1,000 sqft of conditioned 
sqft

❖C412      -Seattle Energy Code - Same as E101.1

Source: 2018 International Building Code



2021 Codes Cont’d

❖C411: Renewable energy requiring each new 
building or addition larger than 10000 sqft of 
condition floor area shall include a renewable 
energy generation system consisting of not less 
than .5 W/sqft (10000 sqft x .5 W = 5000 
Watts)
❖There are 3 exceptions to void C411.1 BUT if you 

qualify for the exceptions. An additional 18 credits 
will be required in C406.2 to comply

❖C411.2.2 Documentation requirements for off-
site renewable energy systems

❖C411.2.3 Renewable energy certificate (REC) 
tracking

Source: 2021 International Building Code



Annual Average of Solar exposure

Source: https://www.nrel.gov/gis/solar-resource-maps.html
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Case Study
Glumac
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SMUD HQ OFFICE 



SMUD HQ OFFICE 



SMUD HQ OFFICE 



Strategy: Shift Load

DESIGN STRATEGIES 

•

•

•

•

•

•

THERMAL ENERGY STORAGE



Strategy: Shift Load

STRATEGIES 

•

•

•

•

•

•

VEHICLE-TO-GRID (V2G)



Strategy: Generation

STRATEGIES 

•

•

•

•

ROOFTOP & CARPORT SOLAR



Strategy: Dynamic Load Control

STRATEGIES 

•

BATTERY STORAGE
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