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making sustainability work

Project Overview & Purpose

» What does our existing building supply look like —
Commercial and Industrial

> What are the best practices to decarbonize our existing
buildings and how do we look out for those that need extra
help?

» What policies and programs exist and is there money to be

found to support the transition?

» Where could the city act?
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Eugene Community GHG Emissions
~1 million MT CO2e annually
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Commercial Sector

Commercial Sector Segments

P> Classifications from EIA’s Commercial Buildings Energy Consumption

Survey:

- Education - Public assembly

- Food sales - Public order and safety
- Food service - Religious worship

- Healthcare - Retail

- Lodging - Service

- Office - Warehouse and storage

Commercial Sector

Building Stock Characteristics Data

P> Regional data from Northwest Energy Efficiency Alliance’s 2019
Commercial Building Stock Assessment

P> Majority of building were built pre-1990
P> Roughly half of building are >20,000 square feet

P> Space heating in commercial buildings mostly uses natural gas in
rooftop units, furnaces, or boilers, except lodging

P> Water heating in commercial buildings mostly uses natural gas, but
with electric in warehouse, service/retail, and offices

10/26/2022



Commercial Sector
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Commercial Emissions by End Use
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Commercial Sector

Commercial Segments, GHGs by End-Uses
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Commercial Sector

Commercial Emissions by End Use
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Energy Supply Context

Summary of Existing Policies

P> Climate Protection Program
- 90% emissions reduction by 2050
- Applies locally to use of natural gas and other fossil fuels

- NWN planning to use a combination of demand-side and supply-
side action for compliance purposes

P Clean Energy Targets Bill (HB2021)
- EWEB not regulated under the bill

» EWEB - Integrated Electric Resource Plan late fall 2022
P NWN — Final IRP — Came out after report completed
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Energy Supply Context

Existing Policy Benefit — Decreasing Emissions
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Energy Supply Context
o o
Northwest Natural Gas — Vision 2050
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Energy Supply Context

Energy Supply — EWEB Electricity

77% Here in Eugene, we are fortunate to have one of the cleanest power
portfolios in the nation, with almost no electricity sourced from fossil fuels.

About 90 percent of your power comes from carbon-free resources.
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Best Practice: Approach

Pillars of Deep Decarbonization
Energy 1 Reduce non-
= ificati ow-Carbon .
efficiency & Electrification Energy combustion
conservation GHGs
v Smart-growth v Electrification of v Low-carbon ¥ Methane
driven VMT industry OR electricity reductions
reductions buildings v Low-carbon ¥ Replacement of
v Whole-home v Electrification of biofuels high global
retrofits & new passenger v Potentially WarTig
construction vehicles renewably potential gases
codes v Electrification of produced ¥ Industry process
v Electric heat trucks and hydrogen emissions
pumps freight reductions
displacing transportation
resistance heat
Image Credit: Energy + Environmental Economics, Four Pillars
of Deep Decarbonization s
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Best Practice: Energy Efficiency

Natural Gas — Cost-Effective Opportunities

P> Data from Northwest Natural, Energy Trust of Oregon, and
National Renewable Energy Lab
- Water heating appliance upgrades, including heat pumps
- Space heating appliance upgrades, including heat pumps
- Space heating controls (such as smart thermostats)
- Weatherization of building envelope

- Food service, various equipment upgrades

15

Best Practice: Energy Efficiency

Electricity — Cost-Effective Opportunities

p- Data from Northwest Power Plan 2021
b Cost Effective
- LED lighting
- Space heating upgrades, including heat pumps
- Space heating controls (such as programmable thermostats)
- Refrigeration
- Motors/Drives
- Water heating and use upgrades, including heat pumps
- Electronics

- Food service, various equipment upgrades

16
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Best Practice: Energy Efficiency

Commercial Energy Report Program

P> Supports and informs for energy efficiency upgrades for owners, but will
requires additional action (beyond benchmarking) to implement

P Would provide a source of accurate, public community data for planning,
tracking, and decision making for both building renters and owners

»- Data might be reported by businesses to the City or by utilities on behalf of
businesses

P> Reporting thresholds by building size vary by community program ranging
from 5,000 up to 100,000 square feet

»- EPA found that implementation of benchmarking and resulting EE
investment typically reduced energy use by 2.4% per year on average

17

Best Practice: Energy Efficiency

Commercial Energy Reporting - Examples

U.S. City, County, and State Policies for Existing Buildings:
Benchmarking, Transparency, and Beyond

Seattle
Portland — & Portiand

i
Minneapolis @ pornd
e st Paul ;— Cambridge
sr_um-;n ()‘ (@ soston
‘Bloomington i
Evanston
@ Ann arbor a
Des u:.- % Plibursh U ew York Gty

Philadelphia

Chices> () — — Montgomery Co, MD
@ columbus Washington, DE
Indianapolis

.w .Stlallt
City, MO

580 Didgo ——
Chula Vista s ®

Atlanta

Orlando

@ Miami

Honolutu @

@ Benchmarking required for public @ Benchmarking required for public,
and commereial bulldings commercial, and multifamily buildings

ol @ Benchmarking and additional @ Benchmarking and additional
. actions required for public and actions required for public, cemmercial, 18
e commercial buildings and multifamily buildings
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Food Service

Best Practice: Efficiency

P Gas equipment (with electrification barriers)

» Ventilation energy / Exhaust hoods

b Staff training for energy savings

19

Best Practice: Electrification

EWEB Electrification Study Findings

Carbon Aggressive Carbon Reduction 2030f  1-in-10 Peak
Electrification Scorecard| .-, | ewes | cwes Peak EWEB
Bgucel Participant | Ratepayer Adder Potential Opportunities

Electric Vehicle

b5y

Lodod

Encourage managed charging to
avoid peak, increase public and
waorkplace charging opportunties

Heat Pump Water Heater

7]

b

&4

Consider existing energy efficiency
incentive program's influence on

electrification of water heating

SFD - Standard Heat Pump

7}

(7}

ve5

g

technology choices to mitigate peak

Influence customer space heating

impacts.

SFD - Cold Climate Heat Pump

79

84

technology choices to mitigate peak |

Influence customer space heating

impacts.

SFD - Dual Fuel Heat Pump

1257

&84

technology choices ta mitigate peak

Influence customer space heating

impacts.

Small Office Space Heat

Multi-Family Dwelling Space Heat

7

Q1000000
OJ0|0/0|0|0|O
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O

84

Participant benefits are lacking,
making electrification unlikely.
Possible incentive opportunity.

Participant benefits are lacking,
making electrification unlikely.
Consider rate design changes for
commercial electrificaiton.
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Best Practice: Electrification

Rooftop Heating Unit: Cost-Effective Electrification

Inpatient healthcare
Food service

Laboratory
Nursing —
Office =
Strip shopping mall o
Lodging [}
Food sales L
Education —
Enclosed mall =
Retail other than mall —_—
Outpatient healthcare ——
Public order and safety E——
Nonrefrigerated warehouse e
Other _
Religious worship

Refrigerated warehouse
Public bly
Service

-$2.00 -$1.50 -$1.00 -50.50 $0.00 $0.50 $1.00 $1.50

®e $/Square Foot
®e
oo  ImageCredit: ACEEE, ELECTRIFYING SPACE HEATING IN
21

American Councl for an Energy-Efficient Economy ~ EXISTING COMMERCIAL BUILDINGS
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Best Practice: Electrification

Furnace Cost-Effective Electrification

Nursing

Food sales

Outpatient healthcare
Food service
Education

Lodging

Strip shopping mall
Public order and safety
Other

—
Office I
—
—
[
]
=

Retail other than mall
Nonrefrigerated warehouse
Public assembly

Religious worship

[
-
-
—
[
—
Enclosed mall I
Service S

I

Laboratory

®@e -$3.00 -$2.00 -$1.00 $0.00 $1.00 $2.00 $3.00 $4.00
EEE:: $/Square Foot )

American Gouncil for an Energy-Efficient Economy
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Implementation Costs

Boiler Cost-Effective Electrification

Inpatient healthcare
Food sales

Office

Education

Strip shopping mall
Lodging

Public order and safety

Other

Nonrefrigerated warehouse

Service

Retail other than mall

Nursing

Laboratory

Food service

Public assembly

Religious worship

Outpatient healthcare

-$20.00 -518.00 -$16.00 -514.00 -512.00 -510.00 -$8.00 -$6.00 -54.00 -5200 $0.00

C E E E 3 e
‘l ®e
®e 23

American Gouncil for an Energy-Efficient Economy

23

Best Practice Electrification

Food Service Cost-Effective Electrification

» Data from U.S. DOE’s Better Buildings Solutions Center and
State of California Study on Decarbonizing Commercial Kitchens

- Combi-ovens (oven + rotisserie)
- Griddles

- Fryers

24
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Available Options

P> Community-Scale

Inflation Reduction Act

State of Oregon incentives — cooling centers and community

Sales Tax or Surcharge (Portland Clean Energy Fund) *State law now precludes
Private Equity / Energy Performance Contract (Ithaca, NY)

Climate/Green Bonds *Constitutional limitations, issued as revenue bond

Energy Savings Performance Contract (ESPC)

»-  Building Owners

Inflation Reduction Act

Utility-sponsored programs, including Energy Trust of Oregon Programs
Property Assessed Clean Energy (PACE) Financing

Energy Savings Performance Contract (ESPC)

25
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Focus on Equity

Equity Considerations and Best Practices

P Very little precedent from existing decarbonization plans on
how best to structure programs in commercial sector

engagement with local businesses
of local incentives for minority, women, veteran-owned

businesses with low-profit margins such as food service

P Green jobs workforce development partnerships

b Identify additional targeted commercial incentives by further

P Programs should be structured to ensure equitable distribution

26
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Recommendations

Commercial Sector

P> Prioritize businesses with older existing buildings

P> Prioritize offices, strip malls, government, and healthcare

P> Lead by example and decarbonize City office buildings

P> Engage with business owners of food service and buildings with boilers

P> Prioritize businesses with low profit margins, and historically underserved

P> Implement a Commercial Energy Reporting Program

P> Partner with local job training groups to serve the equipment distributors and
installers

P Amplify existing programs’ outreach, program management, and funding

27
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Industrial Sector

.
Commercial Segments, GHGs by End-Uses
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Industrial Sector: Details for Forest Products

Primary Energy Use: 2,883 TBtu

Manufacturing Carbon Footprint
Total GHG Emissions: 80 MMT COze

Sector: Forest Products (NAICS 321, 322)

Fuel and GHG
Total
Emissions, " b
Gas Emissions
2018 Sl
Offsite Onsite Process . Nonprocess
Generation Generation Energy 1 Energy
Ci tional
N Erectricity B ataie Process Heating Facility HVAG
“““g  Generation
CHP/ Process Cooling Facility Lighting
» Cogeneration and Refrigeration
] G:.‘:,mon Other Facility
Support
Other Other Process
Electricity . Uses
: Onsite
A Genaralon ‘3 Transportation

Electro-Chemical

1
Machine Drive

Pumps, Fans,
Fuel Compressed Alr, it g ST
{3 2018 EIA MECS (with
(TBtu = Trllion British Materials Handling, = )
Units) Materials Processing, Ehpln Snuon:
e Sratoi 2021 EPA. of LS.
Fuel Greenhouse Gas Emissions and Sinks:
1980-2019 {with adjustments)
dotaits

Greenhouse Gas
(GHG) Emissions o
{MMT CO3e - Million Metric Py - Last Revised: December 2021

1he U.S

Wood Products: Context

Decarbonization and Regulatory Context

PIn 2011, EPA implemented the Industrial, Commercial, and Institutional Area
Source Boilers: National Emission Standards for Hazardous Air Pollutants (NESHAP)
rule — often called the Boiler MACT Rule
P> Conflicting priorities

- Wood has problems with cost of air toxic controls

- Natural gas is a fossil fuel currently
P> Recent significant investments in gas boilers and wood residuals going to other

product uses

P> Production Equipment has 20-40+ year life spans

30

30
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Best Practice: Energy Efficiency

Natural Gas — Historical Implementation
. Commercial . Industrial . Residential
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Best Practice: Energy Efficiency

Natural Gas — Cost-Effective Opportunities

» Data from Energy Trust of Oregon

> Cost Effective
- Process heating
- Water heating
- Space heating upgrades, including heat pumps

- Space heating controls (such as programmable thermostats)

32
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Best Practice: Energy Efficiency

Electricity — Cost-Effective Opportunities

P> Data from Northwest Power Plan 2021

P> Cost Effective

- Strategic energy management
- Pumps

- Fans and blowers

- Refrigeration

- Lighting

33
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Best Practice: Renewable Fuels

Northwest Natural Gas — Vision 2050
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Best Practice: Renewable Fuels

Context and Implementation Costs

P> Renewable natural gas (RNG) offers benefits, but supply limits

P> Clean hydrogen can scale via renewable electrolysis
- Blending with NG limited to about 20% (in pipelines and equipment)
- Direct use of hydrogen is preferable. Storage add GHGs and cost

- Site based equipment exists, but is not deployed at scale

P> Fuel cost estimates
- Historic conventional gas: $2 - $4 per MMBTU
- RNG =$14 - $'|9/MMBTU

- Clean Hydrogen = $15 - $20 / MMBTU (to 2030); $3 - $9 (by 2050)

35
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Best Practice: Other Renewables

EPA’s suggested options for process heat

Agricultural space

TECHNOLOGY and media heating | or other high P ‘
I 1
Concentrating solar | ; Concentrating solar
Evacuated tube - tube
E  Fiatplate collector || Flatplate
@ P
air T Industrial distillation,
L concentrating,

Cooking, pressurization, and drying or kilning
sterilization, and bleaching

cxsiamting

- —"
|
Direct use Geothermal direct use

Heat pump

Geothermal

32°F

~
50°F I 100°F I 150°F | 200°F I 250°F Izm’ﬁ Issmﬁ |m=r'

WORKING TEMPERATURE (°F)
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Best Practice: Electrification

Industrial boilers

P> As with the commercial sector, boiler electrification is challenging
P> Report by Lawrence Berkely National Lab on boiler electrification found cost
effectiveness (dollars per metric tonne CO,e reduced):
- Forest products: $128 / MT CO,e reduced
- Food and beverage: $130 / MT CO,e reduced
- Chemicals: $147 / MT CO,e
- Price Benchmark, Oregon Climate Protection Program, Community Climate

Investment: $107 (223) and $134 (2050)

P> Not cost effective now, but is forecast to be before 2050

37
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Emerging Practice: Carbon Capture & Storage

Context and Implementation Costs

P Technologies are still developing — currently about 20 facilities globally

P> International Energy Agency states that without CCS, achieving net-zero targets

will be nearly impossible to achieve

P> [EA cost estimates (dollars per metric ton CO,e reduced)
© Concentrated CO,: $15 - $20 / 1 MT CO2e reduced
o Dilute CO,: $40 - $120 / MT CO,e
o Direct air capture: $147 / MT CO,e
o Price Benchmark, Regulatory grade forestry carbon offsets: $25 / MT CO,e

© Price Benchmark, Oregon Climate Protection Program, Community Climate Investment:

$107 (2023) and $134 (2050)

38
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Available Options

P> State Incentives and Resources
- Alternative Fuel Loans are administered by the Oregon DOE
- Business Oregon has a program to aid in upgrading public infrastructure for

compliance

P> Federal Incentives and Resources
- USDOE - $8 billion of program funding to create networks of hydrogen
suppliers, consumers, and local infrastructure
- USDOE - $2.6 billion to advance carbon capture demonstration projects. Focus
on industrial sources for energy generation, paper and pulp and certain types of
chemical production facilities

- Inflation Reduction Act - hydrogen production hubs and carbon capture $

39
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Recommendations

Industrial Sector

P> For industrial operations, in particular wood products, perform additional
outreach and engagement to better understand what technology, financial support

and timeframes are reasonable

P Amplify existing Energy Trust of Oregon programs and incentives with City-led

outreach

P> Partner to support local development of renewable natural gas and clean
hydrogen

P Lobby for alignment of State programming and funding to support

decarbonization

40

40
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Questions
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