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HEALTHY RESILIENT ECO FRIENDLY

Home Improvements:
The Path to a Healthy, Resilient, Clean-Energy Home

A Homeowner’s One Page Guide

ted by Debra If N 5/27/20
dbll@g ail.c



Before We Begin

Here are some quick reminders:

« Callin? Please full name to confirm attendance

« To receive AlA LUs, you must attend at least 80% of the training. Attendance will be verified

« Use the "Chat” to share questions or comments

» Slides/recording are after most events and can be found on 3C-REN's on-demand page

« 3C-REN does not allow Al notetakers, unless used to accommodate a disability



UTILITIES

SAN LUIS
OBISPO
COUNTY

SANTA
BARBARA
COUNTY

Tri-County Regional
Energy Network

3C-REN is a collaboration
between the tri-counties

Our programs reduce energy
use for a more sustainable,
equitable and economically
vibrant Central Coast

Our free services are funded via
the CPUC, bringing ratepayer
dollars back to the region



Our Services

Incentives Training Technical Assistance

==  HOME BUILDING AGRICULTURE
WA, ENERGY PERFORMANCE ENERGY
['1'{®] SAVINGS AR O TRAINING ’ SOLUTIONS
3c-ren.orglfor-r_esid?nts 3c-ren.org/events 3c-ren.org/agriculture
3C'ren.orglmUIt|fam|Iy 3c_ren_orglbui|ding
Eoooo COMMERCIAL Q. =) o ENERGY ENERGY
| ENERGY vz CODE 1} ASSURANCE
2 SAVINGS ¥ > CONNECT SERVICES
3c-ren.org/commercial 3c-ren.org/code 3c-ren.org/assurance
Contractors can enroll at View past trainings at

3c-ren.org/contractors 3c-ren.org/on-demand



Available Incentives for Home Energy Upgrades!

Home Energy Savings
SCD Home frera

R E N 3c-ren.org
Available for Tri-County residents.

* Most energy-saving projects™ qualify

 Incentives available through 3C-REN enrolled contractors

 Incentive amounts based on energy savings

* Must be located in 3C-REN territory (SLO, SB, Ventura)

* Must receive gas and/or electric service from PG&E, SoCalGas, or SCE

www.3c-ren.orqg/for-residents/




Have Any Questions? Contact Our Concierge!

3C-REN Incentive Concierge — English Support
Naomi Newman

Call or Text: (805)568-2458

Email: nnewman@3C-REN.org

3C-REN Incentive Concierge — Spanish Support
Itzel Torres

Call or Text: (805)767-1204

Email: info@3C-REN.org




3-COURSE SERIES

October 2026

1 Solar PV: Technology and Valuation

2 Carbon Free Homes: Features, Benefits, Valuation

3 Clean Energy Homes: How Realtors earn stellar referrals

while boosting profits
3 High Performance Homes Val 2

ajo.earth/classes/

Copyright_DLittle2025

-

EXPERTISE

Efficient
Clean-Energy
Homes

Certificate of Completion

3-Course Series
Efficiency, Solar,
Valuation,
Sales
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Too often
small projects turn into
unfortunate surprises!

Copyright_DLittle]



J Pillars of Home Performance

1 HOUSE
as a
SYSTEM

Ask Qs
What if?




2
MEASURED

Performance

Install Operate

Excellence in each is essential for optimized results
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What topics are you hoping to learn more about?




PLANNING HOME IMPROVEMENTS?

From tiny to extensive projects, it's helpful to be
informed by performance principles

This guide spotlights key steps inyour path

to enjoy these....
BENEFITS

Quality of life
*  Health
* Energy savings

Your guide to a clean energy home

Prioritize Efficiency!

. Optimize existing home structure by improving efficiency

2. Switch gas appliances to electric

3. Power your home with solar

Control Air Movement

Most homes have random leaks.
Air seal to limit the flow of air,

moisture, heat, pollutants.

Windows
Replace single-paned to

Summer

o

improve comfort, save energy

Increase Insulation
Most homes are under

insulated (DOE). AdequatNH -
insulation supports comfort, ﬂ >

Heat
-~ Pumps
Heating,
| ¥ | H cooling &
hot water

durability, resilience, efficiency.

»  Superior comfort, quality & durability
* Resilience in power losses, extreme events

LJ\

Reduce Heat Risks

Add shading strategies. Design awnings
or eaves to block summer sun when it's
at higher angles (lower winter sun can
help heat home). Plant shade trees.

Winter

Improve Air Quality
Deliver fresh filtered air with an efficient
system such as a heat recovery ventilator.

Solar + Batteries
Reduce climate impacts and long-term
expenses while increasing resilience.

: e-hased
UIDE to home

improvements

CONCERNED ABOUT CLIMATE CHANGE?

Your guide to a clean energy home

Prioritize Efficiency!

. Optimize existing home structure by improving efficiency
2. switch gas appliances to electric

3. Power your home with solar

— AREYOUASKING PAat-can £ o7

Our climate actions can start with our homes!

Improve your home & enjoy these ...
BENEFITS

Quality of life

Lower climate impact

Health

Resilience in power losses, extreme events
Superior comfort, quality & durability
Energy savings

Reduce Heat Risks
Add shading strategies. Design awnings

SUmmer o saves to block summer sun when it’s
at higher angles (lower winter sun can
Control Air Movement help heat home). Plant shade trees.
Most homes have random leaks.
Air seal to limit the flow of air,
moisture, heat, pollutants. . i
& = ul Winter
Windows J —

Replace single-paned to
improve comfort, save energy

Increase Insulation
90% of homes are under

i

[

insulated (DOE). AdequatNﬂ -
insulation supports comfort, *’

durability, resilience, efficiency.

-~ Pumps

~——_ Improve Air Quality
Heat Deliver fresh filtered air with an efficient
system such as a heat recovery ventilator.

Heating, X
coolingg o Solar + Batteries
hot water ~ Reduce climate impacts and long-term

expenses while increasing resilience.




Your Priorities

Clarify your dreams,
concerns, goals, such as:
health, comfort, costs,
environmental impact,
resilience, fire-resistance,
quiet, market value

Informed Plan

Research, consult
with contractors

Energy Use
Assessment

Understand your existing
house conditions. Online Finan[e
surveys are limited. Get a

professional assessment Incentive pragrams

can often be

1 Structure

Air sealing and insulation upgrades in attics,
floors and walls are cost effective investments.
These should be the first steps if possible.
Highly efficient enclosures are foundational

to perfarmance. They require smaller, less
costly, heating/cooling systems and energy
needs can be met by smaller solar systems.
These improvements support comfort, safety, Complete your path

air quality, durability - reducing expenses to a clean-energy home
and emissions. with solar and batteries.

Resilience advances along with performance;
homes maintain safe temperatures and clean
air longer in power losses, providing safer
shelter for humans.

3 Solar Energy

2 All-Electric Appliances

Replace gas appliances

with solution . -
recommendations combined wwth_heat pumps for heating, )
. Switch Is On cooaling, hot water, clothes drying;
— Go Green Financing induction stove for cooking.
DSIRE Supply fresh filtered air with
designed ventilation.
Your Energy Informed 3
Priorties Assessment Pl Fnance  Structure  Appliances  Solar + £

I
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Planning —»

P AT H This timeline illustrates an order of steps that typically produces optimal, cost-effective results. Tailor to your priorities.

Improvements —»

Find a pre-qualified contractor atthe Clean Energy Connection

Rirtight Structure

Air seal surfaces, connections, and
penetrations. This is a priority for higher
performance. Variety of effective sealants
and strategies. Prevents moisture damage,
heat/cool/energy losses, deterioration,
drafts, intrusion of pollutants, smoke.
Supports comfort, air quality, efficiency,
durability.

DOE  PassiveHsAccel

Healthy Kitchens

Cooking produces pollutants, but far more
with gas (NO2, CO, particles...), increasing
[isk of asthma, cancer, respiratory and
cognition problems.

Induction stoves are safer, precise,
efficient.

Effective exhaust is critical but many
range fans are inadequate - have yours
tested! Open windows when possible.

Insulation

Most homes are under-insulated. Install
adequate levels; many regions benefit
from above-code R values. Choose types
for human health and check for foxicity.
The quality of installation is vital to
insulative effectiveness. Well insulated
homes are more durable, comfortable,
efficient, resilient, quiet.

DOE  Insulation Institute

Healthy Materials

Healthy homes are vital to human
thriving and well-being, yet some
commonly used materials bring health
[isks: asthma, cognitive decline, infertility,
cancer. Some release chemicals by off-
gassing and degradation which can
interact to produce other toxins. Choose
safer options.

Resources for healthier materials,

Heating, Cooling, Hot Water
Heat Pumps doitall! Instead of using
energy to generate heat, they move
existing heat as refrigerators do, so are
3-5 times more efficient. Replace gas
appliances with electric HPs. They're safer,
cleaner, reduce pollutants and fire risk.
CarbonBrief [EA

HP Water Heaters can be timed to

save $, emissions — a clean E battery!

Water Efficiency

Water is a precious resource and there are
many ways to reduce waste. Increase
efficiency by installing low-flow fixtures
and auto-controlled irrigation. Plant
climate-specific landscaping and minimize
lawns. Consider Rain catchment

If it takes a long time for hot water to
arrive to a fixture, install an on-demand
recirculation pump or improve distribution

eart

tact
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Healthy Air

Pollutants indoors can be 100+ times
worse than outdoors with potential ill
health effects, Of most concern are
particles and NO2. Prevent contaminants
from entering (air tightness, no gas,
filtration), then maintain ongoing air
quality. Provide fresh filtered air via

» Heat Recovery Ventilator or

¢ Balanced exhaust/supply with filtration

Solar + Batteries

Complete your path to a clean-energy
home with solar plus batteries or choose
a100% renewable energy option through
alocal provider. When considering size,
account for future changes such as
efficiency improvements or electric car.
Timing of use and other control strategies
can further reduce size and grid
dependance.

10 FURTHER REDUCE HOUSEHOLD EMISSIONS Electric car, lawnmouwer.... avoid plastics, food & lifestyle choices mindful of climate impacts EVERY INDIVIDUAL ACTION MATTERS!




1. Focus on electrification often left out enclosures

2. People asking “What can | do?”

...about climate change as an individual
Intent

To provide a descriptive path to increasing performance and reducing emissions informed by the
building science, whole-house approach. While not exhaustive, the aim is to raise awareness

of the complete A-Z considerations and equip HOs with sources for continued learning
In a short take-away info sheet.



The Energy Transition

RENEWABLES ELECTRIFICATION
Energy source End uses electrified
Fossil fuels == Renewables Transport - Buildings - Industry

2025 Outpaced new global elect. demand

Withod dpeetrigicaion, where willy reveivably encrgy 47




HOMES

Point

1. Optlmlze Momentum

BuildiV

2. Electrify

Optimize Electrify Mainstream
g & Zero-Carbon
EfflClency Fuels Infrastructure

3. Clean Energy

Decarbonize
Power

urce: WRI, WORLD RESOURCES INSTITUTE



Science-based
GUIDE to home

improvements
Pt il .

"ECO-FRIENDLY

CONCERNED ABOUT CLIMATE CHANGE?
= . AREYOUASKING H/Aefscan [ oo

Our climate actions can start with our homes!

Improve your home & enjoy these ...
BENEFITS

Quality of life
*  Lower climate impact
* Health

* Resilience in power losses, extreme events
*  Superior comfort, quality & durability
*  Energy savings

Your guide toa clean energy home

Prioritize Efficiency!
1. Optimize existing home structure by improving efficiency

2 Switch gas apy to electric

Reduce Heat Risks
Add shading strategies. Design awnings
or eaves to block summer sun when it’s

at higher angles (lower winter sun can
Control Air Movement help heat home). Plant shade trees.
Most homes have random leaks.
<@
[ ]

3. Power your home with

Summer

Air seal to limit the flow of air,

moisture, heat, pollutants.
Winter

Windows

Replace single-paned to

Improve Air Quality
improve comfort, save energy

Heat Deliver fresh filtered air with an efficient
Increase Insulation system such as a heat recovery ventilator.
Most homes are under
insulated (DOE). Adequate
insulation supports comfort,
durability, resilience, efficiency.

Pumps
Heating, "
cooling  Solar + Batteries

hot water Reduce climate impacts and long-term
expenses while increasing resilience.

000@000



PLANNING HOME IMPROVEMENTS?

From Liny Lo exlensive projects, il's helpful Lo be
informed by performance principles

This guide spotlights key steps in your path
to enjoy these....
BENEFlTS

Quality of life

Health

Energy savings

Superior comfort, quality & durability
Resilience in power losses, extreme events




CONCERNED ABOUT CLIMATE CHANGE?
AREVOUASKING ‘PAaz> can [ de?

Our climate actions can start with our homes!

Improve your home & enjoy these ..
BENEFITS

Quality of life
* Lower climate impact
* Health

* Resilience in power losses, extreme events
» Superior comfort, quality & durability
* Energy & utility savings




Your guide to a clean energy home

Prioritize Efficiency!
1. Optimize existing home structure by improving efficiency

2. Switch gas appliances to electric )
Reduce Heat Risks

Add shading strategies. Design awnings
or eaves to block summer sun when it's
at higher angles (lower winter sun can

help heat home). Plant shade trees.

3. Power your home with solar
Summer

Control Air Movement
Most homes have random leaks.
Air seal to limit the flow of air,
moisture, heat, pollutants.

g R Winter
Windows \H N N
it \ Improve Air Quality

Replace single-paned to

improve comfort, save energyx k1 Heat Deliver fresh filtered air with an efficient
Increase Insulation ———— Pumps system such as a heat recovery ventilator.
Most homes are under Heating, .

insulated (DOE). AdequatNH - L H cooling & Solar + Batteries

insulation supports comfort, ;’3 hot water ~ Reduce climate impacts and long-term
durability, resilience, efficiency. X expenses while increasing resilience.
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wa
What highlights resonated
about your own home?



Your Priorities

Clarify your dreams,
concerns, goals, such as:
health, comfort, costs,
environmental impact,
resilience, fire-resistance,
quiet, market value

Informed Plan

Research, consult

1 Structure

Air sealing and insulation upgrades in attics,

floors and walls are cost effective investments.

These should be the first steps if possible.
Highly efficient enclosures are foundational
to performance. They require smaller, less
costly, heating/cooling systems and energy
needs can be met by smaller solar systems.
These improvements support comfort, safety,
air quality, durability - reducing expenses

and emissions.

3 Solar Energy

Complete your path
to a clean-energy home
with solar and batteries.

with contractors Resilience advances along with performance;

homes maintain safe temperatures and clean
Energy USG air longer in power losses, providing safer
Assessment shelter for humans.

Understand your existing
house conditions. Online
surveys are limited. Get a
professional assessment

Finance

Incentive programs
can often be

2 All-Electric Appliances

Replace gas appliances

with solution _ . :
recommendations combined with heat pumps for heating,
DOE ' Switch Is On cooling, hot water, clothes drying;

Go Green Financing induction stove for cooking.

DSIRE Supply fresh filtered air with
designed ventilation.

Your Energy Informed _
Priorities ~ Assessment ~ Plan Finance Structure Appliances  Solar +

A D D S R

Planning —»

Improvements —»



Your Energy
Priorities  Assessment

[ ]

Informed
Plan

T

Finance

T

Planning —»

Your Priorities

Clarify your dreams,
concerns, goals, such as:
health, comfort, costs,
environmental impact,

resilience, fire-resistance,

quiet, market value

Energy Use
Assessment

Understand your existing
house conditions. Online
surveys are limited. Get a
professional assessment
with solution
recommendations.

DOE

Informed Plan

Research, consult
with contractors

Finance

Incentive programs
can often be
combined

Switch Is On

Go Green Financing
DSIRE




| | Your Energy Informed _
Priorities  Assessment  Plan Finance Structure App jances  Solar

[ r r 1 [ ]

Planning —» Improvements —»



Your Priorities

Clarify your dreams,
concerns, goals, such as:
health, comfort, quiet,
environmental impact,

resilience, fire-resistance,

costs, market value

Wbt are YOURST



Energy Use
Assessment

Understand your existing
house conditions. Online
surveys are [imited. Get a
professional inspection
with solution
recommendations.

DOE

Professional Home
Energy Assessments

Finding and Selecting an Energy Assessor

Preparing for an Energy Audit

The Audit Process and Recommendations

Energy lost by walls, on the coldest night of the
year in your area

Photos of Your Wall Insulation




e re with priority
today: improvements:

Estimated energy savnngs Estimated carbon reduction
with priority improvements with priority improvements:

US DEPARTMENT OF

THIS 4
HOME'S 4

SCORE

TACKLE ENERGY WASTE TODAY!
Enjoy the rewards of a comfortable, energy efficient home that saves you money.

Home Energy Score v Get your home energy assessment. Done!
/S [ Choose energy improvements from the list of recommendations below.

] Select a contractor (or two, for comparison) and obtain bids. If a new home, discuss with the builder.
Checkout www.energytrust.org/findacontractor or call toll free 1-866-368-7878.

e ” @ - - . . - . :-:-:-" L1 Explore financing options at communityenergyproject.org or energytrust.org.
 scomevoour |

1 Visit the following resources to learn about easy changes you can make today: communityenergyproject.
org/our-services or energytrust.org/solutions/insulation-and-air-sealing/
Official Assessment | 1De 123910

The Hosme Enengy Scuve 5 astions seting Syseem developed by the U, Dapartment of Enesgy: The Score roflects the PRIORITY ENERGY IMPROVEMENTS

estimaned energy use of & home Based upon the home s structure and heating. cookng. and hot water systems. The
average score 15 2 5 Learm more at HomeEnergyScore gov.

FEATURE TODAY'S CONDITION* RECOMMENDED IMPROVEMENTS
At Conditioner WSEER When replacing, upgrade to ENEIGY STAR
HOW MUCH ENERGY IS THIS HOME LIKELY TO USE? T Headng equpment Wanral gin burmace 50% MUK When replacing, upgrade to EYERGY STAR
Electric: 8,930 KWh/Yr. . ...oovreeeinneiininnnnns $1,097 renewable e — " T S——
Natural Gas: 629 therms/yr. ......................... $591 :,’,‘,‘;’,?zm‘“‘
INOEE - cocvioion cunninmnnnnnne sonan sonsinsnasinesesssonais $0 generate? -
RenewableGeneration: .................ccovvvunnns (50) ADDlT|ONAI‘ ENERGY RECOMMENDATK)NS :
Wy
TOTAL ENERGY COSTS PERYEAR  $1,688 FEATURE TODAY'S CONDITION' RECOMMENDED IMPROVEMENTS
Ancrredaton (oo imsdated 10 R 19 lesadate 10 3 38 o 2491l code roquires &
Erwrbope Ar sedirg Mot prefesuanaly ar seaied Protevsonally ar seal
o Solw ¥ WA Vit www energysLorg selar 0 bearn more
THIS HOME'S CARBON FOOTPRINT: Vellndsten R Py anirte sl aoites
A Windowy Mettple types When replacng. upgrade to EYERGY STAR
N-"-' urernent wal nudabn budaind 103 0
Catedral Celeng/Rood Rool mudatedto 3 30
0 Dt ireadation Un evsdated
tom year Dt Un sealed
Flip over to learn how '&“---‘ BEST M:;:.‘ bsdsted 19RO
What should my hame's carbion footpent be! Between now and 2030, Portiandens should reduce carbon Tardno wil nudne WA
poliution per household 1o 3 Metric Som Der yeir 80 reach Owr climate gouk.
Skytights Danbe pane

o Actual energy use and COMS May vary Datod on oCoupant bebavion and other factons.

| e e e Find a HOME ENERGY SCORE Assessor in CA

fuel-specfic eminsions facton provided by the OR Department of [nengy.
o Relistng 2 7 yean after the assessment date requnes a free reprint of the Repon hom us.greenbulldingregistry com

et e inar e S R https://www.bayren.org/find-home-energy-score-assessor

Chapter 17,108,



https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor
https://www.bayren.org/find-home-energy-score-assessor

Informed Plan

Research, consult |
with contractors




Finance

Incentive programs
can often be
combined

Go Green Financing
Switch Is On

DSIRE

Kickstart your project with GoGreen Financing.

Are you eligible? See requirements.

1

——

Make a
Plan

Explore Projects

2

——

Get an
Estimate

Find a Contractor

3

e

Finda
Great Rate

Applyfor Financing

INCENTIVE LOOKUP FOR

CUSTOMERS

INCENTIVE TYPE v

REBATE

TAX CREDIT

FINANCING

DISTRIBUTOR DISCOUNT
INDUCTION LENDING PROGRAMS

EQUIPMENT TYPE v

Choose <

INCENTIVE PROVIDER +

Choose <

BUILDING TYPE v

® THE SWITCH IS ON

93001 Home Function ~

SEARCH

CONNECT ENJOY
with trusted the benefits of your
contractors, in our new electric

contractor directory appliance.

44 Incentives Available For 93001

Save $4,000 - HEEHRA Rebate -

Multifamily Electric Load Service Center

g Statewide Rebate

TECH Rebate

1. Only available to multifamily properties.
FIND A CONTRACTOR
2. Contractor must be TECH-enrolled and HEEHRA-

Database of State Incentives for Renewables & Efficiency

®

Find Policies & Incentives Near You ‘ Zip Code Search




| Your Energy Informed _
Priorities  Assessment  Plan Finance Structure App jances  Solar
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Planning —» Improvements —»

PAT H This timeline illustrates an order of steps that typically produces optimal, cost-effective results. Tailor to your priorities.



* Qrientation
Use less wood
Airtightness

Alrtightness
1 Structure g . * Insulation
Increase efficiency; primarily through air ‘ n S u ‘ at I O n No thermal bridging

sealing and insulation upgrades. These should * High perf. windows
be the first steps if possible. Highly efficient

enclosures are foundational to performance, D == e e e
resulting in smaller, less costly zz E:\ P —— 50°F-60°F Mild
heating/cooling system requirements and 0 \\\\*\ — 40°F-50°F Moderate
total energy needs can be met by smaller %30 by \\\ e <40°F Severe
solar systems. These improvements support 2.0 \A\\A\\’\\-/\\ — NO
comfort, safety, air quality, durability - - o M R e
reducing consumption, emissions, costs. . u\\ ~ S— "~~~ Power
Resilience advances along with performance; 10 AL 7™ /\'/ \“'\'/\\\/\\ /’\\
homes maintain safe temperatures and clean <0 D A NOUrS
air longer without power, providing safer 024 0o 24 48 72 9% 120 144 \%Dt

Dec 24 Hour Dec 30

shelter for humans.

\/ e Qutdoor === Passive NZER —_— 2009 — 1980 = 1950

PASSIVE NETZERO |ECC-code
HOUSE ENERGY US AVG
READY

https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf



https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf
https://rmi.org/wp-content/uploads/2020/02/Hours-of-Safety-insight-brief.pdf

Efficiency First! Reduce before Produce

Reduce
energy use
with
efficiency
Typical
homes




e
BENEFITS

HIGH PERFORMANCE STRUCTURE

IMPROVES

Comfort, air quality,

durability, quality, efficiency }-
Market value



7 Al-Flech

Replace gas app

¢ Appliances

lances

with heat pumps for heating,

cooling, hot water, clothes drying;

Induction stove for cooking.

Supply fresh filtered air with
designed ventilation.

Why all-electric?
BENEFITS

Safer - no gas
Healthier air
Interior & exterior

Power w/ clean energy
Efficient - Save S

/ero emissions

Latest technology



SAFER

Energy and Healthy Home inspectors.find gas leaks

15-30%

130 Buildings Destroyed =30,000 Evacuated

e
| B -

|

No gas dangers/pollutants

HEALTHIER

Concentrations of pollutants indoors may be 2-5X

higher than outdoors
Occasionally 100X
When cooking with gas up to 400X

Indoor environments have the largest impact
on personal pollutant exposure

Children
Cooking with gas can 42% increased risk of asthma
harm humans, esp. children 12% of asthma in children is
caused by gas stoves
* Increases nitrogen dioxide and carbon L J ‘
dioxide levels

* Degrades indoor air quality
* Increases risk of respiratory illnesses,
including asthma

“60% of homes with gas stoves interior air
pollution levels violate federal standards
for outdoor air”

2013 LBNL study

m Oct 20, 2022

Even when off, gas stoves can leak benzene

concentrations comparable to secondhand
smoke

Induction




Fossil fueled Buildings in CA produce 5 X more NOX than all
Natural Gas power plants

102 ’
WY T(3ns/Day 49

MM Tons/ =
WLy

20 G‘ MM Tons/Day

NG Power Plants  Buildings 90% Qgas Cars & Trucks



Annual GHG emissions from Energy use
of T24 compliant building

'Q 2020 Target
\

\
\

2032
, 85%

GHG \
Free

ﬁ
020 2030 2040

12045

100%

2050

5.0 GAS-heated building ELECTRIC-heated building
4.5
4.0
S a5 St
ry tricity
§ 3.0
£,
o™
g - Gas
1.0 Gas
0.5
2020 2030 2045 2020 2030 2045

NRDC analysis, climate zone 6 (Los Angeles) with rooftop solar. Including methane leakage.



|

3 Solar Energy

Complete your path Q
to a clean-energy home
with solar and batteries.

'\,__‘_—_—_j




| Your Energy Informed _
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Find a pre-qualified contractor atthe Clean Energy Connection

CONNECTING CALIFORNIA

HOMEOWNERS TO CLEAN ENERGY v, " 2
CONTRACTORS sies,
-
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Airtight Structure

Air seal surfaces, connections, and
penetrations. This is a priority for higher
performance. Variety of effective sealants
and strategies. Prevents moisture damage,
heat/cool/energy losses, deterioration,
drafts, intrusion of pollutants, smoke.
Supports comfort, air quality, efficiency,
durability.

DOE

Healthy Kitchens

Cooking produces pollutants, but far more
with gas (NO2, CO, particles...), increasing
risk of asthma, cancer, respiratory and
cognition problems.

Induction stoves are safer, precise,
efficient.

PassiveHsAccel

Effective exhaust is critical but many
range fans are inadequate - have yours
tested! Open windows when possible.

Insulation

Most homes are under-insulated. Install
adequate levels; many regions benefit
from above-code R values. Choose types
for human health and check for toxicity.
The quality of installation is vital to
insulative effectiveness. Well insulated
homes are more durable, comfortable,
efficient, resilient, quiet.

DOE |Insulation Institute

Healthy Materials

Healthy homes are vital to human
thriving and well-being, yet some
commonly used materials bring health
risks: asthma, cognitive decline, infertility,
cancer. Some release chemicals by off-
gassing and degradation which can
interact to produce other toxins. Choose
saferoptions.

Resources for healthier materials.

Heating, Cooling, Hot Water

Heat Pumps doit alll Instead of using
energy to generate heat, they move
existing heat as refrigerators do, so are
3-5 times more efficient. Replace gas
appliances with electric HPs. They're safer,
cleaner, reduce pollutants and fire risk.

CarbonBrief |EA

HP Water Heaters can be timed to
save S, emissions — a clean E battery!

Water Efficiency

Water is a precious resource and there are
many ways to reduce waste. Increase
efficiency by installing low-flow fixtures
and auto-controlled irrigation. Plant
climate-specific landscaping and minimize
lawns. Consider Rain catchment.

If it takes a long time for hot water to
arrive to a fixture, install an on-demand

recirculation pump or improve distribution

Healthy Air

Pollutants indoors can be 100+ times
worse than outdoors with potential ill
health effects. Of most concern are
particles and NO2. Prevent contaminants
from entering (air tightness, no gas,
filtration), then maintain ongoing air
quality. Provide fresh filtered air via

o Heat Recovery Ventilator or

* Balanced exhaust/supply with filtration

Solar + Batteries

Complete your path to a clean-energy
home with solar plus batteries or choose
a 100% renewable energy option through
a local provider. When considering size,
account for future changes such as
efficiency improvements or electric car.

Timing of use and other control strategies
can further reduce size and grid
dependance.

10 FURTHER REDUCE HOUSEHOLD EMISSIONS Electric car, lawnmower.... avoid plastics, food & lifestyle choices mindful of climate impacts EVERY INDIVIDUAL ACTION MATTERS!



Airtight Structure

Air seal surfaces, connections, and
penetrations. This is a priority for higher
performance. Variety of effective sealants

and strategies. Prevents moisture damage,
heat/cool/energy losses, deterioration,
drafts, intrusion of ppllutapts, sm'o'ke. — | HEN Continuous
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SMOKE INFILTRATION MINIMAL
with tight enclosures
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Insulation

Most homes are under-insulated. Install
adequate levels; many regions benefit
from above-code R values. Choose types
for human health and check for toxicity.
The quality of installation is vital to
Insulative effectiveness. Well insulated
homes are more durable, comfortable,
efficient, resilient, quiet.

DOE Insulation Institute

R Value - effectiveness
Toxicity
Fire resistance




Interior temperature difference with/without exterior insulation

1" Gutex

126 degrees 101 degrees 67 degrees
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16/4F degrees
Hs maint. 66 deg

Wildfire smoke

No infiltration
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Heating, Cooling, Hot Water
Heat Pumps do it alll Instead of using HEAT PL ’\/\PS

energy to generate heat, they move

existing heat as refrigerators do, so are M | ﬂi S pl tS & DUCted

3-5 times more efficient. Replace gas
appliances with electric HPs. They're safer,
cleaner, reduce pollutants and fire risk.
CarbonBrief IEA

HP Water Heaters can be timed to

save S, emissions - a clean E battery!




Heat Pumps Move Alr
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cold air out — electric heating

elements

compressor

water tank

condenser coil
filled with hot

& y refrigerant heats
- water in tank
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Like a reverse
refrigerator

Refrigerants extract heat
from ambient air

then transfer it to

heat the water in tank

3'5X more efficient
than other furnaces

Image Source: This Old House
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Like a battery!
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Storage: Flexible Load Shifting

Summer

Evening
1.00 Peak
- Hours

0.70
0.60
0.50
0.40
0.30
0.20
0.10

kW

Il 2 3 4 5 6 7 8 9 1011 1213141516 17 18 19 20 21 22 23 24
Hour Endinge

Hot Water Load Timing Potential

Wi-Fi Controls now Required Synapse



S e Control the source
Healthy Alf « Air tightness

Pollutants indoors can be 100+ times * Materials, no gas
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Healthy Kitchens

Cooking produces pollutants, but far more
with gas (NO2, CO, particles...), increasing
risk of asthma, cancer, respiratory and
cognition problems.

Induction stoves are safer, precise,
efficient.

Effective exhaust is critical but many
range fans areinadequate - have yours
tested! Open windows when possible.

INDUCTION

Safer

Healthier air

Precise

Less energy 50-70%
Cooler kitchen
Cooks faster

Easy to clean




National Center for

@ HEALTHY HOUSING
Building Products,

Healthy Materials

Healthy homes are vital to human

thriving and well-being, yet some GREENGUARD Materials, and Standards
commonly used materials bring health ﬁ?’;‘;’g‘cﬁ&’l‘&?{s‘.’é‘m o e
risks: asthma, cognitive decling, infertility, Ll °

Potential Chemicals Found in
cancer. Some release chemicals by off- Building Materials

gassing and degradation which can
Interact to produce other toxins. Choose

safer options. Healthy
Resources for healthier materials. t";ge”als Resources

HEALTHIER
MATERIALS
Harvard Healthy Buildings



Water Efficiency

Water is a precious resource and there are
many ways to reduce waste. Increase
efficiency by installing low-flow fixtures
and auto-controlled irrigation. Plant
climate-specific landscaping and minimize
lawns. Consider Rain catchment.

If it takes a long time for hot water to
arrive to a fixture, install an on-demand
recirculation pump or improve distribution




Solar + Batteries

Complete your path to a clean-energy
home with solar plus batteries or choose
a 100% renewable energy option through
a local provider. When considering size,
account for future changes such as
efficiency improvements or electric car.

Timing of use and other control strategies
can further reduce size and grid
dependance.
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FEATURES "o ember

catchers

Simple form
Metal roof
Stucco siding
nour wall
 No vents
* No eaves
Windows — double pane
" Hardscaplng — ret. wall

& * Passive Hs principles
_— UL
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MARKET VALUE b Yistings andl appraigels
Owners
RE ,
Pool of
Knowledge ASSETS

For accurate valuations
we need -

&

BENEFITS
Appraisers
Data

Resources
MLS




to enjoy these....
BENEFITS

Quality of life
* Health
* Energy savings

Your guide to a clean energy home

Prioritize Efficiency!
. Optimize existing home structure by improving efficiency

2. switch gas appliances to electric
3. Power your home with solar
Summer

Control Air Movement
Most homes have random leaks.
Air seal to limit the flow of air,
moisture, heat, pollutants.

Windows
Replace single-paned to
improve comfort, save energy L

- Heat
Increase Insulation ~ Pumps
Most homes are under . Heating,
insulated (DOE). Adequate cooling &
insulation supports comfort, hot water

durability, resilience, efficiency.

PLANNING HOME IMPROVEMENTS?

From tiny to extensive projects, it's helpful to be
informed by performance principles

This guide spotlights key steps in your path

«  Superior comfort, quality & durability
« Resilience in power losses, extreme events

Reduce Heat Risks

Add shading strategies. Design awnings
or eaves to block summer sun when it's
at higher angles (lower winter sun can
help heat home). Plant shade trees.

Winter

Improve Air Quality
Deliver fresh filtered air with an efficient
system such as a heat recovery ventilator.

Solar + Batteries
Reduce climate impacts and long-term
expenses while increasing resilience.

“improvements:
m -

HEA[ HAY RMES||.|ENT ECU FRlENDLY
CONCERNED ABOUT CLIMATE CHANGE?
AREYOUASKING Plhats can [ o7’

Our climate actions can start with our homes!

Improve your home & enjoy these ...
BENEFITS

Quality of life
* Lower climate impact
* Health

* Resilience in power losses, extreme events
»  Superior comfort, quality & durability
* Energy savings

Your guide to a clean energy home

Prioritize Efficiency!

. Optimize existing home structure by improving efficiency

2. switch gas appliances to electric )

Reduce Heat Risks

Add shading strategies. Design awnings
or eaves to block summer sun when it’s
at higher angles (lower winter sun can
help heat home). Plant shade trees.

3. Power your home with solar
Summer

Control Air Movement
Most homes have random leaks.
Air seal to limit the flow of air,
moisture, heat, pollutants.

Winter

Windows
Replace single-paned to

: —_ Improve Air Quality
improve COmeI’I, save energy =

Deliver fresh filtered air with an efficient

Increase Insulation system such as a heat recovery ventilator.

90% of homes are under _

insulated (DOE). Adequate \,ﬂ | Solar + Batteries

insulation supports comfort, a hotwater  Reduce climate impacts and long-term
durability, resilience, efficiency. v expenses while increasing resilience.
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THANKS TO

3Cy

REN

ALWAYS BE LEARNING!

debralittlel@gmail.com



Closing

Continuing Education Units Available (AlA)
» Contact info@3C-REN.org for any questions!

Upcoming Courses:
e Clean Energy Homes Series for Appraiser & Real Estate Agents coming this Fall!
* Solar PV: Technology and Valuation (10/13)
* Carbon Free Homes: Features, Benefits, Valuation (10/20)
* High-Performance Homes: Valuation 2 (10/26)
* Clean Energy Homes: Earn Stellar Referrals & Boost Profits (10/27)




Thank you!

More info: 3c-ren.org
Questions: nnewman@3c-ren.org
Email updates: 3c-ren.org/newsletter

3Cq
REN

TRI-COUNTY REGIONAL ENERGY NETWORK
SAN LUIS OBISPO + SANTA BARBARA + VENTURA
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