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~ Directly engaged the disadvantaged community as part of the activities carried out after
G the Phase One award
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WSU Tri-Cities serves largest % underserved students in STEM of all WSU campuses
Hispanic/LatinX students (42.4%), IPEDs minority (57%) and/or 1st generation (55%) Over
70% Pell-eligible incoming Freshman
Students participated in energy-related career-building opportunities & community outreach

Positive outcomes in the disadvantaged community engaged in Phase Two
60% pending or attained internship with energy sector
80+% felt “high” sense of belonging in CEAN, believe in importance of mentorship &
community engagement, grew knowledge & interest in clean energy technologies, believe

importance of clean energy economy & better understand equitable solutions

Testimonials from community members receiving the benefits from the work undertaken in
Phase Two

“I would love to continue to grow relationships with mentors and classmates. The continued

mentorship throughout this project has helped to make that possible. Community engagement and

working across programs has been fun.” (CEAN Student Ambassador)

“I feel like being part of CEAN | feel more in-touch with how the industry works and feel less anxious
about getting a job in that field or similar.” (CEAN Student Ambassador)

“I have really enjoyed this program so far and it has opened my eyes to other kinds of opportunities |
had not considered for my career path.” (CEAN Student Ambassador)

“I think mentorship is a huge asset to students throughout their college programs - especially for first
generation students--it’s really important to include career-connected learning throughout undergrad
studies.” (CEAN Industry Mentor)

“I strongly believe that having this network will enhance student retention in technical programs.”
(CEAN Industry Mentor)

“This has been an excellent chance for students to make connections to future employers OR connect
with mentors who can help connect them with future employers.” (CEAN Industry Mentor)




WASHINGTON STATE UNIVERSITY

N | TRI-CITIES

A

NETWORK

Demonstrated impact achieved in the disadvantaged community engaged in Phase Two
e During 2022-2023 semesters, 344 students, 25 industry mentors and faculty advisors, and
>, over 300 community members were impacted

The competitor clearly describes how the positive outcomes from the efforts undertaken in
Phase Two of the prize connect back to one or more of the goals of the prize

During Phase 2, WSU Tri-Cities IEI Prize team successfully met the following IEl Prize and CEAN

joint goals:

« Enabled clean energy, climate innovation and entrepreneurship programming at WSU Tri-
Cities
 Increased participation of students from disadvantaged communities in clean energy and
climate-smart jobs (e.g. internships, co-ops, future employment)
» Fostered innovation related to just and equitable clean energy deployment through
activities focusing on community-centric networks and community needs (CEAN program)
Identified, funded activities and student engagement in program focused on just and
ﬁ equitable benefits to disadvantaged communities (supported Justice40 goals)
”.‘ -_ « Enabled development of replicable clean energy transitions that deliver just and equitable
benefits to disadvantaged communities (supported of Justice40 goals)

The CEAN program promoted community-based, inclusive connectivity and networking towards
clean and net-zero-carbon energy technology by directly funding disadvantaged communities.
This program aligns with the DOE Prize Challenge and Justice40 goals at a micro/macro-scale
and furthers WSU Tri-Cities “preferred future” to ensure students experience a strong career-
connected, transformative, supportive industry opportunities and pathways in climate and
clean energy.

How we built trust and strengthened relationships with the community_
» Expanded outside of the university ecosystem, built trust & relationships along with
opportunities for future engagement through CEAN activities (e.g. Community Classroom
events, regional presentations, workforce development strategies for underserved populations,

etc.)
o Community Partners (EIR & TCHCC) thrilled with 2022-2023 program and are excited for next

phase with goal of increased networking with Hispanic/LatinX community
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DOE Resources & Connector Support for Phase Two

» DOE Connector, Positive Deviancy

=« VentureWell

R . DOE DC Summit & Quarterly team meetings

o Webinars by CEBN & U of Arizona’s Center for Innovation
« DOE/Chanceé Lundy’s needs assessment

o NWX (Oregon IEl team)

Inclusive Energy
Innovation Prize,

Connector Network
Support

WSU Tri-Cities Clean Energy Ambassador Network and Positive Deviancy

SOLCAR IR LO

Thank You Partners & Contributors

TrI_CItleS HlSpanlc « Dept. Of Energy Inclusive Energy Innovation Prize
CHAMBER OF COMMERCE « Entrepreneurs in Residence (Paul Carlisle)
o Tri-Cities Hispanic Chamber of Commerce (Martin Valadez & Raul

Contreras)
o WSU'’s Institute for Northwest Energy Futures
« WSU Tri-Cities Energy/Climate UCORE Cirriculum Faculty Team
o Tri-Cities' Clean Energy/Climate Sector

PLATINUM
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iiRnges e« WSU Tri-Cities TRIO STEM
POSITIVE e Student Success Lab- WSU Tri-Cities
DEVIANCY

» Jade Garrett- Positive Deviancy (DOE IEI Prize Connector)
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CEAN Outcomes and Survey Results

*Would participate in CEAN again

1 00 'y sKnowledge & interest in clean energy
o sInterest in community impacts 4
Desire to learn more about innovation &
Students entrepreneurship opportunities

sBetter understand equitable solutions

=Believe in importance of moving toward a

gocy zero-carbon economy

0 *Feel more comfortable sharing with
community

students *Feel more engaged with industry

*Would pursue Clean Energy certificate

*Have HIGH sense of inclusion & sense of
8 0 % belonging in CEAN
«Believe mentorship helped deepen
knowledge about career options in
Students climate/energy sectors

Internships

100% " Co-Ops

Industry
Mentors 60% .

*Wiew mentorship & career-connected

learning during undergaraduate studes as CEAN
VERY important ® Career- Job
*Would particiate in CEAN again ;::::3:; Shadows

100% *Would partner on IEl Prize again
Community *Want to increase mentor network
Partners
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April 2023 Research Symposium:
CEAN Team Posters
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CLEAN ENERGY AMBASSADORS NETWORK

Ly [ bacame an ambassador..

teamwork . sdvocacy
excitemnent world
curiosity

Wk chinarty skt being B privaline S, mant thav fen | wizh b ssllabormt with

A Lilermlecea et Blverse grov of pople n th raiter. T beisp vt bn

W osas, the Trl-Glilen. ales septlhyiried mie tn ol clast | vt b bessrae 3 part of tiee
ﬁi—ﬁxuwﬂnwhdmw o m— g s

NEW ACADEMIC PROGRAM

MNew curriculum for WSU Tr-Cities” Clean Energy
Ambassadors  Metwork  (CEAN)  incorporates
student research/innovation teams ("incubators”) Tiered-mentorship  model: 35
working with WSU faculty, industry mentars & their ambassadors, 3 network team assistants/mentors
peers to address local challenges related to dimate 21 Industry mentors, 5 faculty mentors,
change & s Impact on disadvantaged WSU/community partners (EIR, TCHCC)

COMMUNItIES, aerorcee B e

NETWORK FRAMEWORK

WHAT ARE AMBASSADORS
WORKING ON?

« Innovation in clean energy & dimate

« Community engagement & outreach

= Just & equitable energy development:
according to Justicedl Goals

THANK YOU PARTNERS &
CONTRIBUTORS!

Dot of Energy Inchatve Enengy Innosation Proe
] i s, (ol Cawlisha}
 Tri-Ciths Hipanic Chamber of Cormmeos | Hartis Viader & Raul [SP———

sy

" Ol
= Jare Garott- Fosther Deviarcy [DOF BT Peige Connector)

Tri-Cities Hispanic

CHAMBER OF COMMERCE

Inclusive
Energy

Innovation
Prize

GO RB ALE

INDUSTRY MENTORSHIP +
COMMUNITY OUTREACH

WSU Tri-Cities Entreprenews In Residence (EIR) &

Tri-Cities Hispanic Chamber of Commerce (TCHCC)
student waorked together to recruit a diverse group of industry
mentors for CEAN. Action ftems included working
together to make announcements in existing industry
& community events/meetings, distribution of fliers &
running emall & social campaigns.

PROJECT TOPICS:

* Evaluation of enangy-grid balance &
futwre  electric  wehicde  charging
Sathon Increases

= Pobential of offshore wind enengy

* K=12 access to clean energy education +
Intermnships + opportunities + awanamness

* Production, impact & sustainability of
ourrentfprospective  ciean  enengy

» Emvironmental impacts of cument &
upcoming (fydrogen & SMRs) green
technology

* Poteritial for Hanford WTP boiler electrification

« Equity & access of low-income houses B
communities to switch to clean enengy

= Comemunity outreach to Inform about chean
enengy B net-zen economy outlook

= Potential for bioremediation to remove
microplastics from the ocean

-J-Dwmummlw
housing

PROGRAM EVALUATION:

BO%e+ of ambassadons report SN S of ol
i CEAN Prograa & WS Th-Oties

BO%e+ of ambassadons bolgve monirship Hejed
desper thii Enowieokhe About raR-nont canser
LOONS i CHMALE Sriace & CRA SNSry Sectors

90% of ambassadon balew in smportanoe of cins
ey generation & maving Eowand & sero-canbon




WASHINGTON STATE UNIVERSITY TRI-CITIES CLEAN ENERGY AMBASSADORS NETWORK n
r

CEAN Le

J. Ruesch, L Lomeli

Project Team

Ambassadors: Iratze Lomeli and Josephine Ruesch
Mentors: Derek Nelson, Sonny Virakpanyou, Adrianna
Miller, Judith Morrison, and Jillian Cadwell

DTC Team: Nick Craven, Madizon Kilbury,

Brandon Nguyen, and Nina Pulido

NETWORK FREAMEWORK

Tiered-mentorship model: 35 student ambassadors, 3
network team assistants/mentors, 21 industry mentors, 5
faculty mentors, WSU /community partners (EIR, TCHCC)

e gonl- Our goal was 1o create an
easy-to-use website for K-5 students
and teachers to begin building a
ﬁmnﬂahnna]:mtduumgy We
also wanted to spread awareness and
make learning more accessible for all
age ranges. We wanted to include plenty
of graphics and activities to keep people
of all ages. We know that understanding
energy production is crucial in assessing
its impaet on the environment and want
evervone to be able to make

infarmed decisions about future energy

PROGRAM OUTCOMES

History: Understand the impacts of past
energy generation,/climate practices on
underserved populations.

Business Basics: Entrepreneurship, imposter
syndrome, how to leverage university services
(career/advising).

Technology Education: Develop an
understanding of the cultural, social, economic
& potential effects of technology.

Science: Understand the importance of natural
resources & need to conserve them; common
environmental issues, both natural & human-
induced.

Career/Industry: Understand current
industry opportunities (mentorship,
internships, co-ops).

To work on these projects and more,
pledse visit us at
https:/ feeanlearn, wordpress.ecom/

arn: K-5 Educational Resources

Educating future generations about eurrent energy problems and solutions

WHAT IS CEAN?

A new curricnlum for WSU Tri-Cities’ Clean
Energy Ambassadors Network (CEAN)
incorporates student research/innovation
teams (“incubators™) working with WSU
faculty, industry mentors, and their peers to
address local challenges related to climate
change and its impact on disadvantaged
communities, Part of Dept. of Energy’s
Inclusive Energy Inrovation Prize

O
Clean
energy is
funl!

o,

The process-We began mmatt]v
establishing what information we wanted to
cover and compiling our sources. At the same
time, we began racing out to the DTC
department and working with industry
‘mentors, We learned about creating effective
lesson plans with clear objectives, planning
resources and materials, engaging students,
instructing/ presenting, student practice,
wrapping up, and evaluating lesson plans. We
interviewed local elementary school teachers
Webﬂﬁﬁnﬂitmﬁnishadbgﬂlemmm.
we continued to make small changes and are in
the process of having it play tested by a variety
of teachers, teachers in training, children, and
[_ﬂ.l'ﬂ]lﬂ
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PROJECT TOPICS:
+ K5 access to clean energy education and

AWAreness

+ Aocess to free and easy-to-use lasson plans for

mmmmmmmma
current & upcoming diean energy technology

Equity. & access of lew-income houses &
communities to switch to clean energy

mmummwm

Ju:ﬂﬂ:&ﬂgmlst
. Mﬂg'ﬂt race and poverty hﬂﬂa‘s’l’wdﬂn'

mmwwrmwm

mw. s of cean

PARTHERS & CONTRIBUTORS!

* Depl. of Energy Inchshne Enengy Innovation Prize

» Entreprencurs in Residence (Paul Carlisle)

+ Tr-Cities Hispanic Chamber of Commence (Martin
Valader B Raul Contreras)

= WS5L's Institute fior Nonwest Enengy Futures

= WS Tri-Cities Enengy,/Climate LBOORE Cusriculsm

Jade Garrett- Positive Deviancy (DOE TET Prioe
Connector)
THANK YoOu!

Inclusive
Energy
Innovation
Prize

BOTLRB

Tri-Cities Hispanic

CHAMBER OF COMMERCE



Mason Jar Solar Lights for Kids

%oieho—e. w%r Kwpg

DIY SOLAR NIGHT LIGHT

Supplies

e Wide Mouth Mason Jars
e Solar Path lights
o Some lights will not fit in the top of the mason jar, so be sure to test it first.

Steps for Mason Jar Solar Lights

1. Take the solar path light apart by gently twisting the top off of the base. Remove
the paper strip that protects the battery, as directed with the light instructions.

2. Place the solar panel in the sun for a full day

Fit the solar panel piece in the top of the mason jar. It should fit snuggly.

4. Use it as a night light, emergency light, or picnic illumination.

w



Clean Energy Gareer Path Awareness:

M. Jordan, L. Gomez

It is important to market Clean

i Current Avenues to opportunities
Energy to 6 - 12 CLEAN ENERGY Firm PP

and Career programs * PNNL and Energy Northwest high school
internships
* International FIRST TECH challenge
* Tri-Tech Technical carveer center
* Sustainable technology classes

r 0o
gd 'l\ ﬁl 1@“
P P i
Clean Energy Inspirations

* High school career centers Awareness Solution

* Career outreach programs * Made by a team of Diligent DTC students
* Most companies have outreach offices

* High school and beyond plans

Example of Outreach in our
community
* Sustainable energy as a high school class
* Career outreach programs Poster for Datebase
* Company outreach in high schools CEAN Opportunities
* Columbia Generating Station or Ice harbor

Contiuned Research:
* More recognition for other job paths in

Clean Energy ( Education, Economics,
Creative Marketing )

* Relationship between industry and
Lookdng for @ fob in chean enerngy? Scan tha Edllcﬂtiﬂ]l

code beiogw and begin your carney bowsnds &
chaanar futurel

* Focus on business, education, and technical

Justice40 Goals

Increasing job awareness £ "\_O

Easy-to-access information g .'
Connections to firms and industry ! @ il '

jobs

Recongintion beyond engineering

. ! ] v, icle
Mentors: Jarrod Franson, Paul Carlisle DTC team: Newt Ernst, [srael Sacramento

ohn C Kennedy, Adriana Miller, Judith : ;
i.i » 2 ISI YL:: ]'tl' c '; " ! Connections Team: Manuella Christelle Tossa,
i il i S Andrew Anothney Chavarria, Sarai Lopex

Cited Resource:

Website: “College & Career Center.” Hanford High, httpsy//hanford.rsd.edu/academics/collegecareercenter., “Career & College Center.” Richland High,

hetpsy frichland.rsd.edu/academics/college-carear-center. , “Career Center.” Kennewick High School, httpsyf/kennewick.ksd.org/learn/career-center. , “First Tech Challenge.” FIRST,
12 May 2022, https:/fwww.firstinspires.org/robotics/ftc. , Energy Northwest, https:/www.energy-northwest.com/whowearafjoinourteam/Pages/Carpers.aspx., “PNNL Careers.” PNNL
Careers, https://careers.pnnl.gov/. , Pasco High School [ Overview, https:/ fvww,.psdl.org/pascohighschool.

Interviews: Map a Career in Clean Energy.” Energy.gov, https://www.energy.gov/eere/education/map-career-clean-anergy. , “Richland High School Interview.” 16 Mar, 2023, , Received
by Timmary D 5taigle, Entry Level Careers and Internships, 14 Mar. 2023. , “5tem Education.” STEM Education, https:y//www.pnnl.gov/stem-education., Site, Brian. “Hanford High
School” 22 Mar. 2023.

Other: “Tri-Tech: 2023-24 Catalog.” Tri-Tech: 2023-2024 Catalog,




CEAN Opportunities

Looking for a job in clean energy? Scan the
code below and begin your journey towards a
cleaner future!

ANEAN

//
v
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https://ceancareers.wordpress.com
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HYDROGEN ENERGY: A CLEANER ALTERNATIVE

G. Apuiano, E. Bustamante, ). Martinez Garcia, R. Rich, ). Romero

WHAT IS HYDROGEN? Gemvimatric Darity (MWVIVKG)
A e Nt WHY HYDROGEN? o 8 6 aE W
HYDROGEN « Clean and renewable source of energy g3 D lvo
- * Highest energy content per weight of any fuel 53" E-1p" Camcine g
of all pases Maost a ant . - I s L
@' Lightest Ea promrimh i Can reduce greenhouse gas emissions g Ethancl , Precane (i) -
= Will diversify our sources of energy and increase ank . ® Mt () '
Can store energy Used in a fuel cell to | g
from many sources produce electricity » Methanct 44 2
Currently produced Not found by itself= Feduce d"’:':'mmr:’m:’ e op  EEER e 12 §
for industrial purposes needs to be separated Croste naw job oppostusiies, Improving Mo roobany | £
from other substances eonamy P TP . o i ¥
* Current nuclear infrastructure can be repurposed for 0 W 40 & = W 1N
no-emission production Grarvimetric Density (MMg)
SOURCES FOR PRODUCTION ssion hydrogen Energy Content
1 kileygrans of hydrogen = 1 galien of gasoling
H n in. Electricity, Heat and Water Out. Enepyby 33 Energy by
ydroge ty. Heat an B 3% more| e tme 4% less,

PRODUCTION PATHWAYS

= Electrolysis - An electric current splits water into hydrogen and oxygen

using an ancde and cathode. NINE MILE POINT

NUCLEAR HYDROGEN
PRODUCTION:

= 14.5 million cost shared project
between the U5, Departrent of

+ Biological - In photelytic biclogical systems, microorganisms—such as
green microalgae or cyanobacteria—use sunlight to split water into
coygen and hydrogen ions. The hydregen bons can be combined through
direct or indirect routes and released as hydrogen gas.

= Direct Solar Water Splitting - Photoelectrochemical systems produce

Energy (DOE) and Constellation
hydrogen from water using speclal semiconductors and energy from
sunlight. = Constellation’s new Hydrogen
1] ] i Generation System produces
* High-Temperature Water Splitting - High temperatures generated by I s MpdrOgen without emissions
solar concentrators or nuclear reactors drive chemical reactions that split — r@] i  Uses electrolysks to separate
water to produce hydrogen. Lo 1 oxygen and hydrogen from water
+ Steam-Methane Reforming - A mature production process in which by using electricity produced at the
high-temperature steam (F00°C=1,0007C) is used to produce hydrogen plant
from a methane source, such as natural gas, = The system started producing clean
hydrogen in February to supply
USES FOR H, hydrogen for plant operations,
replacing the trucked in deliveries it
previously relied on
* Roughly 95% of the hydrogen

preduced in the U5 is currently
sourced from fossil fuels, opening
new market opportunities for

nuclear energy
* This programs suppaorts the
Department’s Hydrogen Shot goal
of reducing the cost n_l hydrogen
Dther Notable Research Areas to consider: by 300% 10 1 per 1ig In 1 decade.
STORAGE Price of hydrogen production vs current options
* Hydrogen can either be stored as a gas or liquid, + Bipreducts of hydrogen Special Recognitions:
« In gas form, hydrogen is stored in high pressure tanks + Transportation across the US Jim Conca - CEAN Energy Mentor
*  Safety of using hydrogen as a fuel source Andrew Porter - CEAN Energy Mentor
of about 5,000 to 10,000 psi. + Infrastructure needed for hydrogen production WS Tri-Citles DTC Teamn
* In liquid form, hydrogen is stored at cryogenic e g Jillian Cadwell - Research Assoclate, Adjunct

Professor of Civil E ing WS5L
N—— sor of Civil Engineering

* Can be stored on the surface of solids or within solids,
= s lighter and has a higher energy density compared to
lithium batterles,

WORKS CITED:

*  Hydrogen.enengy.gov
= www.nationalgrid.com
*+ https:/fwww.cas.ong




\

’
@ s
’ S
I

000
000

U000

=]

oY o o101

HYDROGEN
WHY HYDROGEN?

Hydrogen, a highly versatile energy carrier, can be
sustainably produced from an array of domestic
resources. These resources include abundant natural
gas, clean nuclear power, renewable biomass, and
eco-friendly solar and wind power. With such diverse
production methods at our disposal, the widespread
adoption of hydrogen as a clean energy source is
within our reach.

FUNDING

DEPARTMENT OF ENERGY

The U.S. Department of Energy (DOE) has announced
its intention to provide $750 million in funding (as of
Dec 16, 2022) for vital research and development
initiatives, demonstrating its commitment to driving
progress and innovation.

JoBs
EMPLOYMENT

The Hydrogen Shot initiative has the potential to
create 700,000 jobs in the U.S. by 2030, with an
estimated $140 billion in revenue. This presents a
significant opportunity for employment growth
across various industries, highlighting the economic
benefits of hydrogen power.

® +123-456-7890
o @reallygreatsite
www.reallygreatsite.com

00D

',|Jj|J'.|J'

WORKING TOWARDS A BRIGHTER FUTURE
VISION AND MISSION

J @I COST

=2/ REDUCTION

Current production and fuel cell

technologies can be expensive, making them less

competitive compared to other energy sources.
INFRASTRUCTURE

' DEVELOPMENT

The development of a widespread hydrogen
infrastructure, including production, storage, and
refueling facilities, is necessary to support the
growth of hydrogen as a clean energy source.

hydrogen

BENEFITS

ﬁi; AVAILABILITY
Hydrogen exists in almost all plant matter and also
occurs naturally in water.

t ZERO
EMISSIONS:

Hydrogen fuel cells produce only water and heat,
making them an emissions-free alternative to
traditional fossil fuels.

@) HIGH
¥ EFFICIENCY:

Fuel cells convert hydrogen into electricity with high
efficiency, leading to lower energy waste compared
to traditional combustion engines.




Hydrogen in WA

Washington’s first hydrogen
production plant is expected to
go online in East Wenatchee in
late 2022 or early 2023.

The Port of Seattle is studying
whether it wants to get into the
hydrogen fuel business.

The Washington state
government is seeking $1 billion
to $2 billion from the federal
government to become one of
four to eight regional hubs for the
production and distribution of
hydrogen as a fuel.

Uses of Hydrogen

Oil refining, ammonia,
methanol, and steel all use
hydrogen in production.

Shipping and aviation have
limited low-carbon fuel
options and are an
opportunity for hydrogen-
based fuels.

Hydrogen boilers and fuel cells
can help power modern
homes.

Hydrogen is one of the leading
options for storing renewable
energy and can be paired with
other fuel sources to reduce
coal power plant emissions.

Hydrogen Production

-
-
-

Electrolysis is a process that splits
hydrogen from water using an
electric current

Electrolysis itself does not
produce any byproducts or
emissions other than hydrogen
and oxygen

-"L-"-"/.'.-'.'.-'.-'.-'.-'.-'




Funding

U.S. Department of Energy,
announced its intent to issue
$750 million in function.

Inflation Reduction Act offers tax
credits up to $3/kg to clean
hydrogen producers.

Tax credits can also make green
hydrogen cheaper to produce.

Hydrogen

Get in the know about alternative
energy solutions!

=
|

|
(] HYDROGEN |




OFFSHORE WIND ENERGY éf:i

WASHINGTON STATE

L. Morena , K. Sidigi UM INERSETY

Offshore wind power is a constantly renewable and infinite energy source & creates no harmful greenhouse gas emissions.
Offshore wind energy has yet to be introduced to Washington state's energy supply. It is essential for Washington to embrace offshore wind
energy due to the many economic, wildlife, environmental, global & personal benefits.

Onshore Offshore ATh
Wind Turbings Wind Turbines

g
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is the goal that 40 percent of the overall benefits of certain
Federal invesiments flow to disadvantaged communities that are
marginalized, underserved, and overburdened by pallution.
The use of offshore wind energy can bring cheap energy to lo -In
cammunities while helping comhat the effecls of global w;rming} T

Benefits of onshore Maintenance is easier - Easier to build
Half the price of offshore - Be used by landlocked countries

Thank You Partners B R e siTransportation:of energy.isshorter
& Contributors! Up to 25 years lifespan I- M‘!{L :l.mdltmns that redu;:; damage

. - Most energy needs are on the coast
Benefits of - Turbines generate more energy - Wind is stronger

offshore = Up to 30 years lifespan - Turbines can act as a vertical ree
- Capable of reducing hurricane wind speeds. ~ Can be constructed up to 14 milﬂ ﬁ'um the lhure

- More space for offshore turbines

Thank You Partners & Community Engagement Works Cited:

Ways that the community can help is by educating
themselves on offshore wind energy, getting
involved with the planning process, and to promaote
economic opportunities such as job creation,
revenue generation and cheaper power costs.

Contributors!

= Alicia Mahon

= Jillian Cadwell

* Luis DelLaTorre (Poster Design)




SUSTAINABILITY OF LITHIUM-ION BATTERIES AND ITS

HOW DO SODIUM-ION AND LITHIUM-PHOSPHATE
BATTERIES COMPARE TO LITHIUM-ION BATTERIES?

Based on ihe unportancs of thair values i UV applicainon, three parmmctors wors sslectod io

commpare the batieries

® Spevific energy demalry - how mudh waits per kilogram can a hatiery sore fo the
opextion of an EY with & single charpe

. Misterisl osar - 5 major o B COmBEICS I PUTSLING coftms hanery
L ]

. Rorkstive Favirassserntal Impact - ithe woaal estegonieation of sach batery
ferdaetnon dnd life ciele s iiTfisct on the envifmental

B 1. i, Pt i s s ) g L T | 477 a1 P s bty e, o o e, et ity o

-t Wi b T — : Pl et 555 A L e i 701 55 21 et b sl e B
LITHIUM-ION BATTERIES IN LIGHT OF THE MR = AN SO... WHICH BATTERY GIVES US OUR
JUSTICE40 INITIATIVE s A s M CLEAN FUTURE?

I 20122, ey Bickon-Harwin cdrrimiitration bsnched the hestice ) Initisive 83 - P v T —— Givem thee LIHs abe alicaly phoduuded al s high priskectacn ime and

i g e b o o ki e — Hir i | e high enapy outjut, LIF arc here 1 iy, albe) with mone
disadvansagod commenitics (White Howso 20311 Aligning with the Jussoes) - et -, Pmprorsia el = el prodaction proceaos nendal ta compdy with
goals’ of mitgunng the effect of climase change md investing in clean :: -“"'H__ .';: I'::_::-;':_' Tastico ) goals

L lith bty 1!
emtrgy & energy efMclency wo lithimm-ion betieries (L10s) [ — O i
Bowever, may compese with LEBs im the EY' sector in tams of eoss

THE DISADVANTAGES OF LITHIUM-ION el e i ¥ it e R
BATTERIES eyele and susisinsbly morense production whils lowening i
Dicigiic L1Bs being the mont popular chotcs of banery, the prodection md | sinnmental imjad

devign af LI preser seversl fsugs concerain
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= ar ) . - it PN
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What Is The Impact Of Electric Vehicle Charging Stations ﬂ v

On Electrical Distribution Systems? WASHINGTON STATE

K. Simmons EELMINEAR (M R LB R

Washington state passes bill with goal to

phase out gasoline cars :  REUTERS Transformer to £V End Load

Fgurn 1

Jay Inslee and the Washington State legislature passed legislation to
ban 100% of fossil fuel vehicles by 2030.

The Problem? [ l
«An evaluation of the current energy grid within a single neighborhood

. . Pad form
shows that an increase in electrical loads are inappropriately designed moam Tarstormer

with the addition of electrical vehicles (Figure 1) {‘_.II. | NP
What is the most important upgrade? o

The most effective upgrades would be:

*Upgrading the transformers located on power poles in older Why should these upgrades happen?

neighborhoods o These upgrades should happen:

* Pad-mounted transformers for underground power transmission » Installed vehicle chargers add about 10kW per household
to the home

increasing demand
*Transformer rating increases the risks of shortening the life span
of the transformer, outages and equipment failure (Figure 3)

*Pad transformers feed approximately three to four houses with
37.5-50 KVA transformers (most commaon with all electric houses)
* (See figure 2)

(Summer Load)

e —— ,_._.W‘“ Transformer Rating
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Justice 40
Fortunately, we live in an area that Justiced0 initiatives are not used as
much as other areas of the US. With a population of 200,000, we still 0.0
have about 10% of disadvantaged in Benton County. (See Figure 4) 1 House 4 Houses & Houses
{ecology.wa.gov) Load wiout charger
US electricity prices surging and more people than ever are ® Load w/charger

struggling to pay the power company. More than 20 million American

households have fallen behind on their utility bills, about 1 of every 6

homes, and the amount they owe has doubled since before the

pandemic. (Bloomberg)
Community Engagement
+«Community program about the first time costs of installing and owning an

Total Total Populatien Living in % of Disadvantaged electrical vehicle
Populaticn Disadvantaged Cansus Canzus Tracts in the
- - Conclusion
% 200.7k g 12.7k & 7% ;

In conclusion, electrical utilities will need to upgrade transformers or

[e— reduce the amount of customers served from a single transformers. The
transformer upgrades should happen in newer neighborhoods and phase
out old transformers with the goal of 2030.

Benton County, Washington

The Washington Clean Energy Transformation Act (CETA)
provides safeguards to maintain affordable rates and reliable
service. It also requires an equitable distribution of the BENTON
benefits from the transition to clean energy for all utility 7?‘ ” ﬂ Special Thanks to:

customers and adds and expands energy assistance programs +Blake Scherer Senior Engineer-Power Management at Benton PUD
for low-income customers.

https:/fwww. reuters.com,/world/us/washington-state-passes-hill-with-goal-phase-out-gasoline-cars-2021-04-15/

nywa, gov/About-us/Who-we-are ""Jl'-t-'\ 2022 /5ept-7-Clean-Vehicles-Public-Comment

https://'www.bloomberg.com/news/newsletters/2022-C H /more-americans-than-ever-can-t-afford-to-pay-their-electric-b



The benefits of Hydrogen Power and Micro Nuke Reactors

P. Riehl, Q. Norton

Hydrogen Power
E—C—

Pare s O gy Lok
(S| i
* 95% of the hydrogen used today is produced
from natural gas (shown above). [4]
* Hydrogen is almost always found as part of
a compound. However, it needs to be in pure
H2 form to be used for electricity. [4]

Selfer | Speam

| Desatorization |-+{ Reformer |- Theat recmnery

Byngas
;"";;I Purification —] Shifl Reaction |

+ The natural gas reforming method for hydrogen
occurs when burning methane (CH4) in air. This
causes partial oxidation and produces
hydrogen. [4]

* Hydrogen can also be produced through steam
methane reforming, using natural gas at high
temperature steam. [4]

* Both processes produce synthesis gas which then
reacts with additional steam to produce a higher
hydrogen content. [4]

+ There are near zero greenhouse gas emissions. [2]

Renewable Hydrogen Cost Decling

A Wl.n

i |
i ‘.
)

i - —

Luirei Risge

-

* Currently, hydrogen can cost 52,50 -
$6.80 per kg to produce. [1]

* The goal is for the cost to go down to
52 per kg in 2025 and 51 per kg in
2030. [1]

«  Hydrogen can produce 39 KWh/kg [2]

+ Prower gueston ke gl o prishuches. Frows il lrkbits,

+ Powe uleng = el prodiacion o e
+ o St s = Byiress (i L L
4 Vg b bkt = Hydeacracking L powaned srrat
+ o b wilialry - Mg i ] g

F )

*  Hydrogen is used as an energy carrier, and not as
an energy source. 5]

*  Hydrogen is placed into fuel cells that can
produce electricity by combining hydrogen and
oxygen atoms, The hydrogen reacts with the
oxygen across an electrochemical cell similar to
that of a battery to produce electricity, water, and
small amounts of heat. [3]

COUGS

Justice 40 Goals

* Reduction of greenhouse gas (GHG)
emissions and local air pollutants

* Increased energy efficiency programs and
FEsOUrces

= Deployment of clean energy, including
renewable community energy projects

COMMURNTITY

KXKKL KK

Community Goals

* Reach out to more rural areas about hydrogen
and nuclear power.

* Getting people to do more research on their own
about different forms of clean energy.

Thank You

Mentors:
Andrew Porter — Columbia Basin Consulting Group
Tim Nies - Energy Northwest

Clean Energy Ambassador Leadership:
Saral Lopez
Andrew Chavaria
Manuella Tossa

Special Thanks To:
Jillian Cadwell
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Micro Nuclear Power

Standard Muclear Plants

= Cost 15-30 billion dollars build

= Nuclear power is frequently cited as a critical
component in the portfolio of technologies[3]
aimed at reducing greenhouse gas emissions

* But rising construction costs and project delays
have hampered efforts to expand nuclear
capacity. [9]

= plants begun after 1970, the average cost of
construction has typically been far higher than
the initial cost estimate. [9]

Whatarethe AP .
benefits of .ﬁ ol
microreactors?
[6] P 4, e OrnoH
e e
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ed Homes

eWinelTM  Liquid Sodum  J00BW - > 3Years 200 - 5000 Homas
with Heat Fipes  SMW

Aurors  Liguid Sodm  LSMW  I0Weas 1500 Homes
with Hisat Fipes

Xg-Mokile  Helium 1MW Fvess 2000 Homes

MuScaks Light Watir I=106TW =10 Years 1000 - 10000 Homes

Sesler  Lquidlesd  3IMW I0Vesrs 3000 Homes

U-Batiery Helum 4 W 5 Years 4000 Homes

MMA Hellum S MW IOYeas 5000 Homes

Main factors

+ how quickly | can be made and delivered to
a location ramote or in need do to disaster
to continue providing power [8]

+ Micro reactor can be produced in weeks.
Compared to years for lange reactors [7]

Monetheless, because of the necessity of continuous
fuel supply in diesel generators, microreactors cost of
electricity iz still expected to be competitive on the long
term.

+ Diesel generators (0.15 $/kWh and 0.60 £/kWh) and
microreactors (0.14 $/kWh and 0.41 $/kWh).

+ Similar with the Diesel one having a higher lower and
upper bound, Thiz is mainly due to the cost of the
fuel (both of the product itself and of the
transportation to remaote areas). [8]
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3D Printing with Carbon Sequestered Concrete

A

WASHINGTOM STATE
UMNIWERSITY

C. Hoover, ¥. Montes, S. Muhammad
TECHNOLOGICAL MATURITY:
3D printing:
Capable of use in conjunction with concrete mixes & pumps
to create 30 printed housing units.
Carbon Capture: A storing process where CO2 is taken from the
atmosphere & pumped deep underground into geological formations
for storage.
Carbon sequestering: A process of capturing/storing CO2 artificially
or naturally 1o be permanently. stored.
CARBON CAPTURE TECHNOLOGY METHODS:
Carbon Cure: A carbon sequestering company specializing in
Precast, Reclaimed water & Readymix carbon sequestered concrete
solutions. Their Readymix is the most promising solution for use
with 3d printing methods and CO02 reduction overall.

1./ ) on.

Fouu a5 o
3,961,675 250,416.6 Carbon Cure concrete
Truckloads Total metric tons of  reduces and average
delivered of CO2 emissions 25 Ibs.vd™3 (pounds
Carbon Cure,  Saved. per cubic yard) or 15
1,688,990 100,156.5 metric kg/m*3 (kilograms
delivered in  tons of CO2 saved  per cubic meter) of
the last year, 0 the last year. coz.

Carbicrete:

*  Another carbon sequestering solution

*  Resiricted to production of concrete blocks

* potential solution to excessive carbon created during concrete
production.

* The adoption of carbicrete technology at a typical plant producing
concrete masonry units (CMU's) has a profound environmental
impact on an annual basis,

-" 1,000,000 CMLU% (concrete masonry units)

-

mmmmm  Per year reduce CO2 emissions by...

o+ 1,000,000 kg of CO2 permanently embedded in CMU's.
« 2,000,000 kg of CO2 emissions avoided.
*  Equivalent of 49,600 tree seedlings growing for 10
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FINANCIAL IMPACT
The chemical reaction that produces a ton of cement releases about
1/2 ton of CO2. 550 per metric ton.
The average housing price in WA. Is $522,000in 2022,
350 Sq. Fr. 3D printed home is 54,000 to build & print
*  Total retail price of $10,000.
2,000 Sq. Fi. is $200-$300 Sq. Fi. home
«  Total is $450,000.

Purpose

We are using 3D printing in collaboration with carbon-sequestered
conerete, To tackle the ongoing housing crisis & propose a method
for eliminating excess carbon in our atmosphere.

JUSTICE 40
The Justice40 aims to benefit disadvantaged communities that are
marginalized, underserved, and affected by climate change, 3D-
printed houses can provide homes for underprivileged communities.
* Lower carbon emissions

* Reduce the cost of housing

* Providing homeless individuals, a safe environment

OUTREACH

*sInform the community

*Reaching out to the Energy & Environmental Alliance for Better
Home and Better Future and the Home Builders Association of Tri-
Cities

THANKS

Our team would like vo thank Jillian Cadwell, Sarai Lopez, our mentor Rocco

Luongo and all the other mentors who aided us in our CEAN Projecis
development.

ENVIORNMENTAL IMPACT
Waste material is a significantly increasing issue in the US,
global waste is one of the leading causes of pollution.

* Building traditional homes accumulates tons of waste that leads
to lowered land value, cleanup costs, and wasted resources.

+ It also leads to climate change and contributes to greenhouse gas
emissions, Construction of 31 homes runs a shorter supply chain
and less construction with less engineering waste.

¥ la T

20,000 TONS OF CO2 4 400 CUBIC METERS  33.000 TONS OF
EQUIVALENT ABATED F WATER SAVED LANDFILL
AND REMOVED AVOIDANCE

When 3D printing becomes more established, we'll begin to see the
positive environmental effects of its implementation, Less construction
waste, affordable homes, and low-income access to housing, 3D homes
can be built exponentially faster than traditional homes; meaning more
homes can be built in less time with less

HUMANITARIAN IMPACT

As the current cost of living continues 1o increase, Aside from
environmental and housing sustainability, 3D printed homes are a means
to help address the homelessness issue in the US. The cost of achieving
this is high, but there are contributing ways as a community (o team up
and help low-income communities as well as homelessness.

A few goals that can be achieved with 3d modular homes are
reduce the global housing gap
reduce carbon emissions

Cland new innovations

Turtall VL Bl s s s (203




MARINE PLASTIC BIOREMEDIATION USING
GENETICALLY MODIFIED MYCOPLANKTON

J. Brittain

THE EFFECTS OF MICROPLASTIC ON THE
PLANKTON ECOSYSTEM

Microplastics block out light passing through the
photic zone, the ocean zone where 90% of
photosynthesis and carbon capture occur. This
along with the toxic chemicals that microplastics
produce is killing phytoplankton. Phytoplankton
form the basis for the marine food web, and
currently take care of 50% of carbon capture on
the planet. Historically phytoplankton took on up
to 90% of carbon capture and it's estimated that
because of microplastics the world's phytoplankton
are only accomplishing about 1% of their carbon

WHAT'S THE IDEA?

By selecting a mycoplankton  that
zooplankton will eat and editing it by
implanting the genes for eating plastic, red
bloluminescence, and blue bloluminescence,
we can safely remove the plastic poliution
from our ocean while tumning the potential
energy in the plastic into light energy for
phytoplankton as well as food for
the foarm of the

zooplanktor  in

THANK YOU ADVISORS AND
ALL THOSE THAT HELPED!

= e Subvlane Lt

Tri-Cities Hispanic

CHAMBER OF COMMERCE

Inclusive
Energy
Innowvation
Prize

PURPOSE

This semester [ set out to imsestigate the sustainable solutions for marine

bioplastic remediation.

PLANKTON ECOSYSTEM

There are three kingdoms of  plankton.
Phytoplankton are plant based plankton, are the
foundation of the marine food web. They use red
and blue light to photosynthesize and produce a
major portion of the world's corygen. Zooplankton are
animal based plankton and are the primary
consumers of the marine food web. Mycoplankton
are fungi based plankton and are the cleaners of the
plankton ecosystem,

NEXT STEPS

1 CREATION OF ORGANISM (MYCOPLANKTON) AND
TESTING VIABILITY TO SURVIVE

2 SMALL SCALE TESTING OF BYPRODUCTS CREATED BY
THE ORGANISM

3 TESTING OF PHYTOPLANKTON BEING ABLE TO
PHOTOSYNTHESLZE FROM THE LIGHT PRODUCED BY
THE ORGANISM

4 TESTING HEALTH OF ZOOPLANKTON
ORGANISM

5 TESTING OF SELF-CONTAINED ECOSYSTEMS WITH
THE ORGANISM

6 TESTING OF SMALL SCALE RECYCLING FACILITIES

THAT FEED ON

&£

WASHINGTON STATE
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PLASTIC EATING FUNGI

There are already multiple species of fungi, such as
oyster mushrooms and Pestalotiopsis microspore,
which eat plastic. The gene for fungl to eat plastic
has already been isolated. Were we to implant that
gene into fungi planton (mycoplankton), we could
safely use it for plastic bioremediation of the oceans.
Bloremediation is the process of introducing an
organism (whether engineered or naturally occuring)
to clean up pollution.

COMMUNITY ENGAGEMENT:
To ralse awareness, school children can
take home kits with the organism in an
aquarium to practice at home plastic
recyding.

OTHER POTENTIAL
APPLICATIONS:

= Small islands that don't have the
facilities For plastic recycling and
whene transporting the plastic off
island for recycling would be
prohibitive, could use the organism o
recyche the plastic into fish food which
could be used to ratse fish for the
comemunity.

» Because of the chemical structure of
plastic, there's a possibility that the organism
could be used to clean up oil spills

= The organism coukd be usad with small
aquariums for at home plastic recycling,
turning consumer plastics into fish food
and decomtive lighting.

» Towns could use the onganism to provide
Ighting 1o aneas with fountains of walter
features,

= Mycoplankton can be also wsed for
freshwater cleanup.

Can be used to recycle plastics

which ane othenwise not able to be

recycled or are not environmentally

wviable after they've been ground into

microplastic or mechanically

degradied.
JUSTICE 40 GOALS:
This project would help decarbonine the
atmosphere and would give economically
disadvantaged communities a sustainable
solution to the disposal of plastic waste,

WORKS CITED:

= et




WASHINGTON STATE UNIVERSITY TRI-CITIES
HOME IMPROVEMENT PROJECT: A STRIVE TOWARDS

CLEAN ENERGY

E. Mitc

Aaisl W of

SOLAR PANELS ASSESSMENT-
SOUTH RICHLAND

Home size: 1,473 sq ft

Appliances: Electric appliances and gas heating
Fuerage Utility Cost: 5180

This home qualifies under loan requirements for solar
panel installation and use. The cost to install the solar
panels would be 551,330 and the average time it takes
to earn the money back would be 15.6 years at 53.38
per watt (400 watts per panel for 38 panels). Ower
the next 20 years, this home could save 511,790 and
meet about B8% of its energy needs.

ranpyiige.com, Binsom Solir OQuote

Finbry

IV Charging Satons- South Richisnd Home o WL TE- Ak sssgnisy

ELECTRIC VEHICLE COMMUTE
There are 19 charging stations within 5 miles from the
commute of 11 miles in South Richland to the W5LU-
TC Campus,

Switching from a wsed 2004 Toyota Corolla to a new
2024 Chewolet Equinox, cost would be 580,000
or under to quality for a tax credit of 57,500,

B e

THANK YOU TO OUR
CONTRIBUTORS!

* DTC 476 Class

* Jillian Cadwell

* Jason Herbert- External Affairs New
Nuchear Development

* Jacob Gonzalez- City of Pasco,
Commaunity, and Economic
Dawidopment

Our Goal: Find ways to decrease anargy burden on low-income
communities through researching energy efficiency programs, rebates
in place, and clean energy alternatives.

Our process: Performing case studies on our homes and identifying how
to decrease our energy bill. In addition, we are looking for existing state

and federal programs in place to support the process and typing out
future legislation that should be put in place to support our goal.

THREE DIFFERENT APPROACHES TO
CLEAN ENERGY- SOLAR & EV

Tiered-Energy model: Tiers to enengy efficiency induding the cost & incentives
a5t & Batbery: 539,056

Loan Amound: 20yr, 30% incentive applied after term

(456,618 with 5% intarest)

Used EY Cost: 525,000 + 5800 charger = $18,100

Ingadtieg: 30% ol purchies prici

Upgraded appliances: [nergy-$tar Becognived,

Tetal Rabate Tax Credit Valug: up to 52300

*Modemn bomes are typlcally already bullt with energy-star

applimnces. The gerseral eodt for upprading will vary par home
needs. The basls for *Moderate™ and “Aggressive”

Aggressive: The home i net-zero (production = consumption). Use solar panels with
battery capacity, upgraded energy-star recognized appliances, commute with new EV,
and use 240V home battery (4-10 hours full charge). Pay cash for solar panels for the
i dinte thx oredit.

Total Cost: $106,656

Moderate: Installation of solar panels with no battery, upgraded energy-star recognized

appliances, and purchase of used EV vehicle with 1200 home battery (40-50 howrs full

charge]. Take aut boan for solar panels and apply for tax credin after 20 years.
Total Cost: $52,395*

Lomenmtive: Use an EV ride-share. Upgraded energy-star recognized appliances.
Follow utity tips for using less energy and follow energy-saving tips. Upgrading
electrical meter and upgrading outlet and breaker box for EV charger, Research &
financially prepare for solar and EV.

Total Cost: $2,300

FUTURE LEGISLATION

= After 2033, the ITC rate for solar
decreases the installation cost from
26% to up to 30%. Joteusene

* Continual incentives for wrbaniped
solar panels and purchase of EV
vishiches.

* Making Incentives avallable for non-
aggressive approaches.

* Rebate or ncentive included during
purchase for immediate spplication.

*  User-friendly interface for current
information  on  rebates  and
incentives.

COMMUNITY
ENGAGMENT

= Suetwey by ety
community snengy needi

- Mome Beikler
Auocistion Yeminan

= Fiers from PUD

*  Incorporation of

= Appliance

FUTURE RESEARCH

sustainability
practices [such as less emironmental
degradation to produce solar farms)

* Universal platform  that is  wser-

friendly featuring all incentives and
rebates, separated by rip code
Extrapolation to apply to other homes
from diverse income  brackets in
Washington State,

Compare the cost of money being

sved by  using solar  panels in
conjunction with wsing EV vehicle,

Imentory  for  homes,

modern and ohd.

WASHINGTON STATE

UHIVERGSI T

SOLAR PANEL ASSESSMENT -
WEST RICHLAND

Homa size: 2,186 sq ft

Appliances: Standard energy efficiency models
Average Utility Cost: 5235.45

This home qualifies under loan requirements for solar
panel installation and use. At 53,20 per watt (370 watt
per panel for 259 panels), the cost of the loan with and
without battery is 534,295-549,745 and will be paid
aver & 20-year span at & rate of 5.5%. Over the next
25-30 years, this home could meet about 46% of its
ENETEY NERCE, Ererprapeommn. Binuwm 5ol Gue

Y rging Saticm- Wt Bichinad Homa o WIS TC- Al ansspsgos

ELECTRIC VEHICLE COMMUTE
These are 9 available charging stations from the
commaute of 7.6 miles in West Richland to the WSLU-TC
Campus within 5 miles radius.

Switching from a used Subary Outback 2019 o new
Missan Leaf 5 2011, the cost would be 555,000 this
woubd quality for a tax credit of 57,500,
~FusiEcononmy.gov

JUSTICE 40 GOALS

¥ Clean Transportation - Access to affordable
electric wehicles, charging stations, and
purchase programs.

¥ Clean Energy & Energy Efficlency -
Reduction of Energy Burden household
income spent on Home Enengy

+ Affordable & Sustainable Housing
Improved housing quality and safety

WORKS CITED:
= ENedgysape.com
= Barion REA
= Ekctriclorallog
s City of Richland: Deergy senvicesfelectric-wbiche

. Soralocgfe-charger

*  IRS g oreding- lor-new-chean-vehicles-
purchased- i 102 3-pa-after

= Addrenengygoe

= hitpsffb.pypcdd

= Enesppifdac oy enengy star hame upgrade/make
our homi shecanic naedy

o Pt Coim Lo eemet- e Ut e be L harging-
SERLEH

= Enevppdtae povpeodectsask-the-mperty/the-tax-
credty-for-energy-efciend -wpprades- sre-back

+  Fuslfzossmy gov

= WA State Department of Comemeroe: Ensngy
Adirante PAogram

= EnevEytips wa gov

" Ubcwagoy

& Progresd dilreuiiong

*  Forbir oo homs-impresmsn ook fooled- -
CF i by anane

= hitps:f e hibaic com fall-home-show himi



CEAN - Impacts of Urban Development and Sustainability Espafio

REBATES Vv TAXINCENTIVES v CURRENT POLICIES v OTHER RESOURCES Vv

Featured Case Study

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Maecenas sit venenatis aliquet nunc
nam scelerisque. Proin congue viverra risus placerat augue odio cras neque. Felis netus
tincidunt sed hac urna. Lorem ipsum dolor sit amet, consectetur adipiscing elit. Maecenas sit
venenatis aliquet nunc nam scelerisque. Proin congue viverra risus placerat augue odio cras
neque. Felis netus tincidunt sed hac urna.Lorem ipsum dolor sit amet, consectetur adipiscing
elit. Maecenas sit venenatis aliquet nunc nam scelerisque. Proin congue viverra risus placerat
augue odio cras neque. Felis netus tincidunt sed hac urna.

Solar Energy System Sales Tax Incentives Solar Investment Tax Credit

CEAN - Clean Energy Ambassadors Network




Interested in Making Your
Home Energy Efficient?

Local Rebates Information

https://www.bentonpud.org/energy-programs/rebates/rebates

Some Rebates Are REQUIRED To Be Performed By An Approved Contractor

Washington State Tax Incentives

https://www.utc.wa.gov/regulated-industries/utilities/energy/
conservation-and-renewable-energy-overview/washington-energy-
independence-act-i-937/renewable-energy-incentives

Local Current Policies

https://www.bentonpud.org/About/
Your-PUD/Overview/News

Other Resources

 https://www.bentonpud.org/

 http://energytips.wa.gov/default.asp?
src=financing

* https://www.whitehouse.gov/cleanenergy/?
utm_source=www.cleanenergy.gov



¢Estainteresado en hacer que su
hogar sea energéticamente
eficiente?

Informacion De Reembolsos Locales

https://www.bentonpud.org/energy-programs/rebates/rebates

Algunos Reembolsos Son REQUERIDOS Para Ser Realizados Por Un Contratista Aprobado

Incentivos Fiscales Del Estado De Washington

https://www.utc.wa.gov/regulated-industries/utilities/energy/
conservation-and-renewable-energy-overview/washington-energy-
independence-act-i-937/renewable-energy-incentives

Politicas Locales Actuales

https://www.bentonpud.org/About/
Your-PUD/Overview/News

Oftros Recursos

* htps://www.bentonpud.org/

 http://energytips.wa.gov/default.asp?
src=financing

* hitps://www.whitehouse.gov/cleanenergy/?
utm_source=www.cleanenergy.gov



CASE STUDY
SOLAR PANELS

5 oy Amit sEr s Foned for - .
SRV ; : e KRR g = st Ay e X ! :
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5 likes

cean story of house etc. lorem ipsum dolor sit amet, consectetur
adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore
magna aliqua. ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. duis aute
irure dolor in reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. excepteur sint occaecat cupidatat non proident,
sunt in culpa qui officia deserunt mollit anim id est laborum.




CEAN

Do Want To Reduce Your Energy Bill?

Installing Solar Panels Could Save The Average
Consumer An Estimate Of $1,500 Each Year.

Swipe For More Information About

-

The Solar Investment Tax Credit &




What is the Solar Investment Tax Credit?

A 30% Tax Credit That Allows A Person
Who Installs Solar Panels On The Roof
Of Their Home To Claim A Dollar-For-
Dollar Reduction For Their Income Taxes




HANFORD SITE VIT. PLANT BOILER ELECTRIFICATION ’iu

C. Berry, L Martimez, 5. Virk, K. Zimmerman
; ! iy - i WASHINL;TDN ST#.TE
Mentor: Elaime Porcaro. PE. DOE Hanford Chief Enginee KW ELRS
HANFORD HISTORY RESEARCH QUESTION
= Constructed in 1943 fo help produce phionium for + Current steam boilers used 1o process waste are fucled by diesel
World War 2 which is expensive und produces mone carbon emissions than
= The Hanford site was active during the Cold War due 10 comparible energy sources
high tensions between the LES. & the Soviet Linion + How would converting Haonford site steam boilers to electric
* DOE's lorgest environmental elean up project power help reduce corbon emissions, cost and improve the
surrounding communbies?

Pl Sty WTF Sman Pl

CONVERTING BOILERS TO
ELECTRODE BOILERS
= Estimated 150,000 IbJhr. steain requirement
* Boikers must be sized appropristely
= Future facility must be built to handle
supplemental waste

Iidafor A Jovsmry 1960

R

BASIC WASTE TREATMENT PROCESS
* Two main types of waste 10 be treated st the Hanford site:  f3ftaes bo
+ Low Activity Waste (LAW)
* High Level Waste (HLW)
= Currently working on the first vitrification facility to
process LAW & constructing the HLW vitrification fucility.
Facilitics rely on steam for heat & Effluent Management

Facility evaporator
= Currently uses diesel powerad fire tube boilers 1o crese [ — -
sieam Dol Tamll

COST ESTIMATE
Estimated 4.8 million gallons'year of fuel for
LAW and HLW opertions
+ Estimated 150 million galbons of diesel for LAW

JUSTICE 40 GOALS
* Decrease energy burden in disadvantaged commumitics

(DALS) for G-year mission
* Decrease environmental exposure and burdens for DACS Capital Cost Estimate 2003 Dillars + Estimated 523 million per vear for diesel fuel use
* [ncrease clean energy enterprise creation ond contracting oo J-“‘ - - t"‘%[‘:ﬂ L "': I ;_'1'::-.: — and transportation
(MBE/DBE) in Dh_(:s ) 1 SsmPhabing SO0 LS $10,000 + New substation estimated at 3 million to power
= Increase energy resiliency in DDACs electrade boilers if required (LAW)
= Converting boilers to electric ereates cleaner air for + 56.8 million per year for total electricity usage for
surrounding commiinities. PTE —IAM e LAW and HLW electrade baflers
* Less demand for diesel 1P Mobiliraiion | 4 L2880 * Project cost for Wasie Treatment Plant operations
* Increase in efficiency for clean-up at the Hanford site Mre  Comimgetaes osdked | 1AM 0 is estimated at 3115 million
Eatimated Comtrwction Cosih: 56808400 + Estimated savings of $16 milllon per yvear
. . I e Evgnnecring snd shnmsiralion AT N0 “I:“_1 grocino hollere E .
STAKEHOLDERS Estimuivd Toral Project Ciste: 57,777,600 * Initial expense of bailer installation
T — recouped with savings within 7 years
ook [ -, | + Electricity is cheap { $0.04 per KWH);
pon EW + LMD . . B
i " CORIRESS + Emwregy Hesthama Dizsel is expensive ($4.75 per gal,
S Kk delivered)
bl s g * Possible fistwre fuel taxes could increase
[ dvtms gorwes voww | costs even further
DOE CONTRAC TORS COMMUNITY ENGAGEMENT CARBON EMISSION REDUCTION
* Informing the community of the many benefits of * Estimated reduction of 4 times the amount of
converting Hanford site sicam boilers to electric power MTOCD2e for conversion of electrode boibers for LAW
* The local commamities sround the Hanford site une alone

S0000 MTCD2e savingalyear
3 million MTCI2e savings6l-year mission

major stakehobders in the DOE'S mission
= Engagement would include holding public forums and
J keeping stakeholders aware of ongoing changes in the
*¥ o wntes ~ j.l. Beman praject
Public Involvement Opporunitics; Hanford. goy

R
S e 5 ; . "ONCLUE ™
THANK YOU TO , _CORCLUSIO
v Flaine Po PE. DOE Hanfard Chiel Eni * Baoiler electrification helps drstically redwce carbon
Elaine Porcana, P.E. DOE Han ief Engineer T R P KA TR
WORKS CITED: - L'Iunsmlm M.ml:..ﬁm.- I-:m-zg_t !.hlu-lugvr. EME = Cleaner encrgy helps improve quality of life for
¥ gl = Blake Scherer, PE Senbor Enginecr — Power dizadvmtapsd s

* Siing A Suisman Floctric Sacarm Baller | Susman Flectic Boilors (sssmanbollers com EYATEAT ¢
+ Hasafisrd Pt -Firns segusnt - DXOF Mizeagnmicid, Binton FLIL + The cost of boiler conversion can be recouped in bess
* Vlaine Porcars - 1. DOA! Hanford Chiaf Fagineer * Jillian Cadwell, Research Associme and Adjus than 10 years

eyt S Professor of Civil Engineering, WSUTC + Boiler electrification helps improve the speed at which
*  Cleaver-Brooks Ine; Boiler Estimations the DOE is able 10 chean up the Hanford site




STRATEGIES FOR COMMUNITY ENGAGEMENT AROUND
RENEWABLE & NUCLEAR ENERGY

A

WASHINGTON STATE
UMIVYERS VTY

BACKGROUND

* WE HOTICED THAT THERE 15 A LACK OF UNDERSTANDING IN OUR
COMMUNITY ABOUT NUCLEAR ENERGY AND CLEAN ENERGY IN GENERAL,

* NUCLEAR ENERGY 15 CLOSE TO HOME

# THE TRI CITIES I5 DEPENDENT ON HYDROELECTRIC ENERGY, 50 IT §5
IMPORTANT FOR PEQPLE TO UNDERSTAND CLEAN ENERGY AND THE

MEET THE TEAM!

* (PICTURED LEFT TO RIGHT]: P. PAWAR, |. MARRDQUIN,

E. DGUNMOKUN, AND A. HOTHI

ADVOCATING AT WSU:
TRI CITIES:

= INNOVATION IN CLEAN ENERGY AND

CLIMATE
= COMMURNITY ENGAGEMENT AND
DOUTREACH

JUST & EQUITABLE ENERGY
DEVELOPMENT ACCORDING TO
JUSTICEAD (J40] GOALS

Tri-Cities Hispanic

CHAMBER OF COMMERCE

Inclusive
Energy
Innovation
Prize

FUTURE OF NUCLEAR ENERGY,

* QUR GOAL 15 TO REACH OUT TO OUR COMMUNITY THROUGH THES CAMPUS

TO EDUCATE THE PUBLIC ABOUT CLEAN ENERGY.

= QUR TARGET AUDIENCE FOR THIS OUTREACH PLAN ARE UNDERGRADUATE

STUDENTS AND HIGH SCHOOL STUDENTS
* WE PARTHNERED WITH W5U TRI CITIES' DTC 476 CLASS TO CREATE

OQUTREACH

YDRO
ELECTRICTY

i ,.-m EEL

HIDRO
ELECTRICIDAD

rvd s poies

La hidroslectritidag s la
rasdh pos la cusl U eneegply
de Tri-Cliles oy

90%

Lirmpe 7 SR e ek

Hydresinetricity 14 why
Tri-Citles anergy Is

90%

INSTAGRAM POS5TS f POSTERS THAT WE INTEND TO USE DURING OUR

Suppnrt
Elean Energy
Inthe Tri-Cities

La Energia Limpia
o TrI-Eitiuﬁ_

SO... WHAT'S OUR PLAN?

PROJECT TOPICS:

COMMUNITY OUTREACH TO INFORM
ABOUT NUCLEAR ENERGY

STRTEGIES FOR ENGAGING THE
COMBAUNITY, PARTICULARLY
UNDERSERVED POPULATIONS, AND
JUSTICE4D GOALS

PROJECT OUTCOMES =

* MARKETING/OUTREACH MATERIALS
SUCH AS VIDEDS, POSTERS, AND QR
CODES

JUSTICESD RELATED COMMUMNITY
ENGGAGEMENT:

= INCREASING AWARENESS FOR
STUDENTS OF ANY BACKGROUND TD
INTERNSHIF OPPORTUMITIES

* DPEN CONVERSATION BETWEEN
AMBASSADORS AND TC STUDENTS
GRADE 9-CAREER, ESPECIALLY WITH
STUDENTS WHO ARE PART OF A
DISPERSED COMMUNITY
[IMMIGRANTS, NATIVE AMERICANS,
RURAL STUDENTS, & DREAMERS)

SCAN TO SEE DTC 476
REELS:

OUTREACH IN
ACTION:

THANI( You!

I ol rapvgy ks R vy Wocrastion Pris
= Dsteprerees i Reikderce [Faul Cirsie)
Ty Mg Chirmbss of Commere (Mt Vslsder & R

- WORKS CITED:

4 WY LA R Mt [oery Pubues
WL IOt Erabrgpy Clmssts UCTHED Crvicuiirn Fuculty Tearn [Ty NOstbnvest Carper Page
= TriCciey’ Cinan DresapniClmpte Saris P

o ST Ot 0 ST

et Yoroww Lad- WAL Tri-Ciies

= L G Py Dyviany (000 61 Friny Coresiton

EHNL Careprs Page
Energy Mosthraest Nuclear Energy infio Page
Departmsent of Energy, Office of Nuchear Enengy

KEY POINTS IN OUR CEAN
RESEARCH:

* NUCLEAR ENERGY |5 THE CLEANEST AND
LEAST EXPENSIVE TO RUN

= WERY COST EFFECTIVE COMPARED TO
FOSSIL FUELS

* SAFER TO PRODUCE

[INDUSTRY INTERNSHIPS +
[SHADOWING OPPORTUNITIES

|* PACIFIC NORTHWEST NATIONAL LABS

# UNDERGRADUATE INTERMNSHIPS
F GRADUATE INTERNSHIP

# HIGH 5CHOOL BUSINESS & RESEARCH
INTERNSHIPS

* ENERGY NORTHWEST
F HIGH SCHOOL WORK-BASED LEARNING
# UNDERGRADUATE INTERNSHIP
# GRADUATE ENGINEER POSITIONS

LW 0 9 i
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S
Support

Clean Energy
in the Tri-Cities

e and federal legislation are driving resources to create the
ns that support energy innovation, from advanced nuc
ydrogen, to solarand wind."

Follow us for more




A\
Wesan,

o
Apoyar
La Energia Limpia
en Tri-Cities

" La Legislacion Estatal y Federal Esta Impulsando los Recurses Para
Cres: an

Siguenos Para mas Informacion



CEAN UPDATE https://tricities.wsu.edu/energy

Local Clean Energy
Oppurtunites in the
Tri-Cites




ACTUALIZACION

DE CEAN https://tricities.wsu.edufenergy

Oportunidades
Locales de Energia
Limpia en Tri-Cities
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