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Efficient, Carbon Neutral Schools
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I Superintendent EL7

a. Address facility development,
improvement, operation, and
maintenance

b. Identify objective short- and
long-term measures for measuring
efficacy and achievement

of sustainability goals

c. Ensure data-collection to enable
annual reporting on progress toward
goals




Creating a culture of stewardship and
conservation through action and
education




Building Development and
Operations

BLS will develop and improve
healthy built environments for
learning. We will strive for
net-zero energy through
comprehensive integration of
efficiency, renewable energy
and optimal conservation
strategies.




EUl Target of 25 for new and
35 for portfolio 2030

e Goal of increasing renewables 500
kW by 2035

e Caldera average 24, BSH average
68

e Review of building design
standards to strive towards net
zero-prioritizing envelope, HVAC,
lighting, Equipment (Energy star
and EPA WaterSense)




| Net Zero Ready

« Sustainability Charrette at the
outset of projects

« Review building envelope
strategies: glazing, solar
orientations, daylighting, roof
reflectivity

e Design for LEED - Caldera LEED
Silver equivalent




I Materials
Management

« Locations for waste, recycling
and composting that can be
removed by trucks

« Designing with waste stations in
mind in hallways and common
areas

« Construction Waste
Management Plan - increasing
diversion
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About Forest Edge

Key Topics
What is NetZero?
- Acknowledgements and
Bragging Rights
-  How we got to Net Zero
- Net Zero Strategies
- Operational Impact
- Teaching & Learning Impact
Q&A




I NET ZERO

Net zero or zero-energy
buildings produce at least as
much energy as they
consume on an annual basis.

They do this by incorporating
state-of-the-art energy
efficiency and renewable
energy technologies.

- The National Renewable Energy Laboratory



& PROJECT TEAM

ABOUT FOREST EDGE



DISTRICT

BACKGROUND




I BOARD POLICY

e Community and staff
committee drafted a
paper on sustainability
in the OSD

e Paper became policy
and provided direction

e The policy provides a
platform for staff-led
environmental
Initiatives



"The Oregon School District believes it is critical for the future of our planet
to develop learners who are ecologically literate and environmentally
responsible citizens and stewards. \We believe it is important to model
the District's commitment by establishing these values and developing
practices consistent with them:

The District will continue to develop building and operational practices
and procedures that reflect a commitment to environmental
sustainability; and

The District will have an aligned K-12 curriculum that integrates
ecological and environmental sciences and issues into the curriculum,
Including socio-economic aspects. This may include, but is not limited to,
experiences outside the classroom, project-based learning, and
environmental services projects.”

OREGON'’S VALUE STATEMENT




THE BEGINNING:
ENERGY MANAGEMENT

eGauge Pro

e Cost effective ($800)

e FEasytouse and implement

e Helpsto make data driven
decisions



OREGON MIDDLE SCHOOL 2014
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OREGON MIDDLE SCHOOL Solar | 62 KWp



BROOKLYN ELEMENTARY SCHOOL Solar | 36 KWp



OREGON HIGH SCHOOL Solar | 136 KWp



SOLAR PANEL |[SOLAR ARRAYS and GEOTHERMAL NET ZERO
2014 2014 Referendum 2018 Referendum

Oregon
High
School

Oregon Middle School Forest Edge Elementary
Oregon

Middle
School

Brooklyn
Elementary

OREGON'’S journey




NET ZERO

STRATEGIES




BUILDING ORIENTATION
SITE & SECTION




GEOTHERMAL
HEATING/COOLING




ROOFTOP
SOLAR PHOTOVOLTAICS

Z—>



BATTERY
STORAGE SYSTEM




AN ELECTRIC
FUTURE

All Electrical Energy
e Heating/ cooling
e Hot water
e Renewable energy
e Battery storage

Zero natural gas to the building!




MINIMIZE ELECTRIC USE
NETWORKED LIGHTING SYSTEM



OPERATIONAL

IMPACT




NET ZERO TRACKING
MONTH-BY-MONTH



ENERGY USAG

COMPARISON - 9/2021 to 8/2022

Building Square Utility | Total by Total Energy Cost
Footage Utility | Cost by Building | sqg/ft

Gas $24,417

Rome Corners Intermediate | 110,000 $145,692 $1.15
Electric | $102,190
Gas N/A

Forest Edge Elementary 126,000 $60,974**
Electric | $60,974
Gas $31,047

Oregon Middle School* 132,000 $131,132 $1.04
Electric |+ $105,698

*Oregon Middle School has a geothermal wing
** 69% of this cost was related to demand charges

....not energy or transmission costs.



ENERGY USAGE
COMPARISON - 2020-21 to 2021-22

Building 20-21 Cost | 21-22 Cost
Sq/Ft Sq/Ft
Rome Corners Intermediate | $1.04 $1.15 10.53%
Forest Edge Elementary $0.45 $0.48 _
Oregon Middle School* $0.93 $1.04 11.97%

e 4% to 5% less of an increase than the other two buildings in one year

e What do you think happens for 22-237

*Oregon Middle School has a geothermal wing



I Energy Bills Can Be Enjoyable!




MAINTAINING A
NET ZERO BUILDING

e Needs a willing advocate with
some passion for
sustainability

e Requirestime to learn and
trust the technology

e Include internal,
building-level staff who have
passion for sustainability



TEACHING &

LEARNING IMPACT




TEACHING TOOLS
WALL/WINDOW GRAPHICS



TEACHING TOOLS
LEARNING OPPORTUNITIES



EDUCATIONAL ENVIRONMENT
COLLABORATIVE SPACES



EDUCATIONAL ENVIRONMENT
NATURAL LIGHT



EDUCATIONAL ENVIRONMENT
OUTDOOR CLASSROOMS



WHAT’S NEXT
FOR OREGON?

Continue to learn and share
our journey with other school
districts

Develop long-term approach
to energy consumption

Leverage building as an
educational tool

Empower future
sustainability champions



ANDY WEILAND

atw@oregonsd.net

608.835.4012




A STUDENT-LED INITIATIVE

FINANC
S

AL IMPACT
ASSES

I
ESSMENT

DENVER

PUBLIC ‘ Sustainability
SCHOOL

LeeAnn Kittle, Director of Sustainability A
Adam West, Energy Engineer




V¥ Look at the news: extreme
heat, extreme storms, and
extreme weather patterns.
The only thing that doesn’t
seem extreme is our
response.

Mariah Rosensweig

East High School senior, Climate Activist,
co-Vice President of East Sustainability Club,
and co-leader of DPS Students for Climate Action

/= DENVER
Mray PUBLIC
W S CHOOLS

‘ Sustainability



B Student Leadership

‘ Sustainability



Our Policy:

DPS shall be a national leader in
establishing an organizational culture
anchored 1n sustainability, climate action,
and environmental justice in both the
conservation of natural resources and in
minimizing the carbon footprint of DPS’
practices.
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North Star Goals:

Environmental Protection:
Reduce overall greenhouse gas emissions by at least 90%* by 2050.

*Of the levels of district-wide greenhouse gas emissions that existed in 2010 by 2050

Economic Prosperity:
Reduce natural resources consumption and waste year-over-year.

Social Development:
All students and staff are engaged in sustainability by 2050.

/2 DENVER i -
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North Star Goals

Transportation Built Resource Engagement +
Environment Management Environmental
Justice
e Yellow Fleet o Electrification e Energy e Gardens e Community
e White Fleet e Building Envelope Management e Greenhouses Engagement &
e Commuter e Design Standards e Water Conservation e Nutrition Services Events
e SMART Buildings e Waste Diversion e Eco-Schools
e Renewables e Sourcing Certification
e Grounds e Environmental
Justice

SCHOOLS

Career +
Curriculum

e Sustainability
Curriculum

e Career Exploration

e Outdoor
Experiences

/2 DENVER NUCT
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. . 5 Year Goals:
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Financial Impact Assessment

SCOPE OF WORK

2020 Bond Electrification
AETE ]y

2024 Capital Planning
Electrification Evaluation

Renewable Energy
Assessment

Portfolio Level Analysis

Consult on schools receiving new cooling or
cooling upgrades
Recommend electrification, assess costs

Plan ahead for next bond round to include
electrification
Recommend electrification, assess costs

Analyze gap to achieve 100% renewable energy
by 2030 considering Xcel Energy targets
Determine options and costs for new solar

Evaluate historic energy use and emissions
Assess impacts and costs for efficiency,
electrification, and renewables across DPS
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Electrification - 2020 Bond Summary
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Electrification - 2020 Bond

Economic & Emissions Summary

i
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Electrification - 2020 Bond

Example: Sabin Cost Results
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Electrification - 2024 Capital Planning Summary
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Electrification - 2024 Capital Planning

Economic & Emissions Summary

Economic & Emissions Summary

Pioneer 44199 | $4,656,771 $4,238,149 9% 271 191 -29%
Skinner 148,821 | $10,350,448 | $9,468,126 9% 905 755 17%
Steck 43156 | $3,928,013 | $3,300,839 -16% 172 160 7%
Teller 65,993 | $5410,166 | $6,813,427 26% 241 183 -24%
Traylor 67,803 | $4,736,183 | $4,620,171 2% 210 174 17%
ggirﬁers”y 66,002 | $4,027,327 $4,702,547 17% 539 591 8%
Whiteman | 71,376 | $3,773,968 | $5821,749 54% 356 312 -12%
Totals 1,325,589 | $142,948,204 | $166,606,661 | 17% 9,189 7,422 19%
*not all 27 schools shown ﬁ BEJNBYEE | Sust ainab 111-|:y
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Electrification Opportunities
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Electrification Opportunities
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Electrification Opportunities
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Electrification Opportunities
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Electrification Opportunities
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Portfolio Assessment Summary
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Portfolio Assessment Summary

Investment
Energy Cost Energy Cost 2030 GHG per mtCO_e GHG
First Cost SEIL DS Savings SEWIL S Saved Difference
$ $Slyr % mtCO_e $/mtCO.e %
Energy Efficiency $ 430,714,506 | $ 3,939,688 27% 11,983 $ 35,945 21%
Electrification $ 91,203,583 $ (68,442) 0% 11,866 $ 7,686 20%
Renewable Energy $ 78,276,927 | $1,782,626 12% 6,232 $ 12,560 1%
Totals $ 600,195,016 $ 5,653,873 39% 30,081 $ 19,953 92%
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Portfolio Assessment Summary

If we followed all
recommendations:

DPS would have 100%
renewable electricity by 2030

DPS would reduce emissions
84% by 2050
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Portfolio Assessment Summary
2028 Renewable Goal from CAP

Solar Gap 5%

Total Production 5,340,000 kWh
Required

Required Area 650,000 SF

Available Roof Area 6.8 million SF
across the District

Estimated Cost $11.4 million
Potential Solar $3.4 million
Credit
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Portfolio Assessment Summary

Solar Considerations
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Financial Impact Assessm
Key Takeaways

Electrification

e Electrification opportunities are available in EVERY school 183 schools have solar potential

e \When possible consider electrification projects holistically Solar tax credits are available for tax

o Ve e e el aleE e (e exempt entities as part of the Infrastructure
Reduction Act

When to consider solar?

o  When a roof is being replaced at the
end of useful life

When cooling is being added to a school

When easy-to electrify or medium-to-electrify
equipment is being replaced at the end of useful life

When a boiler is being replaced at the end of useful

ife When an addition or major

renovation is being planned
When an addition or major renovation is being

planned
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THANK YOU

LeeAnn Kittle, Director of Sustainability
Adam West, Energy Engineer






