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POWERIN

wake up to electrical alarm clocks, turn on their televisions and com-

puters, take showers and brush their teeth, eat food cooked in the
dining halls, and attend lit and heated or cooled classrooms with another
30,000 of their peers. Faculty and students conduct life-altering and
world-renowned research in climate-controlled, heavily powered labs.

To make all this happen, the T.B. Simon Power Plant has been the chief
power provider to the 5,200-acre university with more than 47,000 stu-
dents, 13,000 employees and over 550 instructional, research and resi-
dential buildings. It has served MSU well since it was built in 1965, giving
one of the nation’s largest universities a reliable and independent power
source — able even to keep the university humming during the 2003
blackout that knocked out power to 50 million people in northeastern
United States and parts of Canada.

But one of the greatest challenges for MSU is how to reliably meet the
university’s growing energy needs while reducing negative impacts of
power generation on our environment. MSU’s utility budget for FY 2011
was $80 million and energy costs are on the rise. If current growth trends
continue, MSU’s power plant is expected to reach its capacity for steam
in 2018 and electricity in 2039. Furthermore, federal and state air quality
and emissions legislation is quickly progressing, which will require capital
expenditures and constrain fuel choices.

We know that in the long-term, fossil fuel sources either will no longer
be available or will be too costly to use.

Power is not optional. How we generate and use it is.

Now is the time for MSU to adopt a complete long-term Energy Transi-
tion Plan preparing for a renewable energy future.

Every day at Michigan State University, 17,000 on-campus residents



eing bold is not about baby steps. It requires imagination, unconventional
thought and courage - attributes forged and flourished at esteemed institu-
tions such as Michigan State University.

With this as its driving force, MSU since 2006 has cut its coal consumption by
28%, and dropped its energy use per square foot by 9.5%, while releasing 6% less
greenhouse gases into our atmosphere between 2000 and 2010.

These accomplishments should be lauded, but they are not bold enough.

Challenges to our environment, health, and infrastructure force us to do better.
Rising energy costs and emerging government regulations influence our bottom
line and the way we do business. Our power plant continues to release harmful
emissions that affect our environment and health. At the same time, we must reli-
ably meet energy needs of an ever-expanding campus.

We need a change.

As world leaders in public research with a clear financial and personal stake in
the quality of our own environment, MSU has long desired to transition to cleaner,
more renewable energy. In 2009, the university set out to create a long-range plan
to transition out of using fossil fuels and into more sustainable energy sources. It
took time to carefully develop the best possible plan utilizing all available knowl-
edge, technology and resources. Meanwhile, we have made strides to diversify our
energy sources and build our capacity for renewable energy.

Now we are ready. With extensive input from experts inside and outside of the
university, as well as from the MSU and surrounding community, the Energy Transi-
tion Plan Steering Committee has crafted an Energy Transition Plan to accelerate
efforts and move the university into a sustainable future.

THE ULTIMATE GOAL: 100% RENEWABLE ENERGY

Can this happen overnight? No. It will take time. It will take a commitment of the
MSU community to work together. It will take investments of resources and realign-
ing of priorities. It will take more advanced technology than currently available.
But this is the first and most important step toward a renewable future at MSU. If ad-
opted by the Board of Trustees, this plan will set standards and govern future energy
decisions, similar to how the Campus Master Plan guides the university’s growth. By
design, this plan sets high-level goals and recommends strategies that will meet the
energy needs of the campus, reduce carbon emissions, and implement renewable
energy infrastructure. This will be a university-wide effort with far-reaching benefits
to improve the world for many generations.

We look forward to working with everyone to achieve our shared goal for a
better future. 5



EXECUTIVE SUMMARY

A NECESSARY TRANSITION

As a premier public research university for over 150 years,
MSU has had a mission to advance knowledge and transform
lives through high-impact, innovative teaching, research and
outreach activities. What better way to grow our World-grant
mission and demonstrate our commitment to answer questions
and create solutions for our nation’s and the world’s most press-
ing problems - climate change, energy supply and demand, the
health effects of air pollution, and environmental sustainability
- than by crafting an innovative, cost-effective Energy Transition
Plan to guide us into a sustainable future?

Furthermore, MSU is facing some unavoidable realities that
necessitate such a change. MSU’s power plant is expected to
reach its current capacity for steam in 2018 and electricity in
2039. Meanwhile, federal and state air quality and emissions leg-
islation is quickly progressing, which will require capital expendi-
tures and constrain fuel choices.

Fueled by President Lou Anna K. Simon’s Boldness by Design
strategic imperative introduced in 2005, the long-range Energy
Transition Plan will meet the growing needs of the campus and
allow the university to adapt to changing technologies, regula-
tions and resources.

The plan was built upon MSU’s successful model of engaging
the campus community for solutions to the university’s energy
challenges. The Energy Transition Plan Steering Committee, a
diverse group of 24 faculty, staff and students representing a va-
riety of viewpoints and expertise, reached out to those involved
in the MSU Beyond Coal and Greenpeace student groups, as well
as the broader student population and surrounding community
to ensure robust discussion and inclusion of many viewpoints. Si-
multaneously, an external advisory group comprised of industry
experts reviewed the plan at critical steps to ensure its viability.

The plan utilizes solid data and research from MSU faculty,
students and staff as well as outside experts, and addresses criti-
cal variables - reliability, cost, health, environment, and capacity
- that impact MSU’s many stakeholders in the proximate com-
munity, across the state, and throughout the world.



ENERGY TRANSITION PLAN

Living & FIG1JRE MSU’s plan to transition to 100%
Learning renewable energy
Laboratory

Invest in Sustainable
Energy Research
and Development

Improve the Transition
AL MSU to 100%
Environment Renewable
Energy Partnerships

Become an
Educational Leader in
Sustainable Energy

Leading by
Example

RECOMMENDED GOALS AND STRATEGIES

The Energy Transition Steering Committee recommends that
the university set a bold vision for moving toward 100% renew-
able energy sources.

GOAL 1

IMPROVE THE PHYSICAL ENVIRONMENT

MSU cannot continue business as usual. While it is not yet
feasible today to use 100% renewable energy due to a lack of
cost effective and reliable alternative energy technologies, we
must establish targets that continuously increase the amount
of renewable energy used on campus. Today, renewable energy
makes up less than 2% of the energy mix at MSU. Furthermore,
lowering greenhouse gas emissions will reduce negative im-
pacts to the environment and to health, as well as mitigate the
financial risk of potential greenhouse gas legislation. Based on
the options modeled and discussed with the committee and the
community, the following targets (from a baseline year of Fiscal



EXECUTIVE SUMMARY

FIQRE

MSU’s plan for their transition to 100%

renewable energy
% Campus % Greenhouse
Renewable Energy [ 22, R0
FY 2015 15 30
FY 2020 20 45
FY 2025 25 55
FY 2030 40 65

Year 2009-10) are considered to be both aggressive and achiev-
able with the knowledge and resources available today:

These targets are set based on consideration of projected
campus growth and energy needs, and a number of alternatives
in terms of available and emerging technologies, cost effective-
ness, reliability and implications for MSU’s cost structure. The
targets that are set maintain a reliable energy system, meet
capacity and push out the need for additional capacity beyond
2050, and reduce emissions that negatively impact health and
the environment.

Recommended Strategies:
® Pursue aggressive, sustainable energy conservation and
re-invest energy savings for future energy needs

¢ Implement a smart growth strategy to minimize the
amount of new square footage added to the campus

e Create a system that connects energy and space costs and
incentives to end users

* Implement more aggressive building energy standards

¢ Continue to monitor and improve energy efficiency stan-
dards

e Maximize switching to alternative cleaner fuels (subject
to availability, technical and regulatory constraints)

¢ Implement smart-grid technology

® Purchase green power

® Create large-scale renewable projects
e Utilize carbon offsets

¢ Educate the community on MSU’s energy system and con-
tinue behavior change for energy conservation

The committee recommends that the university prioritize
energy conservation activities in order to reduce overall energy
demand, and provide resources to invest in fuel switching to
lower the carbon footprint and renewable energy infrastruc-
ture. In the short term, natural gas is the best candidate for fuel
switching because of its compatibility with existing power plant
boilers, and it emits 45% less carbon dioxide than coal. Immedi-
ately switching to more natural gas will reduce the university’s
carbon footprint and deleterious health emissions. In addition,
renewable energy will mainly come from using more biomass at
the power plant and purchasing green energy (electricity) from
utility providers.
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GOAL 2

INVEST IN SUSTAINABLE ENERGY RESEARCH

AND DEVELOPMENT

The renewable energy and greenhouse gas emission targets
in this plan assume that not only will new energy technologies
become available in the future, but also that MSU will contrib-
ute actively to the development and demonstration of these
new technologies. Sustainable energy will therefore become an
integral component of the Boldness by Design initiatives and the
Land-grant/World-grant mission. The combination of world-class
researchers, energy infrastructure, and involved student body
provides an ideal opportunity for the university to assume such a
leadership role in sustainable energy systems research.

Recommended Strategies:

¢ Promote sustainable energy research by using the cam-
pus as a living, learning laboratory for developing, evalu-
ating and demonstrating new technologies

e Build on well-recognized, sustainable energy research
programs by aggressively seeking expertise and sources
of funding

® Systematically invest a portion of energy costs and cost
savings in sustainable energy demonstration projects on
campus

® Streamline facilities, policies and systems to enhance
cross-disciplinary, cross-functional collaboration among
academic units, faculty, staff and students

GOAL 3

BECOME AN EDUCATIONAL LEADER IN

SUSTAINABLE ENERGY

A Land-grant university has a mission beyond educating
students and developing research. It also plays an important role
in applying its knowledge to improve the quality of life for its lo-
cal, regional and national communities. As we move toward our
goal of renewable energy on campus, we have a responsibility to
communities to share our process and lessons learned.

Recommended Strategies:
e Educate stakeholders about MSU’s longstanding commit-
ment to and ongoing research in sustainable energy

® Share MSU’s energy transition process and lessons
learned from it
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EXECUTIVE SUMMARY

COSTS

MSU has limited resources, so it is important to make strate-
gic investments in energy to meet our long-term goals.

The Integrated Energy Planning Model, a model developed
specifically for MSU to understand the impact of energy strate-
gies, allowed the committee to consider multiple scenarios to
evaluate emissions and renewable energy targets that were
aggressive and achievable while staying within parameters for
reliability, cost, and capacity. Several scenarios were considered,
but the optimal scenario reduced the university’s negative envi-
ronmental and health impacts, while capturing energy savings
that can be used for further conservation and renewable energy
infrastructure.

Taking the steps toward a 100% renewable goal will require
an investment. Based on the model, an investment of $30 to
$40 million in energy conservation measures over the next 10
years, as well as increased investments per square foot of new
construction to meet more stringent energy related building
standards, will be required in order to meet the targets. When
fully implemented, these investments are expected to yield an
estimated 15% to 25% reduction in the average annual costs of
utilities relative to the business-as-usual case. These savings then
must be re-invested into other energy-related activities such as
implementing additional conservation measures, funding the
increase in fuel costs for fuel switching, and adding renewable
energy to campus.

In addition, action now positions MSU to avoid significant
costs and risks expected under possible future regulatory and
legislative scenarios designed to place a price on greenhouse gas
emissions or the use of fossil fuels for the production of energy.
Projecting out through 2050, the Integrated Energy Planning
Model shows MSU could save an estimated $200 million to $250
million in potential costs levied on greenhouse gas emissions
due to reduced financial exposure.

More precise costs for the plan in its entirety cannot be calcu-
lated at this time because it is incumbent upon the Administra-
tion to determine the explicit course of action to take based on
recommendations proposed in the Energy Transition Plan. The
estimated costs detailed above fall mainly under Goal 1, which
contains operational strategies. The majority of the costs come
from accelerating energy conservation measures and energy
efficient retrofits. Actual costs may differ from the estimates due
to price fluctuations for consumables and durable goods such as
fuel and equipment. Multiple funding strategies should be con-
sidered to finance implementation of the Energy Transition Plan,
including traditional financing tools (cash reserves, debt capac-
ity, and development funds), as well as partnerships, third party
agreements, grants and other sources.
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During implementation, the Administration should ensure
that campus units still can fulfill their missions while implement-
ing strategies at a department and program level, taking into
account their size, ability to generate funds, etc.

IMPLEMENTATION AND REPORTING

Although informed by technical knowledge, the Energy Tran-
sition Plan does not dictate the specific operational decisions to
be made to reach the goals. Those decisions must be carried out
by the MSU Administration who will be responsible for meeting
the goals and reporting on MSU’s progress.

Upon acceptance of this plan by the Board of Trustees, MSU
should take immediate action to implement a mix of strategies
to meet the goals. Collaborative and inclusive teams of students,
faculty and staff should be engaged to make sure these recom-
mendations are successfully implemented. Progress toward
these goals should be reported annually to the Board of Trustees
and the MSU community.

The Energy Transition Plan should be dynamic in order to
be relevant throughout technological, regulatory and environ-
mental change. The committee recommends that this be a living
document and reviewed every five years by a diverse university
committee including students, faculty and staff. During the
review, if MSU can move more aggressively toward its vision of
100% renewable energy, it should re-align its goals and targets
accordingly.

NEXT STEPS
The committee recognizes that to accelerate reductions and
achieve our recommended short-term and long-term goals, the
MSU Administration will have to make a number of decisions
with serious considerations of potential financial impact. There-
fore, the university will have to define its priorities and carefully
assess its options and trade-offs to accelerate our progress to-
ward environmentally friendly and responsible policies, practic-
es, systems and facilities. Cost-effective, available and emerging
technology will necessarily play an important role in this,pro
Long-term sustainability should factor into a
The committee hopes that the flexibjli
tions in this plan will help to mitigate
price fluctuations and currently kn
gas legislation, and will move M
future - providing a better futu
the world.
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THROUGH NECESSARY CHANGE

limate change, energy supply and demand, the health effects of air pollu-
tion and environmental sustainability are among the most complex and
urgent issues facing our world today.

As a premier Land-grant public research university for over 150 years, MSU has
had a mission to advance knowledge and transform lives through high-impact,
innovative teaching, research and outreach activities.

The university has made significant strategic investments in interdisciplinary
research in bio-economy and energy, food and sustainability, the environment
and health, and education. With this plan comes the opportunity for MSU to grow
its reputation as a national and global leader among universities and expand our
Land-grant to World-grant mission by demonstrating our commitment to answer
questions and create solutions for the world’s most pressing problems with an
innovative, cost-effective Energy Transition Plan to guide us into a sustainable
future.

President Lou Anna K. Simon provided the catalyst for the most recent energy
work with her Boldness by Design strategic imperative in 2005, calling upon the
campus community to create transformational change. Through it was born the
Environmental Stewardship Initiative with energy as a key cornerstone. As a result,
faculty, staff and students engaged in research and pilot programs to decrease



energy use, reduce greenhouse gas (GHG) emissions, and
provide the background data for our current energy tran-
sition efforts.

By 2009, MSU determined that it needed a long-range
Energy Transition Plan to meet the growing needs of the
campus and changing technologies and regulations. Busi-
ness as usual would not be sufficient. Rising energy costs
would force expensive retrofits to the current mechanical
system and would put upward pressure on tuition and re-
quired capital. Air emissions impact the environment and
public health, as well as potentially put the university at
higher financial risk under regulatory changes being de-
bated at the federal level. Furthermore, as a Land-Grant/
World-Grant institution, MSU had to operate its energy
system in the most sustainable way possible. The cam-
pus had made progress, but changes and improvements
needed to be faster and more significant to successfully
weather these energy challenges.

A LIFELONG COMMITTMENT

While this timeline represents only the past
two decades, Michigan State University has
long been dedicated to sustainability and
prudent energy use.

FIG1J RE Ahistory of energy initiatives at MSU
13



SHAPING THE FUTURE

Modeling session user interface. Users were asked to

Fl QRE meet capacity requirements by choosing a combina-
tion of efficiency and energy supply options.

@ MSU | Campus Energy Supply Survey

Step 1 : Evaluate Different Scenarios
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Number of Town Hall Meeting Attendees by Date
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Participants at one of seven Town Hall forums review
the plan and offer feedback.

A

ENERGY TRANSITION PLAN

The plan needed to be built upon MSU’s success-
ful model of engaging the campus community for
solutions to MSU'’s energy challenges, and needed
to address critical variables - reliability, cost, health,
environment, and capacity — that impact MSU’s
many stakeholders in the proximate community,
across the state, and throughout the world.

CREATING THE ENERGY TRANSITION PLAN

Developing a long-range energy plan for MSU
needed to be deliberate, diverse, and dynamic. It
needed to:

Be built on solid research and MSU-specific data
produced by the university’s world-class faculty
and researchers, and external energy experts.

clude robust discussion and inclusion of many
iewpoints.

llow for future changes in emerging technolo-
ies and regulations, available resources, and
the latest research.

The formal process to establish the Energy
Transition Plan began in 2010, with staff and admin-
istrators collecting data, creating educational and
financial models, and commissioning an indepen-
dent study to evaluate MSU’s energy infrastructure
and emerging technologies.

Consultant Black and Veatch assessed MSU’s
power infrastructure and emerging technologies,
and consultant Energy Strategies, LLC developed a
model that integrated energy options with finan-
cial, environmental, health, capacity, and efficiency
performance indicators.

By January 2011, an Energy Transition Plan Steer-
ing Committee was created and charged with the
goal of creating the new energy plan. The Admin-
istration believed that the solution was likely mov-
ing toward renewable energy, and as such the plan
should take steps to prepare MSU for a renewable
energy future. The committee included a diverse
group of 24 faculty, staff and students representing
a variety of viewpoints and expertise. The Adminis-
tration reached out to students involved in the MSU
Beyond Coal and Greenpeace student groups, as
well as the broader student population and sur-
rounding community to ensure robust discussion
and inclusion of many viewpoints. Simultaneously,



SHAPING THE FUTURE

MICHIGAN STATE UNIVERSITY Energy Transition Plan

Home Join the Conversation

About

Get involved in the
Energy is an important part of the conversation as Michigan State Energy talks at MSU

Energy Projects . . . .
University addresses changes that will shape its future. As the

Steering Committee . 3 : Z - it
academic enterprise continues to grow and demand more power, Kumargy Transizisn a0
Town Hall Meeling

eSS MSLU's power plant is estimated to reach capacity for steam in
i 2018 and electricity in 2039 assuming that campus continues to
I grow by 2 million square feet per decade, and air quality and
T emissions legislation is quickly progressing, which will require Watch now | Video Transcriot
Follow Be Spartan Green: capital expenditures and constrain fuel choices. Videos
Bledy
Transitioning to renewable energy sources is the long-term
solution, but today's technology is not sufficiently advanced to fully
meet the needs of the university. The immediate answer is to
create an energy transition plan that optimizes across variables —
such as: 3 e
Spartan opinions on the MSU Enengy
* capacity Teancitina | Ufidan Tranensint
FI@E The Energy Transition Plan website made the plan- an external advisory group comprised of indus-
ning process and resources transparent to the public. try experts reviewed the plan at critical steps to

ensure its viability.

The committee integrated information from
the consultants and internal researchers with the
previously developed background information on
MSU’s current energy infrastructure, and projected
demand growth by using the comprehensive
modeling software program developed to analyze
potential future scenarios.

After establishing assumptions, the commit-
tee brainstormed strategies to reduce energy use,
GHG emissions and health effects. The strategies
were modeled and through this process, physical
goals were established. These goals were pre-

16



ENERGY TRANSITION PLAN

sented to the MSU and surrounding communities
for public input. In addition, the Administration
sought external opinions from those with experi-
ence in energy planning for higher education,
energy regulation, and renewable energy technol-
ogy and markets.

Other viewpoints were sought through ag-
gressive outreach, including a series of 10 public
modeling sessions to engage the community,
seven town hall meetings to share the goals and
strategies and allow for feedback, and through
online comment forms available on a website
dedicated for this project. In all, 110 people at-
tended the facilitated educational modeling ses-
sions where they were able to use an interactive
program to design the MSU energy system of the
future and then answer questions to determine
which factors were most important to them. An-
other 157 people attended the town hall forums,
and the committee also received feedback on the
plan through the receipt of seven email forms
and five comment cards. This feedback allowed
the committee to add to and refine the goals and
strategies.

Transparency and inclusion in all aspects of
the planning process were key factors in the plan’s
development and were achieved through these
outreach tools as well as documenting the process
online, posting of all steering committee meeting
notes online, and allowing people the opportunity
to provide feedback at all points during the pro-
cess.

The three-pronged plan presented in this
report outlines strategies for physical changes of
energy sources and modifications, leadership in
outreach and engagement, and more cutting-
edge research to guide the university and world in
energy transitions. It does so while accounting for
the five main challenges of capacity, cost, reliabil-
ity, health, and environment.

If adopted, the Energy Transition Plan will
guide future energy decisions for the university
through 2030, much the way that the 2020 Cam-
pus Master Plan has guided the development of
the campus. Like the Campus Master Plan, the
Energy Transition Plan will be reviewed, updated
and adjusted every five years extending the life of
this plan beyond 2030.

17
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uring its early years, the T.B. Simon Power Plant utilized the most advanced
technologies available for a power plant of its size and purpose to serve the
majority of the large and sprawling MSU campus.

The cogeneration of steam and electricity from a common fuel source is a
thermodynamically efficient use of fuel and one of the most cost-effective meth-
ods of reducing carbon emissions of heating in cold climates. Cogeneration, or
combined heat and power, captures heat created while generating electricity for
90% of the main campus, and rather than simply releasing it into the air, puts it
to good use as pressurized steam to warm and cool the buildings. Underground
steam tunnels distribute the heat and electricity, significantly reducing the risk of
outages due to weather.

The common fuel source is usually coal, but emergence of research in the
past two decades showing the harmful by-products of burning coal led MSU to
adopt the practice of burning more natural gas and biofuel, and incorporating
equipment to reduce emissions. In 2011 MSU increased the amount of natural gas
used in the boilers. Natural gas emits about 45% less carbon dioxide than coal,
thus contributing to the 9% decrease in GHG emissions from 2009 to 2010. Bio-
mass use is restricted by government limits capping the amount of biofuel MSU
is allowed to burn. The power plant in November 2011 was granted a permit to
increase the amount of biofuel burned to 30% in boiler 4 and 5% in boilers 1, 2
and 3. The previous cap was 10% in boiler 4.



Operators also carefully monitor the cost of natu-
ral gas and purchase when prices are low to accom-
modate the university’s budget. These fuel-switching
strategies have reduced the plant’s reliance on coal by
28% since 2006 and have helped decrease GHG emis-
sions 6% between 2000 and 2010, and 9% between
2009 and 2010, a particularly noteworthy accom-
plishment given the university’s addition of 2 million
square feet of building space since 2000.

The power plant also has been purchasing electricity
off-peak through an interconnection to the local util-
ity to increase plant efficiency.

While the T.B. Simon Power Plant is a major part
of the campus energy infrastructure, it is not the only
source of on-campus energy. Renewable energy ac-
counts for less than 2% of campus power, but MSU
has been working on expanding renewable energy
resources. As space has been renovated or con-
structed at MSU, the university has taken advantage
of opportunities to incorporate renewable energy to
help reduce GHG emissions and energy demand on
the power plant.

The MSU Surplus Store and Recycling Center is
fitted with solar panels that generate up to 10% of the
building’s electrical energy. Further, MSU is construct-
ing its first geothermal system to heat and cool the
Bott Building for Nursing Education and Research.

F|4JRE How the T.B. Simon cogeneration power plant works
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POWERING MSU NOW

FIQRE North campus steam tunnel map

Campus Steam Distribution
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REDUCING ENERGY DEMAND

Energy conservation and efficiency tools incor-
porated at MSU in recent years have been plentiful
and have helped to reduce energy demand and
consumption on campus.

Retro-commissioning, or tuning-up, of mechani-
cal equipment, reducing run times for heating, ven-
tilation and air conditioning (HVAC), metering build-
ings, installation of sensor technologies, classroom
consolidation, energy educator programs, smart
meters, improved power management in computer
labs, and consolidating high-energy using computer
servers have all had an impact. BTUs/gross square
foot has steadily decreased since FY2006-07, indi-
cating that the campus has become more efficient
in using energy due to energy conservation pro-
grams.

Despite these efforts, campus growth threatens
to negate their impact. Historically, the MSU cam-
pus has added approximately 1 million square feet
per decade. However, in the most recent decade,
campus square footage grew by 2 million square
feet and much of the new construction was in high-
energy research buildings such as the Facility for
Rare Isotope Beams (FRIB) and the Plant and Soil Sci-

20 ences Building. These projects will contribute a 2%
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FI%RE Fuel compatibility for the power plant boilers increase in the average annual energy consumption.
Unless MSU actively chooses to prevent campus

These four boilers are now permitted to burn growth, the onIy way to reduce demand is to in-

biofuels. Boilers 1,2, and 3 can burn 5% biofuels,

boiler 4 can burn 30% biofuels. Biofuel suppliers crease energy conservation and efﬁdency mea-
still being determined. Each boiler can burn sures.
natural gas as well.
I | 1 GOVERNMENT REGULATIONS
= o Expected changes in federal and state regu-
‘ R ‘ Y lations likely will force MSU to transition to new

energy sources.

95% 95%
‘ ‘ Currently we have no national energy policy
Fuel Compatibility ‘ ‘ guiding organizations (such policies are under de-

of Boilers \G)/ \@)/ bate) making it a difficult planning environment for

an energy transition. The federal government does

‘ BIOMASS . . ’ e have energy requirements, but they are applicable

only to federal facilities. These requirements cover

95% 70% energy reduction, sustainability goals, renewable

COAL ‘ fuel production, and increasing energy security.
F ‘ ‘ Under the Clean Air Act, MSU is subject to the

\@)/ \@)/ Clean Air Interstate Rules (CAIR) for ozone season
NATURAL for nitrous oxides (NOx) and the National Ambient

GAS ‘ Air Quality Standards (NAAQS) for sulfur dioxides

(SOx). Power plant boilers are subject to New Source
Review (NSR) requirement which reviews any signifi-
cant modifications to boilers. The new Boiler MACT
rule, which would impose stricter air emissions
@ standards would also impact the campus.

' v ' Meanwhile, many states have moved forward

I with energy regulations, but they vary in terms of
The fifth boiler uses only natural gas. how they are defined and performance levels. In
Michigan, the Renewable Energy Standard requires
electric providers to achieve a retail supply portfo-
lio that includes at least 10% renewable energy by

Energy used per square foot for the campus. Since FY
Fl 435 2006, energy use per square foot has decreased by about

9.5% indicating an improvement in energy efficiency.

2015.
These regulations along with current debates in
BTU PER GROSS SQUARE FOOT the states and in Congress clearly indicate that more

energy and air emission regulation is forthcoming.
:::’ggg B A key part of this will be an.effort to reddcé man-
305:000 made contributions to«<limate change, specifically
300,000 global warming, through new regulations on GHG
295,000 emissions from man-made processes.
290,000 Fossil fuel electrical power generating stations
285,000 such as MSU'’s are prime targets for regulation, and
280,000 it is expected that rules for reducing GHGs will be in
275,000 place no later than 2015. Current legislation being
270,000 considered in Congress calls for overall reductions
265,000 of 17-20% by 2020 and over 80% by 2050, through a

& 0\0,\\ cap-and-trade program that would begin in 2012.
5 0
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CONSIDERATIONS

reating an Energy Transition Plan is complex, requiring the consideration

of several variables to craft a balanced and sustainable course of action.

The steering committee’s focus was to create a framework that moves MSU
into 100% renewable energy while optimizing the five key variables of reliability,
capacity, environment, health, and cost. Renewable energy includes generation
technology such as solar, wind, biomass, hydroelectric power, geothermal sys-
tems, anaerobic digestion, and others.

RELIABILITY

Reliability refers to the ability to have power when it’s needed. The level of reli-
able power can have significant impact on our teaching, research and outreach.
Many research programs would be highly compromised with power outages. For
example, the National Superconducting Cyclotron Laboratory, a world-leading
rare isotope research and nuclear science education center serving more than 700
researchers from 100 institutions in 35 countries, estimates that after a significant
power outage, it would need as much as one month to return to full operations. In
addition, there are approximately 17,000 on-campus residents that require reli-
able power for housing, dining, and life safety systems.
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Currently, MSU operates the power plant with
redundant systems to ensure reliability. In the
event of a complete plant outage, the university
has the capability to independently restart the
plant in a very short time period. The system’s reli-
ability and redundancy enabled the university to
maintain full operation during the 2003 blackout.
The power plant’s interconnection to the local util-
ity also provides reliability to the university in the
form of emergency electricity supply.

As MSU incorporates more renewable technol-
ogies, the university must decide how to “firm” the
renewable energy, or back up the power, so that
the current level of reliability is maintained. For
example, solar panels create energy only when the
sun is shining. Less power is generated on cloudy
days, presenting problems in a region that accord-
ing to the National Climate Data Center records at
least 80% cloud cover for an average of 190 days
each year.

Energy storage technology, although not cur-
rently viable for MSU now, could be a solution to
storing renewable energy to be available when it’s
needed. There are several Department of Energy
sponsored storage projects underway.

CAPACITY

Capacity refers to the amount of energy that
MSU can supply to the campus.

Firm capacity is the maximum amount of
energy available at the power plant. There are firm
capacity limits for steam and electricity. Assuming
a growth rate of 2 million square feet per decade,
it is expected that MSU will hit its firm capacity for
steam in 2018 and electricity in 2039. If the uni-
versity continues business as usual, MSU would
need to find means to provide additional power to
the campus. It is estimated that an addition to the
power plant similar to the Unit 4 capacity that was
added in 1993, could cost as much as $100 million.

Building energy use also is a large factor in
capacity. Lately, new buildings and renovations
have higher energy intensity due to the research
functions carried out in the space as well as the
fact that newer buildings in general have higher
cooling, ventilation, and air conditioning loads.
Additional construction of high-energy consum-
ing units could further stress capacity.
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Greenhouse gases in the Earth’s atmosphere as seen
from space

ENVIRONMENT

Several factors can be used to describe the environ-
mental impacts of the energy infrastructure at MSU. In
this case, the environmental impact is defined by green-
house gas emissions (GHGs). This includes six gasses:
carbon dioxide, methane, nitrous oxide, hydrofluorocar-
bons, perfluorocarbons, and sulfur hexafluoride. GHGs
are measured in terms of carbon dioxide equivalents
or (CO2e). Greenhouse gases from the burning of fossil
fuels are thought to be the largest contributor to climate
change. Reducing the use of fuels such as coal and natu-
ral gas and using renewable energy will drastically de-
crease GHGs.

MSU completed a GHG inventory as a part of its mem-
bership to the former Chicago Climate Exchange (CCX),
and continues to track its performance each year. This
inventory includes direct emissions from the power plant
and MSU-owned vehicle fleet. Since joining the CCX, MSU
reduced its GHG emissions by 6% below a 2000 baseline
and 9% below a 2009 baseline.

HEALTH

It is important to recognize that there are both ben-
efits and adverse effects of any energy system. Provid-
ing reliable power to the community is beneficial. The
adverse health effects considered in this plan were the
result of air pollution, specifically particulate matter, NOx
and SOx. Depending on the fuel burned, different levels
of these pollutants are emitted in the combustion pro-
cess.

Combusting fossil fuel produces air emissions that
have been linked to respiratory problems such as asthma,
lung cancer, heart disease and other health problems.
Additionally, coal ash - the waste left after coal is com-
busted — presents significant health and environmental
risks if toxins leach into the ground and water supply.

Emission control technology has been installed at the
power plant to reduce NOx, SOx, particulate matter and
coal ash. To reduce nitrous oxides, staged combustion
has been installed to avoid the higher flame tempera-
tures that produce NOx from the nitrogen in the air, and
urea is mixed to reduce NOx from fuel based nitrogen.
To mitigate sulfur oxide emissions, limestone is added in
a process called flue gas desulfurization to reduce sul-
fur oxide emissions by 95%. In addition, bag houses are
used to collect approximately 99% of particulate mat-
ter (much like a vacuum cleaner filter). MSU dry coal ash
management practices, with the local regulated public
solid waste landfill, exceed what are expected to be the
requirements for developing coal ash regulations.
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COST

To be certain, affordability is a key element of any
viable Energy Transition Plan. MSU has limited capacity
to increase tuition or borrow money to pay for improve-
ments recommended in this plan.

This plan considers the full cost of ownership, includ-
ing capital investments, operational costs, disposal costs,
end-of-life cost, manufacturing cost, transportation costs
and costs of financing investment (debt service). The
committee also considered how these costs affected
tuition and the university’s credit rating.

A financial model was created by external consultants
to help the committee determine the impact of various
scenarios on the costs identified above. Social and ex-
ternal costs were discussed, but the committee did not
quantify them in this plan.

When discussing costs, revenue also was considered.
The university’s main sources of revenue are tuition, state
appropriations, debt financing, development funding,
and grants. The financial model assumed that funding
for strategies came from tuition and debt financing, but
it is important to recognize that other revenue resources
should be incorporated as available.

Auxiliary units such as Residential and Hospitality Ser-
vices and Athletics do not receive general fund monies
and are billed directly for energy. As such, for these units,
a significant rise in energy costs impacts their operations.

PLANNING ASSUMPTIONS
The steering committee developed a set of planning
assumptions to guide its work:

e The MSU campus will consider both a central steam
source for heating and cooling and distributed power
generation. Future investment decisions (whether for
replacement of current centralized steam generation
capacity or installation of new distributed sources)
will be evaluated on a case-by-case basis.

e Demand for additional campus facilities and renova-
tions of existing facilities will continue.

e Policies, regulations and other constraints on energy
production will be more restrictive in the future; a
reduction of GHG emissions and other emissions will
be necessary to meet future regulations.

® Energy costs will continue to rise significantly faster
than the historic general rate of inflation.
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e Portions of campus require that power be
available 100% of the time for critical needs.
Today, reliability for the power plant is defined
as having a firm capacity of N-1, which is being
able to meet the campus peak energy demand
with the largest generating unit out of service.

e The Energy Transition Plan covers the contigu-
ous East Lansing campus, including properties
served by the T.B. Simon Power Plant and other
contiguous properties served by local utili-
ties. A separate plan may be required for other
properties outside of the contiguous campus.

® The planincludes the impacts of MSU’s mo-
tor pool fleet, but not the impact of private
vehicles on campus. A separate plan may be
required to address energy and emissions from
private vehicles.

e Building infrastructure will continue to be
managed with energy efficiency as a priority.

e Education of the campus community will con-
tinue regarding the need to conserve energy.

e Necessary incentives to encourage energy
conservation by individual campus custom-
ers (behavior modification), and connections
between actual energy use and cost will be
established.

e FRIB will not be powered by the T.B. Simon
Power Plant

INTEGRATED PLANNING MODEL

To best guide the plan, MSU contracted with
an independent and highly regarded energy
consulting firm to develop an integrated planning
model specific to the university that could reason-
ably show the impacts of energy decisions.

The relationships between variables in the
model are interrelated and complex. The model
takes what we know about MSU’s energy system
to forecast decision outcomes. The model allowed
the committee to set realistic targets and under-
stand the outcomes and trade-offs of particular
strategies. It also ensured that the plan would
be built on solid research rather than beliefs and
opinions of committee members.

The model compares different scenarios
against a business-as-usual (BAU) case. The busi-
ness-as-usual case assumes that the campus con-

tinues to grow at 2 million square feet per decade,
requiring a $24 million capital investment in 2015
to comply with the U.S. Environmental Protec-
tion Agency’s 2010 Boiler MACT rule expected to
impose stricter emissions limits and other require-
ments. It also assumes that as boilers in the power
plant reach the end of their useful life, they will be
replaced with natural gas turbines. The BAU case
also provides estimates for energy savings due to
energy conservation and efficiency programs.

The committee used the Integrated Energy
Planning Model to explore supply and demand
side strategies and develop an understanding of
the trade-offs to achieve the most optimal out-
comes. The goals above were chosen because
the combination of strategies optimized campus
renewable energy and minimized GHG emissions.
At the same time, these goals delayed the need
for additional plant capacity, maintained energy
reliability for the campus, stayed below a tuition
threshold, and minimized negative impacts on the
environment and public health.

Although the model goes through 2050, the
committee believed that trying to predict reason-
able energy options and performance beyond
2030 would be difficult due to campus growth,
rapidly emerging technologies and anticipated
regulatory changes. During each major five-year
review, there would be opportunities to review
performance and options beyond 2030 as in-
formation becomes available and the model is
revised based on changes in operations.
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Fi §RE Integrated Energy Planning Model
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he Michigan State University Energy Transition Steering Committee recom-
mends that MSU adopt a vision of moving toward 100% renewable energy.

To achieve this vision, energy supply and demand must be addressed, new
knowledge created, and partnerships strengthened. The following plan outlines
the steps needed to move toward the vision while balancing capacity, health, reli-
ability, environment, and cost. The key interrelated goals are to:

1 Improve the physical environment.
2Invest in sustainable energy research and development.
3 Become an educational leader in sustainable energy.

The committee was asked to develop a set of goals and recommend broad
strategies to move MSU toward a long term vision. Similar to the Campus Master
Plan, the Energy Transition plan does not recommend, specific operational deci-
sions, but provides a general framework for the university to make operational de-
cisions. This allows the campus to be flexible in its decisions while moving toward
the overall vision.

In developing this Energy Transition Plan, the steering committee considered
all strategies available and used the Energy Strategies Model to plug in strategies
for developing goals that are both achievable and aggressive, and will move MSU

toward its vision.
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The five-year review process for the Energy
Transition Plan will include a validation or revision
of the goals so that MSU makes continuous prog-
ress toward the long-term vision. If MSU can set
more aggressive goals, it should do so.

L1

IMPROVE THE PHYSICAL ENVIRONMENT

The committee recognizes that MSU cannot
move to 100% renewable energy overnight. At
this time, MSU cannot feasibly and reliably buy
and/or generate 100% renewable energy from
current sources. For example, solar energy tech-
nology has been used on campus, but according
to the Black and Veatch report on next generation
energy technologies, covering all of MSU’s roofs
with solar panels would only generate 11-13% of
the electricity needed. The anaerobic digester be-
ing proposed will account for 0.5 MW of the 61.4
MW of campus electrical demand.

FIQJRE MSU’s plan to transition to 100%
renewable energy

Invest in Sustainable
Energy Research
and Development

Improve the Transition
Physical MSU to 100%
Environment Renewable
Energy

Become an

Partnerships

Educational Leader in
Sustainable Energy

Leading by
Example
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EMISSIONS

Powering the future: Incorporating renew-
able energy while reducing emissions

POWERING THE FUTURE

TIME

Recommended campus renewable energy and
greenhouse gas emission targets through FY 2030

% Campus
Renewable Energy

% Greenhouse
Gas Emission
Reduction

30

FY 2015 15 30
FY 2020 20 45
FY 2025 25 55
FY 2030 40 65

Until MSU can build or purchase its steam and
electrical needs from renewable resources, certain
“bridge” technologies must be used.

When selecting both supply and demand side
technologies while moving toward clean energy,
MSU should select technologies that also decrease
campus emissions, thus reducing negative impacts
on to the environment and on human health.

The committee believes that the targets out-
lined in this goal can be achieved with the knowl-
edge available today. It is conceivable that as tech-
nology changes, the university could accelerate its
progress. What we know today and what we may
know in five years could be drastically different in
terms of available research and technology as well
as state and federal regulations.

The targets for renewable energy increases
and GHG reductions are set in five-year increments
beginning in fiscal year (FY) 2015. The goals reflect
progress compared to a FY 2010 baseline. The
target for renewable energy is larger in FY 2030
(15% versus 5% in previous years) because there
is potential opportunity at the end of power plant
equipment life to switch out to more renewable
energies.

These targets are set based on consideration of
projected campus growth and energy needs, and
a number of alternatives in terms of available and
emerging technologies, cost effectiveness, reliabil-
ity and implications for MSU’s cost structure. The
targets maintain a reliable energy system, meet
capacity and push out the need for additional
capacity beyond 2050, and reduce emissions that
negatively impact health and the environment.

The committee evaluated several scenarios to
develop the targets. Figure 4 shows three ex-
amples of different scenarios evaluated with the
Integrated Energy Planning Model. Key input areas
such as space management, energy conservation
& efficiency, fuel switching, and renewable energy
options are shown. Required capital, cost of util-
ity services (CUS), GHG reduction and capacity are
performance indicators.

The committee discovered that while differ-
ent strategy combinations can get the university
to its targets and move toward the vision of 100%
renewable energy, there is no perfect scenario -
each has a set of trade-offs. Thus, the committee
is recommending a combination of strategies that
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Energy Conservation & R ble E
Space Efficiency Fuel (benewa € Energy
) L L. iomass, green energy,
Mana ement (retro commissioning, SW|tch|n N
9 conservation measures) J renewable generation)
Base Case ? miIIiondsquz;re
(BAU) eet per decade
growth
1.5 million square $10 million invested 100% NG in boiler 3, 30% biomass in boiler 4,
A feet per decade in 2012, 2015, 2018 10% in boilers 1, 2 10MW off peak green
growth power purchased
1.5 million square $10 million invested Max NG switch, 100%
B feet per decade in 2012, 2015, 2018 in boilers 1,2, 3,
growth 46% in boiler 4
1.5 million square $10 million invested All new construction is
. million investe i
? powered with geothermal
C feetgrec: vjte;ade in 2012,2015,2018 energy building
integrated solar panels
Performance Indicators
Required Capital CUSin 2030 GHG Reduction Capacity Tipping
(In millions) (In millions) by 2030 Point
Base Case Steam 2018
(BAU) $108.1 $86 2% Electricity 2039
Beyond 2050 for
A $94'8 $65-7 53% steam and electricity
Beyond 2050 for
B $94-8 $72-9 36% steam and electricity
0 Beyond 2050 for steam,
C $1 77 $62'8 40% 2048 for electricity

balance the five key variables (reliability, capacity,

Examples of potential energy transition strategies and
scenarios. Multiple scenarios were run in the model to

determine the GHG and renewable energy targets that were

aggressive and achievable.

environment, health, and cost) while reaching the
goal of 100% renewable energy in the most pru-
dent and efficient way.

Additionally, the committee believed that con-
servation had to be prioritized. The most efficient
energy was the one that did not need to be pro-
duced. Beyond that, there were several supply side

strategies that could be explored.
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Required Capital
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The black line indicates the business as usual case. Scenarios A, B, and C are shown in comparison to
FI5QE Scenario A and B require the same capital and thus the base case to show the impacts and trade-offs
the lines are on top of each other. of key variables. The targets were set after examin-

ing these trade-offs and considering what the uni-
versity could reasonably achieve while balancing
cost, capacity, reliability, health and environment.

REQUIRED CAPITAL

The required capital becomes an important
consideration for the financial health of the univer-
sity. MSU’s long term Moody'’s credit rating is Aal.
If the university uses significant debt to finance
capital projects, it can lower its credit rating and
increase the cost of borrowing money. It can also
impact its ability to use debt to finance other, non-
energy related projects.

In this example, scenario C is the most aggres-
sive in incorporating renewable energy to MSU’s
energy infrastructure; however the required capital
is high and exceeds the debt capacity of MSU’s
Aa1 rating. Scenario A adds less renewable energy
to the campus, but stays under the debt capacity
limit.

COST OF UTILITY SERVICES (CUS)

Cost of Utility Services refers to the set of
expenses required to provide energy to the cam-
pus. They include operating costs and debt service

from capital investments. Because the committee
32
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Cost of Utility Services
(without GHG Financial Exposure)
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Cost of Utility services includes capital costs, opera- . ) . .
FI E tion and maintenance costs (which includes disposal Is not .re'commendlng precise, ever.yday operation-
costs), delivered fuel expenses, and avoided costs. al decisions, the cost of utility services can range.

From the examples in scenario A, Band Cit s
clear that conservation paired with supply side
strategies reduces the cost of utility services from
the business-as-usual scenario.

Based on the model, an investment of $30 mil-
lion to $40 million in energy conservation mea-
sures over the next 10 years as well as increased
investments per square foot of new construction
to meet more stringent energy related building
standards will be required in order to meet the
targets. By the time they are fully implemented,
these investments should yield approximately a
15% to 25% reduction in the average annual costs
of utilities relative to the business-as-usual case.
This funding then should be re-invested into other
energy-related activities such as implementing
additional conservation measures, funding the
increase in fuel costs from fuel switching, and add-
ing renewable energy to campus.

RELIABILITY

The power plant currently has a reliability stan-
dard such that it can continue to operate when the
largest unit is out of service. The scenarios outlined
above maintain the same level of reliability.

As more renewable energy is incorporated,
there must be solutions to maintaining an ad-
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GHG Emissions
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This graph shows GHG emissions in terms of metric tons of
carbon dioxide equivalents (MTC02e). The black line repre-
sents the BAU case. The sharp decline in the reference case
represents the assumption that when boilers reach the end of
their useful life, they are replaced with natural gas turbines.
Scenario C and the reference case reduce greenhouse gas
emissions over time, but scenarios A and B reduce emissions
sharply through 2015 and sustain lower greenhouse gas
emissions through the planning horizon. By 2030, scenario A
reduces greenhouse gas emissions by 53%, a greater reduc-
tion than the other scenarios.

2035 2040 20452 050

equate level of reliability for critical university
functions. Some renewable technologies, such

as wind energy and solar power, are dependent
on factors that are not completely predictable. As
such, development of energy storage technolo-
gies will be critical in incorporating these types of
renewables into the campus portfolio as primary
power sources. Otherwise renewable resources
need to be backed up by grid power purchases.
However, other options such as anaerobic diges-
tion, converting waste and food to biogas, could
be expanded to provide reliable, renewable en-

ergy.

GHG REDUCTION

The largest contributor to GHGs and other air
emissions is the combustion of fossil fuels. There-
fore, greenhouse gas emissions and other air emis-
sions that impact health (NOx, SOx, and particulate
matter) are closely correlated. GHG emissions data
was used as a measure of environmental impact
and public health impact.

These scenarios show that it is possible to
achieve significant GHG reductions as early as
2015. The most significant reduction occurs when
a combination of supply side strategies is com-
bined with conservation strategies. Reducing
GHGs reduce the negative environmental and
health impacts of the energy system.
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The potential impact on proposed requlatory and legislative
scenarios on GHG emissions. Bills in Congress have been proposed
to limit the amount of allowable GHGs. Emissions beyond the

cap could be subject a tax or fine. The dark blue line shows the
amount of GHGs emitted in MSU’s business-as-usual case. The
other lines show the amount of GHGs allowed under proposed
legislation.

ENERGY TRANSITION PLAN

In addition, action now positions MSU to avoid
significant costs and risks expected under possible
future regulatory and legislative scenarios de-
signed to place a price on greenhouse gas emis-
sions or the use of fossil fuels for the production
of energy. Projecting out through 2050, the Inte-
grated Energy Planning Model shows MSU could
potentially save an estimated $200 million to $250
million in potential costs levied on greenhouse gas
emissions due to reduced financial exposure.
Inaction now, could lead to a high financial risk
to the institution later. Proactively developing an
Energy Transition Plan that moves to renewable
energy and significantly reduces GHG emissions
will mitigate financial risk for the university.

CAPACITY

Assuming a growth rate of 2 million square feet
per decade, it is expected that MSU will hit its firm
capacity for steam in 2018 and electricity in 2039.
If the university continues business as usual, MSU
would need to find means to provide additional
power to the campus. This type of expansion could
be $100 million or more based on figures from the
last power plant expansion.

Representative Legislative Scenarios

Cap Levels of Various Legislative Scenarios
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Operational Excellence: Capacity Tipping Points
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In the steam and electrical capacity graphs, the dot-
Fi E ted line represents the firm capacity, or the point in

which additional steam or electricity will be needed.

Scenario A (red) and B (blue) perform similarly, thus
the lines overlap in the graphs

36

The strategies in scenarios A, B, and C would
push the firm capacity tipping points for steam
beyond 2050, thus delaying the need for an expen-
sive plant expansion using current technologies.
This does not necessarily mean that the university
should wait until 2050 to invest in power genera-
tion technologies, but it does allow the university
the opportunity to invest in energy conservation
and allow more time to consider emerging power
generation technologies.

After analyzing several scenarios, it was clear
that there is no magic bullet. Each decision had a
set of trade offs. However the optimal scenarios
used combinations of strategies to reduce green-
house gas emissions, add renewable energy infra-
structure in a cost effective manner. As a result, the
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committee recommends that the university pursue
a combination of strategies prioritized by the hier-
archy below.

Prioritizing strategies this way maximizes GHG
emissions reductions and costs savings while al-
lowing the university to add renewable energy
infrastructure.

Recommended Strategies:

e Pursue aggressive, sustainable energy con-
servation and re-invest energy savings for
future energy needs

¢ |mplement a smart growth strategy to
minimize the amount of new square footage
added to the campus

e Create a system that connects energy and
space costs and incentives to end users

¢ Implement more aggressive building en-
ergy standards

¢ Continue to review and improve energy ef-
ficiency

® Maximize switching to alternative, cleaner
fuels (subject to availability, technical, and
regulatory constraints)

¢ Implement smart-grid technology
e Purchase green power
e Create large-scale renewable projects

e Utilize carbon offsets

¢ Educate the community on MSU’s energy
;Ic@ Strategic prioritization of energy transition strategies system and continue behavior change for

energy conservation

Avoid wasteful
energy- and carbon-
intensive practices

Reduce Improve efficiency

Replace high carbon
energy sources with low
carbon energy sources

Replace

Offset emissions that
cannot be avoided,
reduced, or replaced
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VISION & GOALS
AVOID WASTEFUL ENERGY- AND CARBON- INTENSIVE PRACTICES

Pursue aggressive, sustainable energy con-
servation and re-invest energy savings for

future energy needs

The most efficient unit of energy is the one the
campus does not have to produce. Conservation
projects such as commissioning/retro-commis-
sioning of buildings, changing laboratory controls
to reduce HVAC consumption, and improving
classroom and event scheduling should result in
reduced energy consumption. Although these
efforts are currently happening on campus, they
should be accelerated in order to meet the tar-
gets recommended by the committee. As energy
savings are realized, the funds saved from the fuel
budget should be reinvested for future energy
needs such as fuel switching and renewable en-
ergy infrastructure.

Conservation also will give the university more
time to think about the right technology for ad-
dressing future capacity needs. If the university
continues to grow at 2 million square feet per de-
cade, it is predicted that the T.B. Simon Power Plant
will reach its firm capacity for steam in 2018 and
for electricity in 2039 requiring an investment of
$100 million or more for power plant expansion. It
would be prudent to delay a decision on expand-
ing the power plant until generation technologies
are more mature.

The Integrated Energy Planning model shows
that implementing the strategies in the plan will
push the firm capacity dates for steam and elec-
tricity out, thus allowing more time for MSU to
review and implement renewable energy sources
and delay costly investment into old technologies.

Implement a smart growth strategy to
minimize the amount of new square foot-

age added to the campus

Historically, the MSU campus has grown by ap-
proximately 1 million square feet per decade. How-
ever, in the most recent decade, campus square
footage has grown by 2 million square feet and
much of the new construction has been of high-
energy research buildings such as the FRIB, and
additions to Plant and Soil Sciences Building, Life
Sciences, and Wells Hall. Although much has been
done to conserve energy and improve energy ef-
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FIQJIQE East Lansing campus growth from 1970 to present.
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ficiency, these gains are compromised by the new
space added to campus.

The committee believes the university should
continue to pursue opportunities to address space
needs by considering mixed-use spaces, flexible
spaces, and strategic renovations and demoli-
tions to slow the growth of new square footage
on campus. For example, the recent Morrill Hall
replacement project combined new construction,
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reuse, renovation and demolition to meet program
needs, thereby minimizing the environmental
footprint.

Slowing campus growth from 2 million square
feet per decade to 1.5 million square feet per de-
cade pushes out the firm capacity date, saves en-
ergy costs, and when in concert with conservation
activities, further reduces GHG emissions. More
dramatic savings and reductions can be achieved
if growth slows to 1 million square feet per decade,
the university’s growth average prior to the most
recent decade.

Create a system for distributing utility
and space costs and incentives to the

end user

With the exception of some auxiliary units such
as Residential & Hospitality Services and Athletics,
end users are not directly responsible for energy
and space costs. Consequently, there is little
incentive to conserve energy and/or space. Previ-
ous studies from the Environmental Stewardship
Behavior Team confirm that many users do not di-
rectly associate their use to costs and are not moti-
vated to practice conservation (switching to lower
energy consuming equipment, setting up energy
controls, etc.) because there was no incentive or
reason to do so. Therefore, the committee recom-
mends putting in place a system that connects the
end user directly to energy and space costs. This
can be accomplished multiple ways - direct billing,
an incentive program, or other means. The system
should account for the diversity among depart-
ments and units taking into account a program’s
size, ability to generate funds, etc.

REDUCE: IMPROVE EFFICIENCY

- Implement more aggressive building
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energy standards

The Physical Plant has revised the MSU stan-
dards of construction to ensure that at a minimum,
all new campus buildings would be Leadership in
Energy and Environmental Design (LEED) certified
if one pursued certification on the project. Some
projects have gone through the complete LEED
process — the Chemistry Building addition earned
LEED Silver, while both the MSU Surplus Store and
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Recycling Center and the Secchia Center achieved

LEED Gold.
F‘Ilng Solar panels on top of the MSU Surplus Store The committee recommends that the univer-

sity go beyond LEED certified levels and pursue
more aggressive energy standards for buildings.
Requiring buildings to pursue LEED Silver or high-
er certifications and prioritizing the energy points
is one opt