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Objectives

1.) the preparation of the university’s Verified Carbon
Standard (VCS) project application, including the
estimated short and long term emissions reductions;

2) the use of the Sustainability Indicator Management
and Analysis Platform (SIMAP) to determine the
campus-wide greenhouse gas reductions as reported to
Second Nature (SN) — the secretariat for the nationwide
Climate Leadership Commitment (CLC);

3.) the annual verification process including internal
tracking and quality assurance of the reported metrics;

4.) the third-party sign-off on VCS project verification
reports; and

5.) the SN management of this work under the rubric of the
Carbon Credit Purchasing Program (C2P2) by which it
brokers credit registrations and transaction procedures in
the VCM..

6) The presentation concludes with a review of the
emerging social cost of carbon, a metric now
used by institutions to shape their emission
reduction strategies.
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AMERICAN COLLEGE & UNIVERSITY
l PRESIDENTS CLIMATE COMMITMENT

December 10, 2006

Dear Colleague,

We invite you to join us in becoming a charter signatory to the Amernican College &
Umniversity Presidents Climate Comnutment, a pledge to take a leadership role in
addressing one of the defining challenges of the 21st century —global warming_ This
letter 15 being sent to you because of your campus’s leadership in many of the areas
related to creating a healthy, thriving, just and sustainable world.

Like you, we are deeply concerned about the unprecedented scale and speed of global
warming and its potential for large-scale, adverse health, social, economic and
ecological effects. By signing the Presidents Climate Commitment we are agreeing to
develop a long-range plan for our institutions that will reduce and vltimately neutralize
ereenhouse gas emissions on our campuses. In the process, we will educate the next
generation of leaders and professionals and show our communities and other

soctetal institutions that there are large competitive benefits to proactively engaging in
this effort.

Modeled after the U.S. Mayors Climate Protection Agreement, the initiative seeks to
identify at least 200 college and university presidents who will become charter
signatories to the commutment at a major public summit in June 2007. We hope to get

over 1,000 signatories by the end of 2009.

Enclosed 1s information about the program and how you can sign on to the
commitment. A key document is a Letter of Intent that we hope yvou will sign in

order to express your interest 1n joining us m this commitment. We also need to know,
no later than Januvary 19, 2007, if you would like to join the Leadership Circle

and help shape the initiative and lead the effort to engage our peers 1n becoming
charter signatories.
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Climate Action Plan

.In nine steps

1.Transparent Monitoring and Reporting

2.Energy Conservation: Geothermal District H&C
3.Energy Conservation: Information Technology
4.Energy Conservation: Transportation

5.Energy Conservation: Buildings

6.Energy Conservation: Policies

7 .Electrical: On-Site Solar-Photovoltaic (PV) Production
8.Electrical: Off-Site Wind-Energy Production
9.Electrical: Off-Site PV Production
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May 2013

The Structure, Content and Impl tation of the Ball State University

Climate Action Plan: 2010-2050

An Executive Summary

NOTE:
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boundary, the structure and content of o
Climate Action Plan remain unchanged.
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Carbon Accounting Methodology
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Campus Clean Energy and Energy Efficiency: Campus Wide Module
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_JCS s PROJECT DESCRIPTION: vcs version 3 'Jc Seh PROJECT DESCRIPTION: vcs Version 3

CAM P U S-W | D E For this campus praject:

. Verified reductions are sought in: [dstationary-1 combustion [ Scope 2 Electricity-based
- (check which one applies; lete a second pdd late if both sources are project eligible)
i PROJ ECT DESCRIPT'ON DOCUM ENTI The campus Camegie class is: = Doctoral 0 Masters
O  Baccalaureate O  Associates

[m] Specials

The required PBSc/PEE: is therefore:  [PBS. [ PEE.
Campus' average percent reduction/yr campus achieved: 18.75%

Based upon the following Project 1 testing year. 2012 FY

First year Additionality Eligibilty Period Selected 2010 FY

Applying weather adjusted testing O Yes B Mo
Applicability conditions (2.2) are met [ Yes O Me
Square foot variances apply O Yes Bde

during baseline period (i.e. Test 2 falled)

Document Prepared By
Center for Energy Research/Education/Service

No single technology installation is typically relied upon when meeting the perfc il for
hit hod b h if il 1 ~wide. Si
Robert J. Koegler AIALEED AP :h: m::m:m; ri;ﬁ:;:hif:m:t ;vn:E:ds of EE measur::?egs;doptsd to maaa‘:‘:hl.f;;r:zrﬁrm::ce II:I:
Director (per module section 4), this campus’ activities include:
Ball State University Campus-Wide Clean Ene ﬁdsﬂc ect: B Change C i B Yes O No
AL Dlslllct::cala Geo.:armaliclmd-mop, Grm;g:Soura] :;-lq P.:-.p Chiller Heating C"?_?;‘ﬁﬂ;“;':;ﬂ'rf; % ¥£ % :2
Bt ookl On-Site Renewables [J Yes [ No
Version [ Boiler Retrofits/Central Heating/Cooling Upgrades [ Yes O Me
Building System Retro-C L Including A { B ves [ Mo
DEICE RSITEN 14-October-2014 Weatherization Improvements [ Yes [] Mo
LEED Certification/Green Buildings [J Yes [] Mo
S ETCL R Center for Energy Research/Education/Service (CERES) Innovative Strategies [ Yes O Me
BESCRIRE caciice o ot et buc it "
Behavior Change Campaign/Communications [ Yes [] No Lcmuer Heaing and
CoGen & Fuelswitch [ ] Yes [ No
Ll_ghtlng Retrofits  [X] Yes [ Ne | I
On-Site Renewables [ Yes [ No et s replaces
ol Boller Retrofits/Central Heating/Cooling Upgrades [X] Yes [ Mo g has been adopled
Nk Building Systemn Retro-Commissioning & Upgrades Including Automation  [X] Yes ] Mo
the sucd Weatherization Improvements [ Yes ] Mo o eneray
o | LEED Certification/Green Buildings [ Yes ] Ne |
Innovative Strategies [K] Yes [] Mo e 4
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MONITORING REPORT: vcs version 3

CAMPUS-WIDE

Document Prepared By:
Center for Energy research/Education/Service
(CERES)

Project Title Ball State University Campus-Wide Clean Energy Efficiency Project:

District-Scale Geothermal (Closed-Loop, Ground-Source) Heat Pump Chiller
Heating and Cooling System

Version 8

Report ID BSU Monitoring Report

Date of lssue 23 April-2015

Project ID 1354

UBLHLL LT L 07-01-2011 to 12-31-2014

Prepared By Robert J. Koester AlA LEED AP
Contact 2000 University Avenue
AB 018
Muncie Indiana 47306-0170
765.285.1135

rkoesteri@bsu edu
www bsu.edu'sustainability

The following resources and tools are provided for campuses to use to help them to assess
whether they want to pursue certification by VCS. The resources and tools are offered for
assistance only and campus’ use of the resources and tools is at its sole expense and
discretion. Alternatively, campuses are free to develop their own tools to generate the
necessary information fo give to VCS for possible certification if they wish to do so. Use of these
resources and tools does not guarantee cerification by VCS. In addition, neither the use of
these tools nor the successful certification by VCS will necessarily result in the purchase of
credits by BEF or Chevrolet.

4.4

Net GHG Emission Reductions and Removals

For FY 2012, 2013, 2014, 2015 ias applicable) using the relevant CAPC generated resulls as
described above:

For stationary 1 reductions:

Years Baseline Project emissions | PE Adjustment | Sq ft Actual net
ission: or ission j GHG
orremovals | ({CO.e) (tCO.&) factor emission
(tCO.e) PE, PEA, SFA, reductions or
BE, remaovals
(tCO4e)
ERy

Project 65,781 45914 5792 1 14,075

Year 1

Project 64 926 30,503 11,345 1 23.078

Year2

Project 64,530 26,516 11,120 1 26,894

Year3

Project 31845 10,655 4,751 1 16,43% and

Year 4 use aclual #s

[HALF from this table

YEAR] Dec 2014

Project

Year5

Project

Year 6

Project

Year7

Project

Year 8

Project

Year9

Project

Year 10

Total for 227,082 113,588 33,008 MNiA 80,486

this

Monitoring

Pariod

(only)
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ABOUT ENGAGE PROGRAMS LEARN

ABOUT

Mission, Vision & History

Our History

What Defines Us

What We Do

Employment

15 Year Celebration

Strategy

Leadership

Second Nature Team

Contact Us

Our Mission

Second Nature is committed to accelerating climate action in, and through, higher
education.

We do this by mobilizing a diverse array of higher education institutions to act on bold
climate commitments, to scale campus climate initiatives, and to create innovative
climate solutions. We align, amplify, and bridge the sector’s efforts with other global

leaders to advance urgent climate priorities

Our Vision

We envision all of humanity thriving through a healthy relationship with the planet. We
see the higher education sector nurturing this future by applying its distinct strengths in
teaching, research, and service towards society’s greater good. We see Second Nature
serving as a critical driver for leaders in higher education that commit to this

responsibility.
Our History

Since 1993, Second Nature has worked with over 4,000 faculty and administrators at

hundreds of colleges and universities to help make the principles of sustainability

ead More About Qur History
2ad viore Abourt Ll Story =

fundamental to every aspect of higher education.
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Climate Leadership Commitment

Challenge:
Contiguous to the founding of AASHE and the

implementation of STARS, there was national
interest in institutionalizing commitments by
colleges and universities to become climate
neutral.

Role:

We participated in origination of the American
Colleges and Universities Presidents’ Climate
Commitment (ACUPCC) in 2006; convincing Ball
State University President Jo Ann Gora to
become one of the first 12 signatories committed
to becoming a climate neutral campus.

A cosigned letter from the 12 inaugural
presidents and chancellors then was distributed
nationally to 4076 colleges and universities;
resulting in more than 800 institutional
commitments, to date.

Impact:

Each has now inventoried greenhouse gas
emissions and developed a climate action plan;
setting a date for becoming climate neutral.

We prepared the greenhouse gas inventory and
current 9-step climate action plan for Ball State
University.

In 2016 on the 10th year anniversary of its
creation, the ACUPCC was re-branded as the
Climate Leadership Commitment (CLC)
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;I Climate Leadership
« _#*NETWORK

at which time Ball State University embraced a
commitment to work with the nearby Muncie
community to conduct its greenhouse gas
inventory, create a climate action plan and
address climate resilience strategies for our
Midwestern climate zone.

ABOUT TAKE ACTION REPORTING: COMMITMENTS HANDBOOK - ARCHIVE

jg/Resources, Networkings "
AN .
l‘gto ta&)

g
tses.

As of today, Ball state university has reduced
its gross emissions by some 47% and has
moved its target date for becoming climate
neutral to align with Architecture 2030.
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APPLY REQUEST INFORMATION GIVE

University of New Hampshire

Sustainability Sustainability Institute ~ Student Education & Engagement  Campus Initiatives ~ Research =~ Community Engagement
() | UNH Sustainability Institute UNH Sustainability Institute

@C-H-EF-S

SIMAP

2017

Carbon MAP
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I M P My account  Log out
‘ \ SUSTAINABILITY INDICATOR MANAGEMENT & ANALYSIS PLATFORM

HOME 1. ACCOUNT 2. DATA ENTRY 3. RESULTS REPORTS DATA MGMT ABOUT RESOURCES PUBLIC REFPORTING

- About SIMAP

About SIMAP

Our Team SIMAP® (Sustainability Indicator Management & Analysis Platform) is a carbon and nitrogen-accounting platform that
I offers campuses a simple, comprehensive, and affordable online tool to track, analyze, and improve campus-wide
SIMAP Programs sustainability. The mission of SIMAP® is to help institutions, colleges and universities track their footprints so they can
UNH Sustainability meet their sustainability goals as effectively and efficiently as possible.

Institute

Our proven algorithms are based on the standards in
the Greenhouse Gas Protocal and nearly two

decades of work supporting campus inventories with
the Campus Carbon Calculator, CarbonMAP and ‘.
Nitrogen Footprint Tool. SIMAP® helps users:

+ Create a baseling

+ Benchmark performance

s+ Create reports

+ Setgoals

s Analyze progress year over year

+ Choose from two subscription tier options
+ Access [esources
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I M P My account  Log out
‘ \ SUSTAINABILITY INDICATOR MANAGEMENT & ANALYSIS PLATFORM

HOME 1. ACCOUNT 2. DATA ENTRY 3. RESULTS REPORTS DATA MGMT ABOUT RESOURCES PUBLIC REPORTING

Fiscal Year | Scope Source CO2 (kg) CO2 (MTCDE) | CH4(kg) | CH4(MTCDE) | N20O (kg) | N20(MTCDE) | GHG MTCDE
201 1 | Mobile Combustion 1,728,660 1,728.66 83 233 &0 21.32 1,752.31
2011 1 | Stationary Combustion 66,580,124 66,580.12 7,341 205.55 1,014 268.79 67,054.46
2011 2 | Purchased Electricity 71,861,452 71,861.45 870 2436 1,183 313.49 72,199.30
201 3 | Air Travel 4,542,921 454292 0 0.00 52 13.72 4 556.64
2011 3 | Purchased Goods and Services 399,567 399.57 0 0.00 0 0.00 399.57
2011 3 | Waste Generated in Operations 0 0.00 310,496 8,693.89 0 0.00 8,693.89

Fiscal Year CO2 (kg) CO2 (MTCDE) | CH4 (kg) N20 (MTCDE) | GHG MTCDE
2022 1 | Mobile Combustion 1,184,020 1.184.02 63 177 52 13.78 1,199.58
2022 1 | Stationary Combustion 14,639,245 14,639.24 1,460 40.87 29 a7 14,687.88
2022 2 | Purchased Electricity 55,153,741 55,153.74 4806 134.58 671 177.72 55,466.04
2022 3 | Air Travel 3,895,485 3,895.49 0 0.00 45 11.95 3,807.43
2022 3 | Purchased Goods and Services 92,368 92.37 0 0.00 0 0.00 9237
2022 3 | Waste Generatad in Operations 0 0.00 33,622 941.43 0 0.00 941.43
2022 3 | Food 1,317,150 1,317.15 0 0.00 0 0.00 1,317.15
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My account  Log out
SUSTAINABILITY INDICATOR MANAGEMENT & ANALYSIS PLATFORM

HOME 1. ACCOUNT 2. DATA ENTRY 3. RESULTS REPORTS DATA MGMT ABOUT RESOURCES PUBLIC REFORTING

Food

T&D Losses

FERA

Paper Purchasing

Solid Waste

Directly Financed &ir Travel
Purchased Electricity

Direct Transportation

Other On-Campus Stationary
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TOTAL TOTAL TOTAL TOTAL TOTAL SCOPE TOTAL
SCOFPE 1 SCOFE2? SCOPE3 SCOPE1 &2 1,2, &3 NET
CHANGE IN EMISSIONS ¥ 67.44% & 3.95% $2251% ¥ 33.15% + 32.09% + 10.05%
PER 1,000 5Q. FT. + 6B.65% 4 7.52% 25.40% ¥ 35.64% + 34.62% + 13.40%
PER FULLTIME ENROLLMENT W 67.65% N 4.58% W 23.02%  33.59% + 32.54% + 10.64%
EMIS5ION REDUCTION TARGETS 40% by 2020
50% by 2025

100% by 2030

Summary
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Gold Yes
- INSTITUTIONAL PROFILE CAMPUS /COMMUNTY STRUCTURE ANNUAL PROGRESS EVALUATION RESILIENCE ASSESSMENT CLIMATE ACTION PLAN GHG REPORTS
View View 20162017 2010 2015, 2014, 2013, 2012, 2011, 2008
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Challenge:
Modifying operational practices to achieve a

higher level of performance for most colleges
and universities is hamstrung by limited funding.

Role:

Working in collaboration with Second nature in
Boston, Bonneville Environmental Foundation
(BEF) in Portland Oregon, Det Norske Veritas in
Norway and the climate Neutral Business
Network (CNBN) in Lake Oswego Oregon, we
secured funding from the Chevrolet Climate
Reduction Initiative created the protocol by which
colleges and universities could monetize their
carbon emissions reductions for transaction in
the Voluntary Carbon Market with the goal of
aggregating Carbon Capital for accelerating and
deepening carbon reductions.

Impact:
Over the last 10 years, Ball State University has

monetized its carbon reductions to generate
some $1.7 million for a Green Revolving Fund,
which is being used to support seven categories
of additional intervention to enable Ball State to
meet its Architecture 2030 target date for climate
neutrality and demonstrate how best to use this
carbon capital creation.

iV tO'suppor
1!'rf<etlng carbor

iogram (C2P2)
' Jéirsmes in -
C! L

iffs ts as a way to accelerate

ﬁ,w

"i’.il:es o

Working in collaboration with the Climate Neutral
Business Network (CNBN) we prepared the
methodology for the Campus Clean Energy and
Efficiency (CCEE) protocol and worked with 11
other campuses as pilot participants in the use of
this new methodology for monetizing carbon
reductions.

This methodology was just recently revalidated
for use for another 10 years by colleges and
universities nationwide.

In addition, numerous webinars and conference
presentation have been used to share the
methodology and educate academic colleagues.

T pu/ carbon neutrality.

Footnote:

Remarkably, the funding from Chevrolet was
used to purchase credits from participating
universities which then were retired against the
climate; i.e., Chevrolet did not use the value of
the reduced emissions as credits against their
corporate operations but made the investment to
champion leadership in the auto industry with the
introduction of the Chevy Volt as “the future” of
transportation
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» Chevrolet Motor Division of General Motors with BEF and CNBN
-Facilitated development of a “qualifying” performance methodology for

colleges and universities to enter the carbon market

« 2013 Chevrolet Carbon Reduction Initiative funding
- Pilot Voluntary Carbon Market (VCM) transactions for 3 years
- C2P2 Program created to extend participation in VCM
- Carbon reductions will remand to BSU at close of all programs
- Thereupon available to meet BSU obligations to ACUPCC (now CLC)

* No government agencies involved
* Not subject to regulatory body approvals and fees
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Ten-year Window of Validation with Annual Verification of Credits

These transactions are processed on an annual cycle and at the close of
project participation in the voluntary carbon market, the greenhouse gas
reductions for future years, which now include those delivered as a result of
the carbon capital, all remand to the university to qualify against the target
setting of the Climate Leadership Commitment (CLC)".

"Formerly the American College and University Presidents’ Climate Commitment (ACUPCC)
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Campus-Wide Clean Energy And Efficiency (CCEE) Methodology

* “Qualifies” greenhouse gas reductions for Carbon Credit Market
» Uses VCS-certified reporting protocols

* Provides six layers of documentation/reporting

« Establishes baseline scenario

» Clarifies the certifiable ‘additionality’ of a GHG reduction effort

* Annotates any methodological deviations

» Quantifies actual performance of GHG emissions reductions
 Describes potential vectors of leakage

» Makes data and parameters available to validatation

» Reviews environmental impact
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VCS 588
shanoary  VCS PROJECT DATABASE

A Global Benchmark far Carbon

Search For Projects Ball State University Campus Clean Energy and Efficiency

"""""""""""" Project, unitep states

Keyword Name, ID or Proponent

= i uenp

Country ﬁ} ' MICHIGAN Toronto | Map | Satellite
i Milwaukee &
Argentina A ~— L 4 1 “NEW YORK
Australia 53 . Detroit MAS
Belize W = 10WA o)
Bolivia KA i il
Soctinal Scope , ? | PENNSYLVANIA Newyork
ILLINDIS INDIANA OHIO Phila%&lpﬁia

1. Energy (renewable/non-renewa A MARYLAND AL
2. Energy disfribution | ‘ s I DE
3. Energy demand NSAS WEST Washington
4. Manufacturing industries v MISSOURI- | : VIRGINIA 9
2' EEEETEL,TE S GO 9"3 Map data/®2015 Google, INEGI 'Terma of Use  Report & map arror

Ball State University Campus Clean Energy and Efficiency Project - Disirict-Scale Geothermal (Closed-Loop,

m Ground-Source) Heat Pump Chiller Heating and Cooling System. This project follows the campus-wide module
WYMD0032 from VCS methodology framework VIA0025 | which lays out performance reguirements for
campuses to achieve scope 1 stationary combustion (stationary 1 combustion) andfor scope 2 electricity
reductions, by Camegies class, which, averaged over a selected Additionality Eligibility Period, exceed the
specified PB performance standards. See: hitp:/fwww.v-c-5.org/methodologies/campus-clean-energy-and-
energy-efficiency-methodology
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Initial creation, in 2011, of the Follow-up creation, in 2014, of the
Clean Campus Energy Efficiency Carbon Credit Purchasing
(CCEE) program funded by Program (C2P2) managed by

Chevrolet in which BSU served as Second Nature in Boston.

the pilot development institution
(with 10 other universities from Since 2011 some $1.7 mil. in total

across the nation joining later).
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Opportunities at Hand
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$2 mil Savings per Year
. ~8% ROI

- [On Incremental $25 mil Cost]
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As 01 earty 2012, the
| geothermal system
cools 47 buildings and
heats 20 Dulldmgs

Since 2014, $14 mil in savings
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Opportunities at Hand

Carbon Capital
C2P2 Transactions on the VCM $ 1.7 mil
Operational Savings from Geothermal $ 14.0 mil

Establish a Green Revolving Fund (GRF)
Accelerate Achievement of Carbon Neutrality
Avoid Costs of Delayed Decision Making
Avoid Risk of Future Carbon Taxation/Fees

Use Green Investment Tracking System (GRITS)
Inform (Shared) Decisions
Publish Experiences
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Where does BSU from here?
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Save Energy
Lower GHG
Improve Reliability
Reduce Risk

Save Capital

Lower Operating Costs

GOAL & GAP

DEFINITION

PLAN CREATION
& REFINEMENT
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EXECUTE?
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SHARED INSIGHTS.

® Most Important Goals

fove®

* Campus leadership support, funding sources identified, community education
* Carbon Offsets

* How to leverage funding to maximize benefits at mitigating impact of GHG

* Convincing plan for BSU carbon neutrality by 2030

* Providing guidance to help make recommendations to the President regarding
possible energy savings.

* Re-think travel
* Creating a feasible carbon neutral plan
* Creating paths that save the university money BY reducing CO2 emissions

* Commitment to net positive design of new facilities and use of a green
revolving fund to broaden involvement of the full academic community

* Time frame ...We have a strong team need support to get us moving
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Portfolio Development

Qﬂ‘,‘!_‘.
CAP (Iteration 2) fove®
Case

+++ Portfolio
== GHG Reduction Target
M SEM/Energy Conservation Portfolio

UUUUUUU

M Update s
M Education and Behavior Changs
W Onsite PV (Owned)

M Fleet Efficiency

Wl Air Travel Carben Offests

B Ofsite Solar (PPA) - OK Wind
M Oftsets (Port 1)

160,000

125,000

100,000

MTCO2e

75,000

50,000

25,000

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

On-going investigation confirms a robust portfolio that can help Ball State get
close to reaching the stated 2030 objective. The anchor elements are (1)
conservation and efficiency (SEM) and (2) large scale renewable energy (LSRE)
and (3) offsets after 2030.
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) TOp Choices -tteration 1 June 2017
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Demand

Supply

Other

People, Practices &
Policies

Physical Systems &
Technologies

Supply Efficiency

Substitute Fuel
Sources

Campus/Building Level
Renewables

Market / 3rd Party
Purchases

Transportation

Waste Management

Offsets / Other

Green Building
Standards

Campus-wide ECMs

Building Level CHP

Pipeline Quality
Biogas

Onsite Solar: Rooftop
PV

Green Power
Purchases (RECs)

Avoided Travel

Waste Reduction

Land Management

Education & Behavior
Change

Retro-commissioning

Central CHP

Biomass

Onsite Solar: Solar
DHW

Landfill Gas

Student Engagement

Metering and
Monitoring

Building Chilled Water
Upgrades

Municipal Solid Waste

Onsite Solar: Parking
Canopy

Space Planning &

Campus Vehicle Fleet

Central Chilled Water

Animal Waste to

Building Integrated

(NGV/EV/PHEV)

Modular Nuclear

Management Energy Wind
Grounds Management Zero-net Energy . .
. | o Hot Water Heating Used Oil Ground Mount PV
Policies / Practices Buildings
Procurement Poli
o Steam Line Upgrades Wind
(e.g. Energy Star)
Strategic E Ground Source
rategic Ener|
g gy Heating/Cooling Hydro
Management
(Geoexchange)
. Fleet Fuel Switch
Revolving Loan Fund Energy Storage

Business Travel

Waste Diversion

Air Travel Carbon
Offsets

Improved Commuting

Compaosting

Other Mission Linked
Offsets

Intra-campus
Connectivity

Market / 3rd Party
Purchases
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g Preliminary List of Solutions Considered

fove

Solutions Name Description
Remote renewable energy project sized to produce 75% of projected 2020 purchased electricity

at 6.5 cents/kWh with a 1% annual escalation.

2MW onsite solar PV installation with a mix of ground mount and roof mount. Economics

based on proposal received in 2016 by a higher education institution in lowa.

SEM/Energy Conservation [Energy conservation is implemented to save 25% of existing campus energy targeting average
Portfolio portfolio simple payback of 7 years or better.

Program to offset 100% of air travel emissions. Assumed purchase price is $2 per MTCO2e with

an escalation of 0.5% per year.

Updated Building Standards [Target a 50% improvemnet over the ASHRAE 90.1 2013 for new construction.

Assumes that a program is implemented to reduce energy consumption on campus by 1.5%

through behavior modification. Assumes a cost of $150K per year to run the program with a

cost escalation of 2% per year.

Convert on-campus fleet to more fuel efficienct vehicles. Assumes the program is implemented

over 10 years and has an average simple payback of 15 years.

Assumes 75% of all projected natural gas is purchased as biogas (biomethane purchased

Pipeline Quality Biogas (75%) through the interstate pipeline) at a price of $13 in 2025 per MMBTU and escalating at 1% per

year thereafter. Biogas price based a 2013 study from the Gas Foundation.

Indirect Long-term PPA (75%)

Onsite Solar (2MW)

Air Travel Carbon Offsets

Education and Behavior

Change

Fleet Efficiency
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Preliminary List of Solutions Considered

Savings
per metric ton of Average annual
carbon emissions reduction potential in metric
avolded tons of carbon emissions
$241  Fleet-Efficiency
$88  Updated Building Standards

$83  Onsite Solar (2MW)

Air Travel Carbon Offsets ~ $2

Pipeline Quality Biogas (75%) $120

$32  SEM/Energy Conservation Portfolio

$8 Education and Behavior Change

$6 Indirect Long-term PPA (75%)
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SEM — Next Steps

fove
Phase 1 (Years 1-5) Phases 2 & 3 (Years 6- through 20)
OUTCOME: 10 to 15% reduction in energy use and emissions. OUTCOMIE: Incremental 15-25% reduction of energy use
) ) o ) ) and emissions over 15 years (Years 6- through 20)
Existing Buildings e Establish energY savings sinking fu.nfj (revolving greerﬁ fund) to reinvest

energy cost savings and added efficiency (contract with management) o Following completion of ReCx/Tune-ups, invest
e Transition operations culture to continuous commissioning e $1,000,000+ per year in prioritized energy retrofit
e Start in year one with 2 to 4 pilot projects -- academic (classroom), prolject; on campus

academic (laboratory), student housing, medical center. e Target annual incremental energy savings of $ 2 million
¢ Example: to $ 3 million per year

o 5+ buildings per year over a 5-year cycle (Year 1 through Year 5)
o $ 150K to$ 200 K+ per year savings over a 5-year cycle (target total
annual savings at end of five years of $ 1 million plus per year)

o ne New construction/green building polic
NEW Bu ||d I ngS OUTCOME: No increase in energy use or emissions, despite adding more building area to campus
e Address as new buildings over the next 10 years
e Example policy:
o No Net Gross in Campus Energy Footprint
o 80% reduction over average campus energy intensity (Architecture 2030 compliant) —
EUIl equals 25kBTU/SF-year
o Fund retrofit in existing campus buildings to make up for the remaining new building
energy use footprint
o Targets an additional overall investment of $9 to $10/SF for both integrated efficiency ir
new construction and existing building retrofit
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 All costsin 2018 dollars

* 11% electrical cost savings associated with RCx / Tune-ups

* 54.428 million annual cost for electricity (50.037/kWh)
* 98% of total campus cost (all buildings over 20,000 SF)

* 22% thermal cost savings associated with RCx / Tune-ups

* 51.884 million annual cost for thermal energy (54.65/MMBtu)
* 73% of thermal energy cost allocated to University

* Tier 1 Measures average 12 year payback
* Lighting (LED, T5 fluorescent, comprehensive controls)
* HVAC controls (retrofit of remaining pneumatic & legacy DDC)
* Motor drive upgrades (variable frequency drives)

* Tier 2 Measures average 23 year payback

* Upgrade of single pane windows
* Building and piping insulation
* Continued upgrade of (and to) heat pump technology
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Lessons Learned

 Leveraging Carbon Credit Transactions
- C2P2 seeds higher education transformation with a line of recurring funds
- Enhancement of overall net reduction against CLC (ACUPCC) requirements

* Potential uses of funding
- Establish Green Revolving Fund for (new) emissions reduction projects
- Transition capital projects already underway to deeper levels of impact
- Create sophisticated development/refinement of whole-system performance

- Underwriting campus research and education
- associated with geothermal installations in other venues




Footnhote: SCC

The social cost of carbon (SCC) is an
estimate, in dollars, of the economic
damages that results from the impact
of each additional ton of greenhouse
gas (GHG) emissions.

This value can then be used to weigh
the benefits of reduced consequences
against the costs of cutting emissions.

ICARB 2023
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The effects of climate change, include
but are not limited to:

« drought,

* reduced agricultural yields,

* fires,

» severe weather (storms, hurricanes,
» halil, freezing, heat waves, flooding),
 sea level rise,

« coral bleaching,

» thawing permafrost,

« health impacts in cities due to heat.
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“In a nutshell, climate policy, and the
determination of the SCC, is not
merely about investing resources now
for the benefit of future richer
generations. It is also about altering
present and future inequalities,
protecting future populations against
uncertain disasters jeopardizing their
livelihood, and considering the
consequences of population growth.”

The Social Cost of Carbon: Valuing
Inequality, Risk, and Population for
Climate Policy
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“Equity weighting enables fair
comparison of monetary damages that
accrue to regions with very different
income levels. This is especially
appropriate in the context of climate
change where damages are likely to
affect people with very diverse levels of
wealth.”

Anthoff (2004) Social Cost of Carbon -
Equity Weighting
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Impactful considerations are: Current SCC Pricing in Existing
« Assumptions about future Carbon Markets
emissions Carbon Offsets $2.-$100.
« Discount rate
* Include air quality/water quality SCC Prices used by Peer Institutions:
» Timeline of impact Cornell $ 40.
 Equity weighting UCD $ 60.
Smith $ 70.
But current models don’t account for Swarthmore $ 100.
“identifiable but hard to quantify”: Princeton $ 268.
* Ocean acidification
* Morbidity Internal Carbon Pricing is used by
« Impact on ecosystem services some 600 companies
« Migration
« Conflict

« Tipping points
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On February 26, 2021, the Biden
administration announced and initial
estimate of $ 51. per ton of carbon. But
the cost is not a settled matter, and
Biden’s advisers are still studying the
latest research to make a more
comprehensive update.

Operational Carbon and Enerqy
Assessment for New Construction
(OCEAN) Tool.
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Berkeley consultants have estimated
the equity weighted SCC for the UC
system to be approximately:

$246 *draft

Ellen Vaughan

Water & Climate Action Manager
Sustainability Office

UC Santa Cruz
elvaugha@ucsc.edu




	 Leveraging the Voluntary Carbon Market
	Objectives
	2006
	Climate Action Plan
	Slide Number 5
	2014
	2015
	2016
	2016
	2011-2017
	2011-2022
	2011-2022
	2011-2022
	2011-2022
	2014-2022
	Overview of C2P2
	Overview of C2P2
	Overview of C2P2
	Overview of C2P2
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Opportunities at Hand
	Opportunities at Hand
	Opportunities at Hand
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Lessons Learned
	Footnote: SCC
	Footnote: SCC
	Footnote: SCC
	Footnote: SCC

