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A STATEMENT FROM PRESIDENT LOIS B. DEFLEUR

As a charter signatory in
endorsing the American
College and University
Presidents Climate
Commitment, | believe
strongly in working to
achieve its goals. Our
entire campus is
dedicated to improving
our environment and
reducing our carbon
footprint. These efforts
are a priority and we
have put into place a
number of initiatives to
engage all of our campus
constituents — from the
students in our residence
hall to our maintenance
crews. Our successes
reflect this commitment
to sustainability, and the
unique role that higher
education institutions can
play in addressing
sustainability issues. We
take our responsibility
very seriously.

At Binghamton
University, green isn’t
just our school color, it’s
a commitment to our
planet and to future
generations.

Lois B. DeFleur
President
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SECTION 1 - EXECUTIVE SUMMARY

In September 2007, President Lois B. DeFleur signed the American College and University Presidents
Climate Commitment (ACUPCC), pledging to eliminate, over time, the greenhouse gas emissions
associated with Binghamton University’s campus activities. Since then, a Task Force for Campus Climate
Commitment was formed to identify and recommend strategies to accomplish the University’s ultimate
goal: campus climate neutrality.

In September 2008, Binghamton University completed and reported to ACUPCC a greenhouse gas
emissions inventory to identify the emissions profile on campus. Based on the inventory results, various
options were explored to target major emission sources for effective reduction. This Climate Action Plan is
intended to present a list of plausible options which will be developed in more depth going forward. Our
emission mitigation strategies will be shaped based on each option’s economic and technical viability as
well as educational and research values. ACUPCC recognizes that such long-term planning is subject to
changes and modifications over time. As part of our commitment, any material change to our greenhouse
gas mitigation strategies will be reported to ACUPCC.

Our 2007-2008 greenhouse gas emissions inventory identified three significant emission contributors on
campus:

- purchased electricity
- on-campus heating fuels

- campus commutes (students, faculty and staff)

i Solid Waste

0
i Directly Financed Air 4% L T&D Losses

Travel 3%
1%

@ Other On-Campus
Stationary
39%

' Student Commuting

10% T~

H Faculty / Staff
Commuting
9% H DirectTransportation

1%

B pyrchased Electricity o Refrigerants &
33% Chemicals

0%

FIGURE 1 - 2007 CAMPUS EMISSIONS PROFILE
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This Climate Action Plan compiles our current strategies to target these large emission sources for
the most cost-effective solutions. In addition to identifying feasible options, this plan also sets
target dates for completing each project and an overall date of achieving campus climate
neutrality. The target dates were set based on two primary factors:

1. availability of funding for project implementation within the foreseeable planning
horizon, and
2. technical and economic feasibility of each option.

Table 1 below presents a list of strategies ranked based on their overall reduction potential.

Campus
Heating

Purchased
Electricity

Purchased
Electricity

Purchased
Electricity

Purchased
Electricity

Campus
Commute

Purchased
Electricity
Campus
Heating

Table1 - Summary of proposed projects

Proposed Strategies

Explore feasibility to convert
central heating plant to 100 percent
biomass firing for either thermal
production only, or to cogenerate
electricity.

Enforce LEED silver or higher
standards on all new construction
and building renovation projects to
achieve a minimum of 20 percent
energy efficiency improvement.
Purchase required quantities of
renewable energy credits for
Executive Order 111 compliance.
Install 3,000 kW capacity of solar
power on campus.

Continue with energy efficiency
projects on campus including
lighting controls, variable speed
drives, low-flow fume hoods, high
efficiency motors and consolidated
building scheduling.

Offer incentives for car pooling to
reduce motor commute traffic by
1,000 student vehicles and 200
faculty and staff vehicles.

Install 1,500 kW capacity of wind
generation on campus.

Install solar thermal equipment for
all domestic hot-water systems to
preheat the make-up water supply.
Lower high-temperature hot-water
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Cost
Effectiveness
($/MT eCOy)

$150 to $170

$4400

$20

$260

$30 to $90

$55 to $475

$106

$127

$110

GHG
Reduction (%
of Baseline)

32% to 42%

12%

8%

8%

5%

3%

2%

0.7%

0.3%

Completion
Date

2020

2030

2030

2030

2030

2015

2030

2025

2015



2 CEUE temperature output from Central

Heating Plant by 100F to improve

heating plant boiler efficiency.

Tube-cleaning on gas firing boilers

and/or replacement for right $50 0.15% 2020
size/high-efficiency boilers.

Subtotal of on-site improvements 70% to 80% 2030

(0% 1{s[sB Purchase remaining carbon offsets . 0 0
to make up for the shortfall. Market Price $20% to 30% 2050

~ Total 100% 2050

Campus
Heating

The cost-effectiveness index in terms of dollars per metric ton of CO2 equivalent ($/MT eCO2)
represents the lifetime project cost over the total greenhouse gas reduction. For certain projects
such as building renovation and heating plant biomass conversion, this index does not account for
the merits associated with a better educational and research environment and life extension of the
existing buildings and equipment. Therefore, the ranking of these projects should not be based
strictly on this index.

The proposed options will reduce our greenhouse gas emission by approximately 70 to 80
percent. The remaining 20 to 30 percent is associated with campus commutes and campus heating
and will likely be addressed through education, community outreach, fuel-efficiency
improvement and carbon offsets procurement.
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FIGURE 2 - BINGHAMTON UNIVERSITY GHG EMISSIONS PROJECTION
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We believe that the implementation of these proposed projects alone will not make emissions
reduction permanent. A fundamental change in human behavior and social values will be required
to sustain these efforts beyond the target date. Binghamton University will strive to incorporate
elements of education, research and community outreach into all these projects.



SECTION 2 — INTRODUCTION

HISTORY

Binghamton University opened its doors as Triple Cities College in 1946 to serve the needs of
local veterans returning from service in World War I1. Originally located in Endicott, five miles
west of the present campus, the fledgling school was a branch of Syracuse University. Four years
later, when the college was incorporated into the State University of New York, it was renamed
Harpur College in honor of Robert Harpur, a Colonial teacher, patriot and pioneer who devoted
his later years to settling the area around Binghamton.

Until 1953, Harpur College was one pm
of only two public liberal arts
colleges in the state. In 1961, the
campus was moved across the
Susquehanna River to Vestal.
Growing enrollment and a
reputation for excellence soon led to
the selection of Harpur College as
one of four doctorate-granting
University Centers in the state
system. In 1965, the campus was
formally designated the State
University of New York (SUNY) at
Binghamton. Binghamton
University was adopted as its
informal name in 1992.

CURRENT

Binghamton University is located in
the Town of Vestal, N.Y., on the
south side of the Susquehanna
River. The campus perimeter . L 3 s
encompasses almost 900 acres of | g e Ca” g
land, of which a large portion is R ¥ e e
undeveloped and in its natural state. FIGURE 3 - FLY-OVER VIEW OF THE MAIN CAMPUS
The core of this undeveloped land is

officially designated the Nature Preserve which spans 182 acres and includes a 20-acre wetland.

‘
SO
ii

In 2008-2009, Binghamton University enrolled 14,898 undergraduate and graduate students and
employed approximately 2,200 full-time equivalent faculty and staff. There are 89 buildings
totaling over 5 million gross square feet of enclosed building space. The original construction
dates of the existing physical facilities range between 1958 and 2004.

On-campus student housing is provided for approximately 6,700 residents. Additional students
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live in off-campus student housing — some 700 are within a half-mile of campus while others are
more distant. A 2009 survey conducted by the University’s Department of Geography found that
roughly 2 percent of the students are commuter students who travel as much as 160 miles each
way to the campus. The only mode of public transportation available around the tri-cities area is
bus runs operated and managed by Binghamton students (Off Campus College Transport, OCCT)
and by Broome County (B.C. Transit). A routing map published by the Broome County
Department of Planning and Economic Development shows the availability of bus services
around the campus.

1ai Chenango .
Maine g Fentoir

/_ d Colesville

: AT AN
i 7 7 7 :Cityof‘Binghamton ) Kirkwood
/f Binghamton
University Windsor
Vestal Conklin
Town of Binghamton
infarmation Dispieyed for Refarance Purpases Only. o Scale =1: 184326

FIGURE 4 - BC TRANSIT BUS ROUTES - BROOME COUNTY DEPARTMENT OF PLANNING AND
ECONOMIC DEVELOPMENT

CAMPUS ENERGY USAGE PROFILE

Operation of our campus requires a large amount of energy in such current forms as electricity,

natural gas, propane (as a back-up fuel), wood chips and coal. A central heating plant provides
high-temperature hot water for heating and limited cooling requirements to roughly 50 percent of
the building space on campus. The remaining 50 percent of the buildings are equipped with
natural gas-fired boilers. The central heating plant houses four (4) stoker-type high-temperature
hot-water generators which are capable of burning wood, coal, natural gas and air propane. The
diversity of the fuel capabilities provides the campus with a unique advantage to hedge against
any single fuel price hike.
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Figure 5 shows the energy consumption
profile (on a BTU equivalent basis) for the

BU Energy Usage Profil

Propane

2008-2009 fiscal year. This profile does not 0%

include fuels used by faculty, staff and \

students for campus commute. Because the 6% \

campus is located in the northeastern part of foctric
the United States, heating fuels represent a 35%

significant portion of the energy
requirement.

STATE-MANDATED ENERGY AND
ENVIRONMENTAL CONSERVATION EFFORTS

Binghamton University, as part of the State
University of New York, is subject to
requirements imposed on state agencies by FlGUREE " CAMPUS 2008-2009 ENERGY USAGE
the governor and legislature. Over the years, proFILE

there have been numerous executive orders

concerning energy efficiency and preservation of the environment. Some of the key executive
orders are summarized as follows:

Executive Order 111

In 2001, Governor George Pataki issued Executive Order No. 111, which requires all
state agencies to:

e implement energy-efficiency practices for operation and maintenance of all buildings.

e achieve at least a 20 percent improvement in energy-efficiency performance for all
new constructions and substantial building renovation projects relative to levels
required by the state’s Energy Conservation Construction Code, as amended.

e purchase required quantities of renewable energy generated from wind, solar thermal,
photovoltaic, sustainably managed biomass, tidal, geothermal, methane waste and
fuel cells.

e enforce procurement practices for energy-efficient products with EPA’s Energy Star
labels or meeting NYSERDA'’s (New York State Energy Research and Development
Authority) target energy-efficiency levels.

o comply with alternate-fuel vehicle requirements by replacing 100 percent gasoline- or
diesel-fueled vehicles with alternate-fuel vehicles.

Executive Order 142

In 2005, Governor Pataki issued Executive Order 142, mandating all state agencies to
increase the use of ethanol, bio-diesel and bio-based heating oil per compliance schedules
as established in the Order. Specifically, EO 142 requires that the total blended
equivalent consumption of bio-diesel used in state agencies and public fleets shall
represent at least 10 percent of total diesel usage by 2012. Similarly, a minimum of 5
percent bio-based heating fuels shall be used by 2012.
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http://www.nyserda.org/programs/exorder111orig.asp
http://www.nyserda.org/
http://www.nyserda.org/
http://www.ogs.state.ny.us/purchase/spg/pdfdocs/EO142_EEP.pdf

Executive Order 4

In 2008, Governor David Paterson issued Executive Order 4 to establish “Green
Procurement” procedures and to specify product standards to meet all environmental and
sustainability requirements as set forth in this order. Among many other requirements,
EO 4 requires that, as of July 1, 2008, all copy paper, janitorial paper and other paper
supplies purchased by each state agency or authority shall be composed of 100 percent
post-consumer recycled content and that all state agency and authority publications shall
be printed on 100 percent post-consumer recycled content paper.

Executive Order 24

In 2009, Governor Paterson issued Executive Order 24 to establish a goal to reduce state-
wide greenhouse gas emissions by 80 percent of the 1990 level by the year 2050 and to
establish a Climate Action Council to prepare a Climate Action Plan for the state. This
executive order by far sets the most aggressive goal to transform New York State’s
energy profile.

Binghamton University participates in the compliance programs for all of the executive orders
through the State University of New York. It is evident that many of the efforts have resulted in
the reduction of the campus’s energy consumption and solid-waste stream. Even with the
continuing growth of the campus, both in population and building space, the University has been
able to maintain and even reduce its total energy consumption below the year 2000 level.

Binghamton University Energy Trend (mmBtu per Ye Binghamton University Growth Trenc
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n
a
S
=3

100,000 11,000

Building Space (Thousands of Sq.

0 2000

2001 2002 2003 2004 2005 2006 2007
2000 2003 2006 2

10,000

B On-Campus Stationary M Direct Transportation B Purchased Electricity 4/ C i 4 Buikling Space (Thousands of Sq. Ft) =#=No.of Students ~+=Total Campus Population

FIGURE 6 - 2000-2008 ENERGY TREND FIGURE 7 - CAMPUS GROWTH TREND
Overall, the University has been able to negate the climate impact of its increasing campus
population and building space with energy-efficiency measures, the improvement of public
transportation and the introduction of renewable energy resources. To achieve the ultimate goal
of climate neutrality, however, will require fundamental changes to our energy profile from
building operations to transportation needs.


http://www.ny.gov/governor/executive_orders/exeorders/eo_4.html
http://www.state.ny.us/governor/executive_orders/exeorders/eo_24.html
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FIGURE 6 - ENERGY USE PER OPERATING BUDGET
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CLIMATE CHANGE

Recent scientific studies, particularly from
the Intergovernmental Panel on Climate
Change (IPCC), have raised the awareness
of global warming due to man-made
“greenhouse gases” which are gases in an
atmosphere that absorb and emit radiation
within the thermal infrared range. This
process traps the heat within our atmosphere
and is the fundamental cause of climate
change.

Through the baseline emissions inventory
exercise performed in 2008, the University
recognizes that the most significant
greenhouse gases generated from campus
activities are carbon dioxide (CO2),
methane (CH4), nitrous oxide (N20), hydro
fluorocarbon -134a (CFC-134a), hydro
chlorofluorocarbon -22 (CHFC-22) and
hydro fluorocarbon -404a (CFC-404a).
Their global warming potentials (GWP) as
compared to one unit of carbon dioxide
(CO2) are:

carbon dioxide (CO2) = 1 GWP
methane (CH4) = 23 GWP
nitrous oxide (N20) = 296 GWP

Difference from 1961-1990

0_5‘; (a) Global average surface temperature “ 21145

t
©o.0- 414.0
S

[
-0.51

}

4135

¢ }
50:’ (b) Global average sea level

4r
440

(million km®)
o
 rp

f
+ 432

1850 1900 1950 2000
Year

Temperature (°C)

(million km?)

FIGURE 9 - TEMPERATURE AND SEA LEVEL
TRENDS FROM IPCC AR4 SYNTHESIS REPORT

hydro fluorocarbon -134a (CFC-134a), refrigerant = 1300 GWP
hydro chlorofluorocarbon -22 (CHFC-22), refrigerant = 1700 GWP
hydro fluorocarbon -404a (CFC-404a) refrigerant = 3260 GWP

Our 2007 inventory indicates that, based on operational
boundary, the campus’s gross emissions are attributable to:

U Scope 1 - direct emissions from stationary combustion
(boilers), campus fleet and fugitive emissions (40

percent of total),

U Scope 2 - indirect emissions from purchased

electricity (33 percent), and

U Scope 3 - other indirect emissions not owned or
controlled by the University such as campus commute,
air travel and solid waste (27 percent).

~10 ~
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ACUPCC

Prompted by the clear evidence of climate change and the urgent call by the scientific
community to take action, President DeFleur endorsed the American College and University
Presidents Climate Commitment (ACUPCC) in September 2007, pledging to eliminate, over
time, the greenhouse gas emissions associated with Binghamton’s campus activities.

Shortly after signing the Commitment, President DeFleur assembled a Task Force for Campus
Climate Commitment (TFCCC) comprised of members representing all parts of the campus. She
charged each task force member with responsibilities to identify actionable items, devise
implementation strategies, recommend the most cost-effective options, implement solutions and
report progress to her on a regular basis. The sitting members of this Task Force for the 2009-

2010 year are:

Chair, VP for Administration

President of Student Association

Deputy to the President

Utility Manager, Physical Facilities
University Archivist

Assoc. VP for External Affairs

Assoc. VP for Research

Assoc. Prof. Geology/Environmental Studies
Assoc. VP — Student Affairs

President of Graduate Student Association
Vice Provost—Academic Affairs

Assoc. VP for Administrative Services

. < < S < < S <

James VanVoorst
Adam Amit
Terry Deak
Sandy DeJohn
Yvonne Deligato
Sheila Doyle
Stephen Gilje
Joe Graney
Lloyd Howe
Cagri Idiman
Michael McGoff
JoAnn Navarro

Transportation F @ @ @

Community Resource
Outreach Management

Dining
Services
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Since the formation of the TFCCC, there has been a renewed focus on many efforts that have
long been a part of the University’s culture and practice, such as:

< < <

<

\%

Vv

commitment to preservation of forest and native species on University property,
energy-efficiency initiatives,

recycling and composting efforts,

promoting environmental awareness through education and community outreach,
encouraging critical thinking and practical application by incorporating a “climate
commitment” theme in many student projects,

engaging students’ participation in energy conservation by holding an annual
contest to reduce electricity consumption,

devoting research resources to renewable energy, practical applications such as
flexible media for photovoltaic technologies and battery storage,

ensuring that all new buildings and major renovation projects will meet the LEED
(Leadership in Energy and Environmental Design) Silver or higher standard, and
continuing to improve public transportation opportunities for campus commuters.

TFCCC has fostered increasing inter-departmental communication and cooperation on
sustainability issues by setting a common goal and assigning shared responsibilities. President
DeFleur has a strong belief in utilizing the skills and creativity of faculty and staff to take on all
challenges that face the University. Rather than outsourcing the sustainability efforts, members
of the TFCCC will bring forth ideas and recommendations to the Chair for approval. Approved
projects will then be assigned to appropriate departments for implementation.

Many examples of our “green initiatives” can be found on our website:

http://www2.binghamton.edu/campus-climate-task-force

Binghamton University Natural Area

This patch of woods is a remnant of mature beech
and maple forest present in 1937 aerial photos,
Fallen trees are left where they lay as

fallen logs and leaves are important
for creating soil and restoring nutrients
{0 the soil, as well as providing habitat

for many species of animals,

Binghamton University is committed to

preserving fts Natural Areas and Nature Preserve,

FIGURE 11 -

NATURE PRESERVE ON CAMPUS FIGURE 12 - 2009 WATSON SCHOOL
STUDENT WINDMILL PROJECT
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http://www2.binghamton.edu/campus-climate-task-force

FIGURE 13 - 2009 EARTH DAY COMPOST FIGURE 15 - WOOD CHIPS USED IN THE
DISPLAY CENTRAL HEATING PLANT

L OURE o 2008 ENERGY EFFICIENT LIGHT FIGURE 16 - LEED SILVER CERTIFIED
L e A ele UNIVERSITY DOWNTOWN CENTER

BINGHAMTON

FIGURE 19 - SOLAR HOT WATER PROJECT FOR FIGURE 20 - ITC RESEARCH FACILITIES FOR
STUDENT APARTMENTS SOLAR TECHNOLOGIES

~13 ~



SECTION 3 - CAMPUS EMISSIONS PROFILE

CALCULATION TOOLS

Using the Clean Air - Cool Planet (CACP) Campus Carbon Calculator© and available input
data, the staff at Binghamton University established the emissions profile which dates back to
fiscal year of 2000 —2001. All the utility billing data have been archived in the Physical Facilities
Department and were used for the Scope 1 and Scope 2 inputs. The greatest challenge in
gathering data was to accurately estimate the amount of campus commute among students,
faculty and staff. Two surveys conducted in 2008 and 2009 by the Physical Facilities and
Geological Sciences departments were used to produce the input data for the Scope 3 emissions.
The 2008 survey produced a roughly 5 percent feedback rate and the 2009 survey yielded an 8
percent response as compared to the entire campus population. Greater survey participation is

desirable in the future to improve
the data quality.

Our 2007 greenhouse emissions
inventory identified the three
largest contributors of the
University’s carbon footprint:
purchased electricity, on-
campus stationary (central
heating plant and other package
boilers) and campus commute
(transportation).

PURCHASED ELECTRICITY

The campus currently receives all
of its electricity supply from
New York’s power grid. Upstate

New York’s electricity supply is
relatively “low carbon” due to
the amount of hydro and nuclear
electricity generation capacity.
Even with the below-national-
average carbon emission factors,
the campus’s carbon footprint
due to electricity consumption
still accounts for roughly one-
third (1/3) of the eCO2
emission.

Binghamton University Energy Trend (mmBtu per Ye
1,000,000

900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000

100,000

0
2000 2003 2006

M On-Campus Stationary M DirectTransportation M Purchased Electricity

1 Commuting

FIGURE 18 - CAMPUS ENERGY TREND 2000-2008

New York Power Grid Fuel Sourct

Petroleum Blozf;els Wind
4% 0%

Nuclear
26%

Natural Gas ~
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FIGURE 17 - NEW YORK POWER MIX — DATA SOURCE: NYSERDA
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STATIONARY COMBUSTION

Approximately 53 percent of the building space on campus is heated with thermal energy
supplied by the high-temperature hot water (HTHW) produced at the Central Heating Plant. This
facility traditionally used coal during higher demand periods (seven months of the year) and
natural gas when demand is low. The University recognized that coal is a significant emitter of
greenhouse gases and started incorporating wood chips in the fuel mix in 2007 whenever solid
fuel is used. Other stationary combustion sources are the natural gas-fired package boilers which
supply building heat and hot water for the remaining parts of the campus.

CAMPUS COMMUTE

In 2008-2009, the campus community included over 14,000 FTE students and roughly 2,500
faculty and staff. On-campus housing, public transportation and restricted parking availability
help to reduce some automobile traffic to and from the campus. Our survey results indicate that
more than 60 percent of the campus commute is still via personal vehicles. Car-pooling has
become increasingly popular due to limited parking spaces available on campus. Biking and
walking will also be made easier due to the New York Greenway project to expand
bicycle/pedestrian paths to develop commuting routes along the Susquehanna River and the
Chenango River.

PECLINING EMISSIONS TREND Total Emissions (Metric Tons
Since FY 2000-2001, Binghamton University has eCQ)

maintained and even reduced the total amount of .

greenhouse gas emissions associated with its 74,000

campus activities as shown in the updated graph 72000 g

(to include 2008 emissions) to the right. 22828

It is worth noting that in 2001-2002, the campus [

carbon emissions were lower due to a warmer 62,000
than normal winter and also a much cooler 60,000

summer. 58,000
56,000

54,000
HDD and CDD Trend for Binghamton, I 2000 2002 2004

2006 2008

8000

¥ Total emissions eCO2
7500

FIGURE 19 - BU GHG EMISSION
TREND 2000-2008
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) DD :
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FIGURE 20 - HISTORIC WEATHER TREND
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Additionally, the Central Heating Plant used significantly more natural gas than coal that year to
take advantage of the unusually low gas prices.

The CACP calculator also generated the campus emission trends on a per-unit basis based on
operating budget, building space, student population and campus population. The following
graphs show that, since 2000, the campus has reduced its “emission factors” as indexed to
various demographic bases. This was accomplished through energy conservation efforts as well
as the recent introduction of biomass fuels in the heating plant.

‘ Metric Tons eCO2/ Community members ' ' Grams eCO2/ Operating $
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FIGURE 22 - EMISSIONS PER COMMUNITY FIGURE 21 - EMISSIONS PER OPERATING BUDGET
MEMBER 2000-2008 2000-2008

kg eCO2/ Square FootBuilding Space . . )
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6
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5.6

17
16

15
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14 52

13 5

4.8

12 4.6

£ 44 ?
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Total Emissions per Student (eCO2/ FTE)

Total Emissions per square foot (kg eCO2/ft"2)

2000 2002 2004 2006 2008 2000 2002 2004 2006 2008
FIGURE 24 - EMISSIONS PER BUILDING SPACE FIGURE 23 - EMISSIONS PER STUDENT 2000-2008
2000-2008

Since 2005, the senior Administration has been fully supportive of investing surplus utility funds
in cost-effective energy savings projects such as:

V installing variable speed drives for large motors on chillers, fans and pumps,
V changing out incandescent light fixtures with more efficient fluorescent light fixtures
(T8s and T5s) throughout the campus,
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V utilizing an automated energy management system to monitor and control building
temperatures based on occupancy schedule,

V installing occupancy and photo sensors throughout campus buildings to automatically
turn off lights when they are not in use, and

V replacing old and inefficient motors with premium efficiency motors.

The University also sponsors, in cooperation with
student and community groups such as the New York
Public Interest Research Group (NYPIRG), an annual
Energy Conservation Contest to challenge the campus
residential communities to reduce their energy
consumption. The winning community receives a
prize donated by the University as an incentive for its
efforts. This has proven to be an effective educational
tool by which students learn to change their energy
usage habits and apply the experience well beyond
the end of each contest.

FIGURE 25 - 2009 ENERGY CONTEST
POSTER
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SECTION 4 - GREENHOUSE GAS MITIGATION STRATEGIES

PHILOSOPHY

Binghamton University has been successful in capping and gradually reducing its greenhouse gas
emissions over the past decade. To achieve climate neutrality, however, will require a
fundamental change in the energy sources it utilizes as well as in human behavior. To maintain
accountability for our own actions, the University reserves the option of purchasing carbon
offsets or renewable energy credits (RECs) beyond what is required under Executive Order 111.
President DeFleur maintains the philosophy that, in order for the greenhouse gas reduction to
become permanent, it is critical for the campus community to participate in this effort.

Cost-effectiveness is also a key factor in determining the feasibility of emission-reduction
strategies. After picking most of the “low-hanging fruit” that have less than five years of
economic payback period, there will be a diminishing return on remaining energy conservation
and renewable energy projects. If and when the proposed cap-and-trade greenhouse emissions
market structure is implemented at the federal level, a value can be assigned to each ton of GHG
reduced, therefore improving the project return.

Finally, ACUPCC urges colleges and universities to achieve the end goal while adhering to four
sustainability principals by:

1. eliminating our contribution to systematic increases in concentration of substances from the
earth's crust in natural systems (such as fossilized carbon, scarce metals like mercury, etc.);

2. eliminating our contribution to systematic increases in concentration of substances produced
by society in natural systems (such as toxic chemicals, CFCs, etc.);

3. eliminating our contribution to systematic degradation of natural systems by physical means
(such as deforestation, erosion, flooding, etc.); and

4. eliminating our contribution to the systematic undermining of people's capacity to meet their
needs worldwide (such as supporting companies with unfair labor practices, perpetuating
policies that create barriers to escaping poverty, etc.).

SETTING A TARGET DATE FOR CAMPUS CLIMATE NEUTRALITY

The Intergovernmental Panel for Climate Change (IPCC) projects that global GHG emissions
need to be reduced 50 percent to 85 percent below the 2000 level by 2050 to avoid (a high
probability of) catastrophic impacts due to global warming. President DeFleur believes that this
is a critical target date toward which the University must work to achieve climate neutrality.
Intermediate target dates are also established in this Climate Action Plan to monitor project
specific progress.

MITIGATION STRATEGIES

Our solutions are focused on our already identified three largest greenhouse gas contributors:
purchased electricity, on-campus boilers burning fossil fuels, and campus commute.
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Electricity

Energy EfﬁCi?nCy PI:OjeCtS Main Campus 1Month Rolling Total Electricity Consumptiol
- We will continue to invest

in energy-efficiency projects
to further reduce campus
electricity consumption.
Noticeable progress has
been made (see graph to the
right). The scope of this
project will range from
equipment-specific upgrades
to capital projects such as
building renovations and
new construction that
exceed New York State’s

Energy Conservation Code 000
N & & & & O O O O 9
by at least 20 percent' o“de «&Q S NS @“’Q v"‘p \“«Q v“Q;Q <>°'¢Q o“cQ «&0 v‘?‘g \\‘«0 v‘&g o"g
XA V. SO A A A A A N A Y A D A S A

Start date: 2001 FIGURE 26 - ROLLING ANNUAL TOTAL ELECTRICITY
_ CONSUMPTION TREND
Target completion date:

2030

Renewable Energy Credits (RECsWWe will comply with Executive Order 111 to
purchase and/or produce required renewable energy credits that are generated from wind,
solar thermal, photovoltaics, sustainably managed biomass, tidal, geothermal, methane
waste and fuel cells. The post-2010 compliance level is 20 percent of total electricity
consumption.

Target date: based on EO 111 requirement

On-Campus Electricity Generation with Renewable Energi capital project is
underway to study the feasibility of a biomass cogeneration project to produce up to 50
percent of the total campus electricity needs. This project will be evaluated based on the
availability of fuel(s) and economic payback which includes the generation of carbon
offsets. The primary source of wood chip supply to the campus is the byproduct of local
lumber sawing operations. While this supply is currently adequate, it is not unlimited.

In 2008, ten (10) Northeast and Mid-Atlantic states adopted the Regional Greenhouse
Gas Initiative, or RGGI, to cap carbon dioxide (CO2) emissions among power plants.
Since then, there has been an increasing demand on wood chips as fuel to offset the use
of coal by utility boilers. It is essential that if the University decides to proceed with the
biomass cogeneration project that we maintain vigilance in tracking our impact on
regional forest management practices.

Other technologies such as wind- and solar-electric generation will also be installed on
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campus in small increments. The cost-effectiveness of these technologies is directly
correlated to the availability of these renewable resources. The Southern Tier
unfortunately does not have the geographic advantage to effectively harvest wind and
solar energy. A wind map produced by NYSERDA (see below) illustrates the diversity in
wind distribution around New York state. On a scale of 1 to 7, the Binghamton area falls
below 2 in wind density. Similarly for photovoltaic technologies, NYSERDA’s cost
estimate shows a near 80-year payback period for a commercial solar installation in this
area. Therefore, these renewable energy projects should not be evaluated purely based on
their economic merits but also for their values in education and research.

Wind Resource of New York  mean Annual Power Density at 50 Meters
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FIGURE 27 - WIND INTSITY MAPPING, NEW YORK STATE

A logical first step would be to incorporate a number of renewable energy features in all
new and renovated buildings. As efficiencies improve over time with the advancement of
various renewable energy technologies, the University will implement dedicated
renewable energy projects until all campus electric demand is met without the use of
fossil fuels.

Start date: 2009

50 percent mark: 2035
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Target completion date: 2050
On-CampusBoilers

100 Percent Biomass in Central Heating PlanThe campus will continue to increase
the amount of wood chips in the heating plant to offset the use of coal. One of the options
being evaluated is to convert all the boilers to be able to burn 100 percent wood chips
year round for thermal demands. This option may be expanded to construction of a
biomass cogeneration plant to produce electricity and utilize the waste heat for improved
efficiency. This option alone will offset between 31 and 42 percent of the total campus
GHG emissions. Again, it is crucial to avoid causing undesirable consequences such as
deforestation with this project. Therefore, the University is taking careful steps to balance
the need for greenhouse gas reduction and eco-sustainability. To sustain long-term
viability of this option, we will need to explore other renewable fuel sources that are
compatible with the type of equipment in the heating plant.

Start date: 2008
Intermediate project evaluation date: 2012
If fuel sources are sustainable, target completion date: 2030

Solar Thermal- Currently, a small-scale solar thermal system is being tested on campus
to evaluate the effectiveness of the technology for domestic hot water preheating. Solar
thermal technology transfers heat from the glycol solution that is heated by the sun to a
tank of cold water to increase the water temperature. Since heat transfer works the most
effectively with larger temperature differential between the hot and cold fluids, this
technology is more appropriate for heating up make-up water (nominally at 60&) for
domestic hot water supply rather than for building hydronic heating systems (nominally
at 125& return temperature). This option will not completely replace the existing natural
gas-fired boilers but can offset up to 5 percent of the total gas requirement.

Start date: 2009

50 percent mark: 2018

Target completion date: 2025
Campus Commute

Car-Pool Incentive- The University Parking Services office is devising various incentive
programs to encourage students, faculty and staff to share rides to and from campus
whenever possible. One incentive currently being offered is reserved preferred parking
spaces for multi-passenger vehicles whose program participants save on parking fees and
are guaranteed premium parking locations on campus. More information on the program
is available at http://parking.binghamton.edu/hov-carpool-program.htm.

The University is also pursuing a contract with a company for car-sharing services. The
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intent is to have rental cars available on campus for hourly hires to provide car-poolers
vehicles for short trips to conduct errands if so desired. Studies have shown that car
sharers reduce their vehicle miles traveled and CO2 emissions by as much as 44
percent. Schools utilizing car-sharing programs have also reduced the amount of traffic
around the campus. This not only benefits the campus but also the surrounding
communities. Other less-popular options include raising the fees to park on campus and
reducing the available parking space to discourage people from driving to campus if
alternate modes of transportation are available.

The goal is to reduce the campus commute traffic by 1,000 student vehicles and 200
faculty/staff vehicles.

Start date: 2009
Target completion date: 2020

Installing More Bicycle Racks on CampusBicycle racks have been installed at
strategic locations on campus but showering facilities are not currently available in all
buildings to accommodate biking commuters’ needs. Through pursuing the LEED
certifications on all new construction projects, additional bike shelters and showering
facilities will be provided.

Start date: 2009
Target completion date: 2030

Public Transportation- Binghamton University contracts with Broome County Transit
(BCT) as well as Off Campus Community Transport (OCCT) for bus services. BCT has
recently added five hybrid buses to its fleet. In addition, the University has submitted a
grant proposal through the Federal Transportation Reauthorization Act for four hybrid
buses for the OCCT fleet at a total cost of $2.4 million. These hybrid buses would replace
30 percent of the current diesel engine fleet. The transition of our fleet from diesel to
hybrid is a positive step toward achieving climate neutrality.

The University has also recently conducted a survey of off-campus students to learn more
about their travel patterns and reasons for choosing certain modes of transportation. The
study also allowed us to map out where each student lives off campus. This information
will help us to redesign transportation services to provide more efficient, cost-effective
service that will be attractive to our off-campus students.

Summary

Figure 28 shows the implementation schedule and the effect of emissions reduction of each
project:
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Figure 29 compares the cost-effectiveness of the projects proposed in this Climate Action Plan through
2050. The X-axis represents the amount of eCO2 reduction and the Y-axis indicates the cost per metric
ton of eCO2 reduced. Note that certain projects such as car-pooling and building renovations will result in
many other benefits which are not captured in this cost evaluation.
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Table 2 summarizes the costs and effectiveness of all the mitigation strategies listed in this
Climate Action Plan:

TABLE 2- MITIGATION STRATEGIES PROJECT SUMMARY

Total o .
. Duration Total Capital Annu_al Lifetime 6 of Start Discounted
Project Name Reductions . Year Cost per Rank
(years) Cost (MT eCO2) Reductions Emissions Reduction
(MT eCO2)

Replace Coal and Gas with Wood 0
Chips in Heating Plant 33.42% $8.71

Replace Outdoor Lighting

Replace Bus Garage Lighting

Install Occupancy Sensors in
Remaining Buildings

Lower HTHW Temperature 0
Output from Heating Plant 0.29%

Replace Old Motors with Energy-
Efficient Units

Car Pool Incentive for Students

Car Pool Incentive for Faculty and
Staff

Increase Compost Rate 0.41%

Renewable Energy Certificates

Replace All Light-Duty Vehicles
with Plug-in Electric

Improve Boiler Efficiency On
Campus by Tube Cleaning / Boiler
Replacement, etc.

Campus-Wide Building
Renovation to Meet LEED Silver 12.05%
or Higher Standards

On-Campus Wind Power

On-Campus Solar Electric
(Photovoltaics)

Solar Thermal for Domestic Hot
Water Preheating

Purchase Carbon Offsets 30.95%




SECTION 5 - EDUCATION, RESEARCH AND COMMUNITY
OUTREACH

Binghamton University students have infinite opportunities to explore sustainability as they
study alongside faculty who are difference-makers in the community and the world. While
strongly influenced by discoveries in science and engineering classrooms, sustainability is an
interdisciplinary topic not relegated to a single school, major or class. Avenues for sustainable
living and learning exist throughout the University.

In the Classroom

Student interest in the environment is growing rapidly and the Environmental Studies
Program provides an outlet for those interested in environmental policy, environmental
law, environmental economics, and environment and people, as well as in ecosystems,
environmental chemistry and environmental earth sciences. The Department of
Geological Sciences and Environmental Studies has a separate specialization in
environmental geology. Curriculum fosters an understanding of the relationships between
humans and the world around us. Critical issues examined are:

V global warming

V  species extinction
V' water contamination
V soil erosion

The Department of Geography touts programs in environmental and resource
management and urban and regional planning, but also allows students to combine tracks
of study to achieve an interdisciplinary approach to sustainability. Local projects provide
opportunities for students to understand and measure the potential environmental impacts
of different types of development and how to avoid or mitigate them. Topics of discovery
include:

V urban decay

V' physical resource development

V' environmental resource management
V economic sustainability

Students in the Thomas J. Watson School of Engineering and Applied Science have
shown such exceptional enthusiasm for sustainability that the administration is working
to implement a sustainability engineering minor to meet the students’ educational needs.

Practical Applications

Invaluable learning also takes place in many natural learning environments. Ecological
agriculture students use the compost organic garden as a field lab, while urban planning students
inspect streets, buildings and homes in local neighborhoods.

Our research centers — including the Center for Autonomous Solar Power (CASP), the Center
for Integrated Watershed Studies (CIWS) and the Center for Advanced Microelectronics
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Manufacturing (CAMM) — are cutting edge. Whether it’s flexible solar cells, supercapacitors
for storing solar energy, renewable energy or hydrological and geochemical examinations, our
faculty and students are at the forefront of sustainability research.

Thomas J. Watson School of Engineering and Applied Science students are putting their
sustainability ideas into action in national competitions. In 2008, they took fourth place for their
super-mileage car, which gets more than 1,300 miles per gallon, in a competition sponsored by
the Society of Automotive Engineers.

Computer science students are getting in on the action, too. They recently teamed up with local
businesses, taking first place by tackling issues such as geothermal heating and chemical waste
minimization as part of a national Federal Aviation Administration design competition.

RESEARCH

Our current research focuses on solar technology conversion efficiency, storage capabilities and
power-system cost reduction; watersheds and the human impact on them; and a 182-acre Nature
Preserve that serves as our largest research laboratory.

Water

At Binghamton, we know that water is a precious resource. Our Center for Integrated
Watershed Studies conducts research on our watersheds — the regions through which
streams and rivers flow. Whether from a biological, geological, geographic, economic or
societal standpoint, humans and the decisions they make have a profound impact on our
watersheds. We bring together people from all these fields to help in watershed
management.

Our Nature Preserve underscores the University’s commitment to preserving our
watersheds and the environment. The 182-acre site includes a 20-acre wetland and
provides hands-on opportunities as a teaching lab to faculty, students and the community.
Geologists and biologists conduct research on groundwater tables, amphibians and
ecosystems in the Nature Preserve year round.

Energy

Our researchers are on the cutting edge of fuel-cell technology, as well as breaking
ground in technologies to harness solar power.

Fuel cells with platinum ambitior+ C.J. Zhong is leading a search for a platinum-based
catalyst that could be at the heart of next-generation fuel cells. These hydrogen-powered
fuel cells work something like a conventional battery, but they never run out. The catalyst
platinum turns out to be the best at speeding up the chemical reaction within hydrogen-
powered fuel cells. But platinum’s superior ability to catalyze the combination of the
oxygen from the atmosphere with hydrogen is offset by economics and chemistry. So
Zhong’s research has several goals: besides reducing the amount of platinum used in the
catalyst, he’s exploring how to increase its activity and stability.
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Batteries for the new electric econormgnergy storage is a crucial issue for the
development of hybrid and electric vehicles as well as more efficient use of electrical
power sources. The University, a world leader in research on advanced batteries based on
lithium, will play a key role in the development of new energy storage devices. M.
Stanley Whittingham’s research focuses on developing batteries that combine high-
energy density with high charge- and discharge-rate capability.

Taming comput er -BinghamoeEsdow-power compatingsgroup is
designing new computer chips that use 40 to 60 percent less energy than current industry
standards, and could save millions annually in utility costs. Kanad Ghose’s research in
high-performance computing and computer architecture has resulted in breakthrough
designs in processor architecture, power-aware systems and high-performance computing
infrastructures. Qinru Qiu’s new work on low-power computing and dynamic power
management could lead to smaller computers that function more efficiently and use less
energy. This research comes at an opportune time: Power demands have risen
exponentially in the last couple of decades.

Squeezing juice frm the sun- The new Center for Autonomous Solar Power will help
to address the national energy crisis and lead to the establishment of companies that will
create jobs upstate. The center, led by Seshu Desu, focuses on tapping into the sun’s
immense supply of renewable energy and making it easily accessible as a flexible, large-
area and low-cost power source. The latest addition to the University’s New York State
Center of Excellence in Small Scale Systems Integration and Packaging (S3IP), CASP
will develop thin-film solar modules. This technology mimics nature’s own energy-
conversion processes.

Key to a new industrial revoliumn - The Center for Advanced Microelectronics
Manufacturing helps demonstrate the feasibility of roll-to-roll (R2R) electronics
manufacturing by establishing processes that produce low-volume test-bed products.
Research at the center will result in flexible, rugged, lightweight electronic components
and innovative products that will be critical to next-generation applications in areas such
as military and homeland security, lighting, energy and power generation, displays and
product identification and tracking. The R2R process is itself more environmentally
friendly than traditional manufacturing methods; it also will enable numerous energy-
efficient technologies.

Cool consideration of a hot issu€The Integrated Electronics Engineering Center, part
of the University’s New York State Center of Excellence, is leading the way in finding
new techniques to optimize the energy efficiency of data centers. Data centers, also called
servers, process and protect vital information related to areas as diverse as financial
markets and military institutions. This research, led by Bahgat Sammakia, will result in
new designs for data centers that can be employed around the world.

Going forward, Binghamton University will engage companies that are directly involved in the
renewable energy technologies together with our faculty, graduate students and researchers to
explore the area of joint interest in renewable energy research. This collaboration will allow the
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fruits of the research efforts to be deployed much more effectively for commercial applications.

COMMUNITY OUTREACH

Binghamton University engages the community members on sustainability issues at various
levels. Prominent speakers, meetings and forums are just some of many forms of our community
outreach efforts. The following examples are other types of activities regularly taking place on
campus:

Earth Day s the only event celebrated simultaneously around the globe by more than
one-billion people. Each April, it’s commemorated by an outdoor event hosted by the
Student Environmental Awareness Coalition (SEAC), offering displays and educational
activities for the campus and community.

The Go Green Institutanvites the Southern Tier’s brightest seventh-graders for a 10-
day, hands-on learning experience focused on a greener living environment. Students
explore science, math and engineering as they relate to sustainability in labs, the Nature
Preserve and by visiting local organizations including BAE Systems and the Broome
County Landfill.

Grassroots groupgpair campus members with the greater community to broaden their
sustainability efforts. There are several environmental student groups including:

V The Student Environmental Awareness Coalition (SEAC) which sponsors events
on campus — including Earth Day — hosts speakers and movies, and provides
learning opportunities at local elementary schools and the local Discovery Center.

V The Binghamton Food Co-op began in the 1970s as an alternative to dining halls.
This nonprofit, student-run organization offers healthy, low-cost organic produce,
ingredients and personal care products for anyone interested.

V  The student-driven Compost Organic Garden Demonstration Project aims to
promote composting and organic gardening through active demonstrations.

V Sierra Club’s local chapter is also very active in raising awareness of all
environmental issues, particularly in the area of global warming.

Other active efforts include:

The Binghanton Regional Sustainability Coalition a source for sustainability training
and education and a center for advocacy networking and coordination. The BRSC
sponsors the Harpur Dean’s Workshop on Sustainability and is collaborating with the
Department of Geological Sciences and Environmental Studies on a new course:
Sustainability and Social Movement.

Binghamton University students, faculty, staff and community members make up
Friends of the Nature Preservdhis group dedicates itself to trail upkeep, habitat
enhancement, guiding walks and education hikes.

Binghamton University continues to develop sustainability programs that encompass the entire
University and reach out to the local community. In October 2008, the University received $4
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million in federal funding for the Center for Autonomous Solar Power, which aims to harness
energy from the sun and make it an easily accessible, low-cost power source. This is being
undertaken in collaboration with partners from several industries.

Events such as Earth Day, Campus Clean-Up, Recyclemania, the annual residence hall energy
conservation contest and more engage students in sustainability efforts, while promotion and
media coverage of these events educates area residents.

The University has also become a “green” leader in Greater Binghamton, the Southern Tier and
New York state through initiatives such as transforming 85,000+ square feet of formerly paved
areas on campus into green space; installing solar-powered parking meters, low-flow plumbing
fixtures and occupancy sensors throughout campus; composting thousands of pounds of waste
and recycling 90 percent of dining hall service ware; and by becoming the first SUNY institution
to install a solar hot-water system to reduce reliance on natural gas.

Additionally, the University has set an example within the community and throughout the SUNY
system by earning LEED certification for the energy-efficient design, construction and operation
of two of our residence halls. These were the first SUNY residence halls and Greater
Binghamton buildings to achieve this high standard. We have made a further commitment that
all new building or major renovation projects will be built to at least LEED Silver standards or
the equivalent, and our University Downtown Center, opened in August 2007, has recently been
awarded LEED Silver status.

Going forward, Binghamton University will continue to bring in various experts from across the
nation to present information on green efforts, sustainability, climate change and more. These
programs are open to students and most are also open to the general public.
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SECTION 6 - FINANCING

Financing of the proposed projects will come from several sources:

Capital Projects - The University will continue to advocate to the State University of New
York for capital investment in building renovation to improve energy efficiency. The capital
investment will not only aid in reducing the campus’s energy consumption, it will also fuel

the local and state economies.

Performance Contracts - Many large companies offer “performance-based” contracts for
energy efficiency, renewable energy and cogeneration type projects. This type of financing
structure will transfer the capital burden and system performance risk to the contractors. The
customer will in turn make installments based on calculated savings generated with the
project.

Energy Efficiency Projects - The University will continue to support using surplus utility
funds to invest in energy-efficiency projects. This is a revolving process and as more and
more energy-efficiency improvement projects are completed, more savings will be realized
for future investments.

Renewable Energy Credits - RECs will be included in the utility budget as it is a state-
mandated cost.

NYSERDA Incentive Programs - the New York State Energy Research and Development
Authority (NYSERDA) collects a “System Benefit Charge”, part of all utility bills, which
funds energy-efficiency and renewable-energy projects. The University is an active
participant in many incentive programs.

Research Grants - Federal, state and other grants will be sought for our research efforts.
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SECTION 7 - TRACKING PROGRESS

Progress will be tracked on both tangible and intangible results. The University has selected
2000 as our emissions baseline since earlier records and data are scarce. All changes will be
compared against the baseline year.

TANGIBLE RESULTS
The following billing data and actual measurements will be used to track tangible results:

purchased electricity

renewable energy credits
natural gas

solid fuel (coal and wood chips)
propane

water

sewer

solid-waste disposal tonnage
collected compost weights

< < EEE < < <=

To maintain consistency of the emission data sources used in our calculations, we will continue
to rely on surveys to produce campus commute data. We will conduct electronic surveys to
reduce the need for paper waste.

In addition to tracking total campus emissions, the Physical Facilities Department also collects
sub-metering data of electricity and gas usage at individual building levels. This information is
already in EPA’s EnergyStar Portfolio Manager reporting system and has helped us understand
and improve energy usage profiles of various types of buildings on campus.

INTANGIBLE RESULTS

Progress made in areas of education, research and community outreach will also be reported and
recorded during the Task Force meetings. The Association for the Advancement of Sustainability
in Higher Education (AASHE) has recently launched a Sustainability Tracking, Assessment &
Rating System (STARS) as a voluntary self-reporting program. STARS is designed to:

U provide a guide for advancing sustainability in all sectors of higher education.

U enable meaningful comparisons over time and across institutions by establishing a
common standard of measurement for sustainability in higher education.

U create incentives for continual improvement toward sustainability.

U facilitate information sharing about higher education sustainability practices and
performance.

U build a stronger, more diverse campus sustainability community.

The University is currently considering the level of participation in this program. With the
substantial amount of details required for the STARS reporting system, re-allocation of existing
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minimum, the University will adopt the of the STARS system as a measuring
guideline.



