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l. Introduction

Background






Figure I.2. Climate warming in California relative to other U.S. states. Source: National Climatic Data Center,
State Annual and Seasonal Time Series, National Oceanographic and Atmospheric Administration. Available

online at






Figure I.3. Comparison of East Bay’s and other CSU campuses’ emissions profiles. Top: Total campus
emissions. Bottom: Emission per FTE-student. Emissions reported here are a common subset of those
reported by the CACP Calculator, that were selected by Second Nature from emissions reported to it by the
different universities. Therefore Cal State East Bay emissions reported here, were based on the 2016 GHG

Inventory, but are different because some categories are excluded. (Data
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On January 26, 2015, Cal State East Bay President, Leroy M. Morishita, signed the American
College and University Presidents’ Climate Commitment [ACUPCC] , which commits the

campus to achieve carbon neutrality as soon as possible.

In October 2015 the ACUPCC was rebranded into the Climate Commitment, Carbon
Commitment, and Resilience Commitment. The Carbon Commitment essentially reproduced
the ACUPCC; hence ACUPCC signatories, including Cal State East Bay, are now referred to as

Carbon Commitment signatories. This convention is followed throughout the rest of this report.
As a Carbon Commitment signatory, Cal State East Bay is required to*:
1. Develop a Climate Action Plan (CAP) to achieve carbon neutrality™

a. Within two months of signing this document, create internal institutional

structures to guide the development and implementation of the CAP

b. Within one year of the implementation start date, complete a GHG emissions
inventory and identify near term opportunities for GHG reduction. Report these in

the first annual evaluation of progress

c. Within two years of the implementation start date complete the CAP**, which will

include:

i. Atarget date for achieving carbon neutrality as so4 181.91 -1 (a) 2 (i) 891 a2 (u) 2 (4
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Approach

The CAP addresses Cal State East Bay’s two campuses: Hayward (main) and Concord
(satellite). The University also holds Continuing Education classes at the Oakland Center.
However, because of the relatively small number of classes taught at the Oakland Center, and
because Cal State East Bay does not own or maintain the building where it operates, the Center

was excluded from the baseline Greenhouse Gas Inventory and is not considered in the CAP.

The CAP is comprehensive, addressing both direct and indirect sources of emissions, as
required under the President’s Carbon Commitment. Following the Greenhouse Gas Protocaol,

sources are broken into the following scopes.
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Cal State East Bay has integrated education into all aspects of its climate action planning
process. The baseline Greenhouse Gas Inventory, completed in December of 2015, was
conducted by the students of Environmental Studies 3480 (ENVT 3480, Applied Field Studies)
again under the guidance of Professor Garbesi, Director of Sustainability Buckholz, and with the
assistance of Facilities Management Staff. Preliminary research for this CAP was conducted in
the Environmental Studies Senior Seminar Class (ENVT 4800) in the Spring of 2016. The

following year, the Senior Seminar class conducted an energy audit of the Concord Campus,
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Figure Il.1. Cal State East Bay GHG emissions reductions under the CAP scenario. The red area shows the
residual emissions after reductions in place on any given date; all other wedges show University-initiated
emissions reductions by source. The top-most boundary of all of the wedges shows projected business-as-

usual emissions in the absence of a climate action plan.

Umbrella Policies
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Table Ill.1. Summary from the AY2013/2014 Greenhouse Gas Inventory
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Scope 2 139,826.4 3,357,214.6 3,331.6 50.6 3,455.6
Scope 3 454,826.3 37,853,696.2 5,310.1 2,091.5 38,609.7
All Scopes 664,942.5 44,997,081.2 9,002.3 2,221.2 46,361.6
All Offsets 244.7

Net Emissions: 46,606.3
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Figure IIl.3. AY 2013/2014 GHG Emissions by Scope presented in thousands of metric tonnes of eCO and as a
percentage in parentheses.

It is important to note, however, that the most viable opportunities for emissions reductions may
not come from the largest sources. For example, the University has far less control over
emissions from commuting (the largest source of its emissions), than it has over emissions
associated with its vehicle fleet and its building energy use. Therefore, while it is critical to
aggressively pursue emissions from all sources to meet the Presidents’ Carbon Commitment,

the University will prioritize resources based on the potential for carbon emissions reductions.

If Scope 3 emissions, which are dominated by domestic commuting and student international
travel, are removed from the analysis and only Scope 1 and Scope 2 emissions are considered,
on-campus stationary energy use (i.e. natural gas use) and purchased electricity use make up

52% and 38% of GHG emissions, respectively, as shown in Figure 111.4.
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Table IIl.3. The 2014 Shell Energy Custom Power Mix assuming the unspecified portion is 100% coal (CA-CP
Custom Power Mix) and then with the assumption that the unspecified power mix reflects the State of

California’s average power mix (CA-CP Custom Power Mix Revised). Details described in footnote.”

CA-CP CUSTOM CA-CP CUSTOM
ENERGY RESOURCES

POWER MIX* POWER MIX REVISED**

Solar, Wind, Geo, and Small Hydro 35.3% 35.55%
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Greenhouse Gas Emissions Projections Modeling

In this CAP, the GHG future emissions projections modeling examines two main scenarios:
I Business-as-usual (BAU) Emissions from 2015 - 2050: models what we expect Cal
State East Bay's future CO, emissions to be in the absence of a campus carbon

neutrality policy, and
I CAP Emissions from 2015 - 2050: what we expect Cal State East Bay’s future CO,

emissions to be
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growth assumed to continue through 2040, the model predicts an increase in emissions during

that period, after which time all driving forces are assumed to remain constant.

Business-as-Usual 5¢
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Figure IIl.5. GHG emissions projections: business-as-usual scenario. Includes emissions from the Hayward

and Concord Campuses.
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BAU Emissions Projection Modeling for Electricity and Natural Gas Usage

To project BAU carbon dioxide (CO,) emissions from natural gas and electricity use on campus,
the BAU model accounts for projected changes in the gross square footage (GSF) of buildings,
including the retirement of old buildings and the introduction of new buildings. The model makes
the following assumptions:
I All building types are built out to their “maximum buildout” square footage, as listed in
the 2009 Master Plan;
I Building additions proceed linearly;
I The energy-use intensity (EUI) of new buildings improves over time to meet Title 24
requirements;
I The current contribution of on-site photovoltaics (PV) to campus electricity supply
remains unchanged; and
I The relative contributions of free passive solar energy to space conditioning and day-

lighting also remain at their current level.

The projected changes in the GSF of buildings are based on the 2009 Campus Master Plan.

While this long range plan was designed to “direct the growth on campus for at least the next 20

years” (i.e., 2030 or beyond), it was suspended, but not replaced, due to legal challenges over

the adequacy of its Environmental Impact Report. While still unsettled, the residual issues do

not relate to building infrastructure, therefore, we assume that the Master Plan still constitutes
the best framework from which to work. However, because of delays associated with the legal
challenges, campus development was substantially slowed. Therefore, this analysis assumes
that full buildout of the campus plans does not occur until 2040. As shown in Table 1ll.5, at
maximum buildout the total GSF of buildings is expected to almost double from its current value,
with the most notable changes in built area being the addition of parking structures, residence

halls, and warehouse space®. GSF on the Concord Campus is assumed to remain unchanged.

22 The current value include the new SF Building.
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Table IIl.5. Gross square footage (ftz) by building type: 2015 and in 2040 (Assumes that maximum buildout

specified in the 2009 Campus Master Plan is achieved in 2040)

Building Type 2015 Maximum Buildout
Academic 744,909 1,619,712
Dining 21,388 41,876
Medical Office 23,900 23,900
Office’ 306,449 381,793
Parking Structure? 0 1,305,000
Rec Center / Student Union 126,998 126,998
Residence Hall 391,615 819,379
Retail 36,051 36,051
Science 205,320 525,320
Warehouse & Central Plant® 28,868 238,568
TOTAL 1,885,498
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Table III.6. Projected EUIs of Campus Building Types in thousands of British thermal units per square foot
(kBtu/ftZ) for new buildings by year, and for retrofits (Rtro). The table values are for total energy use,

including both electricity and natural gas.

Building Type 1978 1982 1995 2006 2013 2020 2027 2034 2040 Rtro
Academic 66 63 42 39

34



To estimate the electricity use, the BAU model assumes that the fraction of total building energy

use that comes from electricity (fe
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natural gas usage is multiplied by the carbon emissions factor for natural gas (cefag.).
Accordingly:

The Chancellor’s office projects carbon emissions factors for each campus on its GHG
Emissions Worksheet,?® which are intended to address emission reductions from State

Regulations (e.g. legislated progress under the Renewables Portfolio Standard) as well as the
campus-
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Figure Ill.8. Projected combined business-as-usual commute emissions from student, faculty, and staff

commuting.

CAP Emissions Reduction Modeling

This section describes our GHG projections modeling assuming implementation of this CAP.
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Scope 1 and 2 Carbon Neutrality Modeling

Figure 111.9 illustrates the emissions reduction plan for Scope 1 and 2 emissions, according to
the assumptions described in Table I1l.4. Achieved through a combination of mechanisms
outlined in the Energy Efficient Buildings and Energy End-Uses chapter (energy efficiency
improvements, technology switching, and switching to renewable energy), the vast majority of

emissions reductions are expected to be achieved without need for
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Figure 111.10. Scope 3 emissions reductions under the CAP. The red area shows residual emissions, all other

wedges show University-initiated emissions reductions under the CAP.

V. Energy Management and Supply

Controlling energy-related GHG emissions is clearly the primary challenge of climate action
planning. Energy use is by far the largest source of the University’s GHG emissions, dominated

by carbon emissions in the form of carbon dioxide (CO,). The campus uses energy in buildings
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I include the cost of carbon in all cost-benefit accounting and conservation culture must
be infused into facilities operations; and

I implement the switch to renewable energy supply.

While Second Nature recommends the following loading order for carbon management, in fact,
1 and 2 must be pursued simultaneously:*°
1. Avoiding or reducing emissions through efficiency & conservation
2. Eliminating emissions through switching to renewable (zero carbon) sources of energy
3. Sequestering or offsetting any remaining emissions.

With renewable energy now coming into cost parity with conventional energy sources,*
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and provide a means to switch to renewables without the GHG emissions uncertainties currently
inherent in grid power. Community shared solar has taken a variety of forms, as described by
the City of San Francisco’s Environment Program:* “Community shared solar is the term most
often used to describe solar photovoltaic (PV) systems that supply electricity to multiple

customers within a geographic region (e.g., neighborhood, city, utility service area). In many
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free energy by 2040. To meets it goal, the University must not only significantly reduce its

energy use intensity, it must also vigorously pursue a more renewable energy supply.

As explained above, the current complete lack of information regarding the ‘unspecified’ portion
of fuel mix creates very significant uncertainties regarding carbon emissions from grid electricity.
This situation may be remedied by 2016 legislation (AB 1110) which requires electricity
providers to disclose not only the fuel mix of their product, but also GHG emissions intensity,*
but that legislation will not be implemented until 2020, and whether it indeed reduces the
uncertainty remains to be seen. Unfortunately, such information will not be available before the

current Shell Energy Contract expires in December of 2019. Therefore, to reduce uncertainty
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Table IV.1. BAU-projected electricity demand and PV panel area that would be needed to provide 100% of
that demand with solar energy.39 (Note the BAU demand excludes that portion of campus energy currently

supplied by on-site photovoltaics)

Panel Panel
Years BAU area needed (m?) area needed (ft?)
grid electricity consumed
(kKWhlyr)
2014 17,633,250
67,098 722,232
2016 17,654,357
67,178 723,096
2020 20,328,243
77,353 832,615
2027 22,835,416
86,893 935,305
2034 24,879,703
94,672 1,019,036
2040 26,631,949
101,339 1,090,805

For comparison, Table IV.2, shows the University’s current energy use for electricity and natural

gas and the land areas of the University’s two campuses.

38 Based on National Renewable Energy Laboratory, NSRDB Dataviewer. Available online:
https://maps.nrel.gov/nsrdb-viewer/.

3 The analysis assumes that 100% of energy generated can be used to offset demand, as with today’s net metered
systems.
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Table IV.2. Total Electricity and Natural Gas Energy Use in AY2015/2016 and Land Areas of the Hayward and
Concord Campuses.

Campus Energy Use Area of Campus  Area of Campus
Campus (millions kWh / year)’ (thousands m?) (millions of ft%)

Hayward
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was modeled because a system this size or smaller is currently considered most cost effective
by the CSU Chancellor’'s Office Energy Managers*’. That condition is met as long as the power
output of the PV system is always less than the campus load. Assuming a PV system that is

15% efficient by PV panel area and that has an 80% efficiency in converting the panel's DC

power into AC power at the load, this condition can be described mathematically as follows:

Where Pg,(kW/m?) is the clear-sky solar radiation at a given instant in time measured in

kilowatts per square meter, A(m
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Figure IV.5. Building-integrated photovoltaics, such as on this day-care center in Germany, can be used on

new campus buildings with PV displacing the cost of wall and roofing material.
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Table IV.4. Electricity and Natural Gas Use in 2015 by Various Campus Locations.
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The Action Steps
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both campuses are located in suburban environments; the main campus is located atop a fairly
steep hill and the Concord campus is both hilly, suburban, and far from any main transit hubs.
Further complicating student commuting is that a high percentage of Cal State East Bay

students also work, attend part-time, and/or are older with families®.

The main campus in Hayward is on a hill overlooking the city. Most commuters arrive via

Mission Boulevard and either the primary entr
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Figure V.1. Map illustrating the Cal State East Bay Hayward Campus and adjacent area. The orange line
indicates the bike route from the Hayward BART Station while the green shaded area shows the location of
hiking and biking trails running from Memorial Park (roughly northwest of the campus) to East Avenue Park

(roughly northeast). Trail map courtesy of Velo Routes: http://veloroutes.org/bikemaps/?route=74948#

Local bus lines serve both campuses with Hayward receiving more frequent service with a bus
arriving every twenty minutes. Cal State East Bay also provides shuttle service to and from the
closest BART stations (Hayward and South Hayward BART Stations for the main campus,

Concord BART Station for the Concord satellite campus).

As shown in Figure V.2 , there are a large array of approaches to reduce commuting and its
associated emissions. These include mechanisms that allow remote access to campus (e.g.
online courses and telework), parking-related incentives to reduce single-occupancy vehicle use
and to increase the use of other lower carbon alternatives, as well as a range of other travel-
reduction mechanisms that can be broken into four subcategories: mass transit promotion,
creating affordable and accessible housing near campus, encouraging ride-sharing, and

promoting bicycling.
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Figure V.2. A wide range of approaches are available to reduce commuting-related GHG emissions. This plot
was compiled by ENVT 4800 Sp2016.

One can evaluate the most promising approaches by considering their relative costs versus the
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1 Campus Loop Shuttle making stops around campus and at University Village Student

Housing
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Creating transit incentives such a

67



construction than in renovation®. In a ZNE building, the total amount of energy used by the
building on an annual basis is roughly equal to the amount of renewable energy created on the

site. California’s Energy Efficiency Strategic Plan sets a goal of requiring all new commercial
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Energy Efficient Building Design
To minimize the use of exogenous sources of energy, ZNE buildings employ the principles of

passive solar design. Building elements are oriented and designed to maximize the use of
passive solar heating, cooling, and ventilation. The building shell should be well insulated;
glazing should be super-efficient, provide maximum daylighting potential, and shading, where
necessary, to avoid excess heat loading. Thermal mass or phase change materials are used to
buffer large diurnal temperature swings. Passive solar design of buildings need not result in

increased costs. With intentional design, significant gains can be achieved at the same or lower
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heating a far distant second. There are three theoretical possibilities for displacing natural-gas

use on campus:

1. Replace natural gas with a bio-fuel
2. Use offsets

3. Replace natural gas with electric heating technology run on renewable energy

Replacing natural-gas with biofuels is both impractical and unsustainable in the long term; the
campus lacks access to a large and sustainable source of biofuels, and biologically productive
lands are better used for food production and to sustain ecosystem services than for fuel
production. Offsets are considered a last resort under the Carbon Commitment, and they will be
needed to cover transportation energy use that cannot be eliminated in other ways. That leaves
replacing natural gas with electricity. Though not yet common, highly efficient commercial

technology already exists for that purpose: namely heat pumps.*
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beyond the scope of this report. Because active solar heating is a well-understood technology,
particularly for water heating applications, the remainder of this section is devoted to discussion

of heat pump technology and its energy implications.

Heat pumps are basically refrigeration systems (i.e. vapor compression systems) run in reverse:
heat is moved from a low temperature reservoir (e.g. from outdoors in winter time) to a high
temperature reservoir (i.e., to the heated interior of the building). At the same time, the ‘waste’
heat from operating the heat pumps is added to that delivered indoors. In this way, more
energy is delivered to the building than the energy used to operate the system -- typically much

more.

Figure VI.2 illustrates a typical heat pump system and its energy flows, expressed in kilowatts
(kW). As illustrated, 4 times as much energy is delivered to the building than is used in the form
of electricity. That quantity (heat power delivered to or from the building + electric power
consumed) is referred to as the coefficient of performance (COP). Run in the opposite direction
(for cooling), the waste heat from the electric power is not useful and is therefore rejected
outdoors. In that case it does not benefit the interior space, so the COP for cooling is 3, while

the COP for heating is 4, for the same technology.

electrical
power, 1 kW
heal :
heat from
3 | "‘i'."" par’;"“"' enVviironment
(3 | house, P- B 2 LW
4 kW

Figure VI.2. Heat pumps deliver more heat energy to the building than they use. Source:
http://www.powerknot.com/2011/03/01/cops-eers-and-seers/
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Table VI.1. Natural gas use in U.S. educational institutions. The breakdown by end-use is based on average
national data, since the University currently lacks the submetered data on the different natural gas end uses
on campus.

Fraction

Energy remaining

Percent of total  savings after CAP

End-Use Billion cubic feet  consumption potential measures
Space heating 207 72.9% 71% 21%
Water heating 53 18.7% 71% 5.4%
Cooking 10 3.5% 50% 1.8%
Other 14 4.9% 0% 4.9%
Total 284 100.0% 33%

Source: Energy Information Administration, Commercial Building Energy Consumption Survey, Table E8. Natural gas
consumption and conditional energy intensities (cubic feet) by end use, 2012. Available online:
https://www.eia.gov/consumption/commercial/data/2012/c&e/cfm/e8.php
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Table VI.2. Electricity Consumption by End Use in Education in the United States.

End Use Trillion Btu Percent

Cooling
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LED Lighting

LED walkway lighting on the Concord Campus.

As shown in Table V1.2, Lighting is the second largest end-use of electricity in the U.S.
education sector, following closely after cooling. It is likely to constitute a larger relative share at
Cal State East Bay, because of the region’s mild summer climate relative to the nation as a

whole. Thus, lighting likely constitutes the University’s largest electricity demand.

LED lighting is progressively taking over the lighting market because of its increasingly high
quality, high efficiency, rapid cost reductions, and design flexibility. Moreover, its lighting
efficiency (efficacy) is expected to increase dramatically over the coming decades, providing
large lighting energy demand savings for the University. These advances were not included in
the BAU model because the campus has control over how actively and early it pursues these
opportunities.

This section examines projected improvements in efficacy and lighting cost reductions of LED
replacements for linear T8 Fluorescent lamps -- the workhorse of University lighting. LED

replacements are already more efficient than Fluorescent T8’s according to the US Department
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of Energy (DOE), as shown in Table VI.3. DOE anticipates that the efficacy of LED lamps will
improve by 50% by 2030, relative to 2015. For LED-integrated fixtures (i.e. luminaires) efficacy

is expected to improve by even more. This means that by 2030 the University could expect to
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Table VI.4. Current and projected lighting costs for LED general service linear fixtures (dollars per kilolumen,
$/kim)

2015 2020 2030 2030/2015
LED Lamp $89 $60 $28 31%
LED Luminaire $89 $62 $30 34%

Source: Navigant Consulting, Energy Savings Forecast of Solid-State Lighting in General lllumination Applications,
U.S. Department of Energy. August 2014. Page 52.

The University can set an example by pursuing early investment in LED lighting, and parking lot
lighting may be a good place to begin. Parking lots constitute a large fraction of University
lighting energy, as shown by the results of a recent student energy audit on the Concord

Campus (Figure VI1.3). Conversions of high pressure sodium (HPS) lighting in parking lots may

provide a particularly good high-visibility, high return investment opportunity.

Comparison of Exterids . .o)’m

to Classroom Energy Use

Figure VI.3. Exterior lighting dominates lighting energy use on the Concord Campus, according to a Spring
2017 Energy Audit Conducted by students in the Environmental Studies Senior Seminar. That use is
dominated by the 250-W high-pressure sodium lights with inefficient magnetic ballasts shown at right.

77






A total of 66 computer-lab computers were investigated in Spring 2017 on the Concord Campus,
examining the power savings settings for the computers and their associated monitors. The
findings, documented in Table VI.5, indicate that far greater savings could be obtained simply
from better management of the computers. Almost # of the computers themselves had no
power saving enabled, meaning that if the computer is switched on, it will stay in active mode
regardless of whether it is being used or not. More than $ of the monitors had no power saving

enabled, and those that did, had unjustifiably long lag times to auto off, most set at 45 minutes,
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" a 100 kW PV system
' LED lighting and controls
I A SMART Room was constructed in the Art & Education Building in 2017 with LED

lighting and WattStopper light controls (self-dimming and motion sensors).

The Action Steps

81



\cB.!

BA2$5)@7"> AFJ#AHEF () )6°76#:7IB"B! R P16+ Gl E T
<HIKTEA2A$H)O"-) 87" G>:6+! CE6 " 78#: 71+ 5
STA<HHL HS)ATAUTEAF)  F6:7+:#4(1 166l 780!

3(3HA3ICTCH"+817+788%1G; 7! E6"7é#:7!
E6+:66"+801:6!7+#TH7IEGL7! 6F78#:*6+#1!>6;:!
797> NTITGH " *+817+7688! ;#N*8; 1066 E!

E#+#87TET7+:1#+"1B"B! E6&717J7>N7!
TE*;;*6+; 1677 G>:*6+;! 7+7888G; 7!
“8#>M+8!

82



VII. Housing

Background

According to the AY2013/2014 Greenhouse Gas Inventory, Pioneer Heights is responsible for
about 12% of the University’s electricity consumption and about 17% of its natural gas
consumption. Located on the southeast edge of the Hayward Campus, Pioneer Heights is the
main on-campus residential student housing complex at Cal State East Bay®®. Pioneer Heights
was constructed in three phases: Phase | was completed in 1989; Phase Il was completed in
2006; and Phase lll was completed in 2008. Pioneer Heights is comprised of 11 buildings
(residential, office, and dining) and includes approximately 400,000 square feet of building

space. Current capacity is approximately 1,600 residents, but the Cal State East Bay Master
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Similarly, investigating the development of ZNE buildings for low-cost faculty housing would
have a significant GHG reduction potential because faculty would not need to commute to
campus. Housing for faculty has a co-benefit of attracting qualified faculty on a state salary in

an area that has a high cost of living.

VIII. Procurement

Background

Energy efficient procurement policies are widely used, easy to implement, and can have a
profound impact on University GHG emissions from a broad range of electricity and natural-gas
using appliances and equipment. The most widely used policy is to simply require the purchase
of ENERGY STAR® products, for all products that fall under ENERGY STAR® certification.
These include lighting products, office equipment, electronics, heating and cooling equipment,
water heaters, building products and commercial food service equipment®. More rigorous
certification is available for electronic equipment: EPEAT-certified products must meet ENERGY
STAR® efficiency standards as well as other environmental standards. Because of their energy
savings, energy efficient products often have lower life-cycle costs than the conventional
alternatives, saving the University money as well as energy and reducing GHG emissions.
ENERGY STAR® and other certifications provide an easy and quality assured mechanism for

the University to identify preferred products.

Accomplishments

I 100% Recycled Copy/Print Paper® Policy approved by the Campus Sustainability

Committee

Tracking of recycled content in purchases and green products

Paperwork reduction through adoption of campus purchasing portal, Campus

Marketplace, with 13 other CSU campuses.

% ENERGY STAR® s a joint US Department of Energy, US Environmental Protection Agency program that certifies
energy efficient products. A full accounting of ENERGY STAR® products is available online:
https://www.energystar.gov/products?s=mega.

o1 Paper is included in the CAP because emissions related to paper transport are taken into consideration in the
Greenhouse Gas Inventory.
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IX. Landscaping

Background

Landscaping contributes to University GHG emissions both directly and indirectly through
irrigation, energy use, and applied synthetic fertilizers. Water-related energy use consumes
20% of the State of California’s electricity, as the processes of extraction, treatment, and
conveyance are energy-intensive®. Likewise, it takes sizable quantities of water to produce
energy to cool the machinery that extracts fuel, therefore conserving water and energy use in all

processes including landscaping reduces carbon emissions.

Landscape-based climate mitigation can take a number of forms:
I GHG emissions can be reduced directly by
" Reducing the fertilizer use

" Reducing water use
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Figure IX.1. Hayward Campus open space includes 130 acres in the enclosed polygon (marked by white dots
and line segments).

Figure IX.2. Concord Campus open space includes approximately 300 acres, as marked.

In Spring 2017, students in the Environmental Studies Senior Seminar course conducted an
assessment of the campuses’ potential to sequester carbon by replanting mixed oak woodland,

indigenous to California’s Central Coast. Based on a literature review, the students found that
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The food production program could take many forms that are no mutually exclusive. These
included teaching gardens, community gardens and a community supported agricultural

approach that allows excess production to be sold to the campus community and beyond. In
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ultimately be essential to achieving the broader goal. There is a far larger faculty knowledge

gap on the specific issue of climate neutrality than on the more general issue of sustainability.

Faculty Engagement

Apropos of faculty engagement in carbon neutrality and sustainability coursework, this can be
incentivized by explicitly recognizing work focused on the University’s ILOs in the retention,
tenure, and promotion process. Currently, there are no such incentives. Their inclusion has
been the subject of the the Academic Senate’s Ad Hoc Committee on Sustainability, which will
require the collaboration of Senate’s Faculty Affairs Committee and the approval of the Senate

itself.

Faculty hiring to increase the number of new hires who can support the University’s ILOs is also
essential to build and maintain the capacity necessary to carry out the University’s mission. The
University's Affinity Hires Program was successfully engaged in that during the past three years,

but such hires have been at least temporarily suspended.

Committee work related to carbon neutrality acts as a form of faculty development in the subject
area. There are three formal channels in which faculty are currently engaged. The Academic
Senate’s Ad Hoc Committee on Sustainability is composed of ten members: nine faculty and
one student. The duties of this committee are to make policy recommendations to the
Academic Senate to achieve the University's academic sustainability commitments and goals,
promote sustainability as a focus of curricular and co-curricular activities, promote opportunities
for sustainability research and scholarship, and report to the Senate annually on the work of the
Committee®®. Additionally, faculty hold four seats on the Campus Sustainability Committee
(CSC)™ and participate in the CSC CAP Task Force, whose goal is to meet the requirements of
the Carbon Commitment. Lastly, faculty also serve as subject matter experts on issues related
to sustainability throughout the academic year during events and through various committees,

and lead curricular sustainability efforts in the classroom.

69 Sustainability Committee Bi-Laws: http://www.csueastbay.edu/faculty/senate/files/docs/ad-
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Campus as a Living Lab

The CSU System offers an annual Campus as a Living Lab (CALL) Grant, which is intended to

connect faculty with facilities staff to work together to address a specific sustainability-related
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XI. Finance

Background

In the past the University’s carbon abatement investments have been largely opportunistic. If
investments were cost saving (such as with energy efficiency projects) or cost neutral (as with

solar energy investments) in the near term and favorable opportunities presented themselves,
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Table XII.1. State-
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Achieving these milestones will require active management by the Office of Sustainability and
the active cooperation of all units. The responsibilities of the different units are outlined in The
Action Steps of the individual chapters. GHG emissions will be inventoried annually. Tri-
annually (every three years) the University’'s emissions will be ‘trued-up’ to ensure that we stay
on track. If interim emissions reductions targets are missed (shown as ‘Residual’ emissions in
Figure 11.1), the University will use offsets to stay on target. If targets are beaten, they may be

used to make up for missed targets in later years.

Achieving the milestones will require a host of actions, many under the mandate of Facilities
Development and Operations. Key actions include:
I Installing 630kW of PV on the Concord Campus within one year;
I Installing an additional 2.2 MW of PV on site at the Hayward Campus within 3 years, and
a total of 3.5MW within 5 years;
I Continuing to either install 680 kW/year of solar capacity university-wide thereafter
through 2040, or obtain its equivalent by other means outlined in this report; and
I Replacing 24,000 therms/year of natural-gas applications with carbon-free options,

initiating major projects within 2 years.
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2045 13,544 | 299 274 12,991 27,368 10,158 21,744
2046 13,544 | 299 274 12,991 27,368 10,158 21,744
2047 13,544 | 299 274 12,991 27,368 10,158 21,744
2048 13,544 | 299 274 12,991 27,368 10,158 21,744
2049 13,544 | 299 274 12,991 27,368 10,158 21,744
2050 13,544 | 299 274 12,991 27,368 10,158 21,744
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Glossary

American Carbon Registry (ACR)

American College and University
Presidents' Climate Commitment
(ACUPCC)

Business as usual (BAU)

California Air Resources Board
(CARB)

Carbon Commitment

Carbon dioxide equivalent (eCO2)

Non-profit that registers voluntary carbon market
projects for the California compliance market.

Agreement that commits the campus to achieve
carbon neutrality as soon as possible. rebranded in
Oct 2015 as Climate Commitment, Carbon
Commitment, and Resilience Commitment.

The level of emissions that would result if future
development trends follow those of the past and no
changes in policies take place.

Air quality regulation agency for the State of
California.

Effort undertaken by a network of colleges and
universities to eliminate net GHG emissions from
campus operations, promote climate research and
education.
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Greenhouse Gas (GHG)

Gross square footage (GSF)

Institutional Learning Outcome (ILO)

Kilowatt (KW)

Kilowatt-hour (KWh)

Metric tonnes of carbon dioxide
equivalent (MTeCO2)

Photovoltaic (PV)

Second Nature

radiation within the atmosphere and resulting in an
overall warming of the planet.

Gases that contribute to climate change, the largest
contributors being carbon dioxide (CO2), methane
(CH4), nitrous oxide (N20), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulphur
hexafluoride (SF6), which are bundled together for
accounting purposes as equivalent CO2 emissions
(eC0O2).

The total square footage of a building.

Shared, campus-wide articulation of expectations for
all degree recipients.

Unit of power; one thousand watts of power.

Unit of energy; one thousand watts of power used in
one hour of time.

Standard unit of measurement in which carbon
dioxide emissions and their equivalents are reported.
A metric tonne, as opposed to the short ton, is equal
to 1,000 kilograms.

The technology used for conversion of solar radiation
into electric energy.

A non-profit organization that assists institutions of
higher learning to create and achieve climate goals.
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