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Carbon�
	
Transportation�
	
Materials�
	
Landscape�
	
Land Use and Site Development�
	

Recommendations for these areas have been developed 
using a holistic, systems-based approach that provides 
�Š�1�Œ�˜�–�™�›�Ž�‘�Ž�—�œ�’�Ÿ�Ž�1�˜�Ÿ�Ž�›�Ÿ�’�Ž� �1�˜�•�1�›�Ž�œ�˜�ž�›�Œ�Ž�1���˜� �œ�ð�1�•�’�—�”�’�—�•�1
sources to end-use. 

The sections on each topic are organized to provide 
information on goals or targets, existing conditions, 
relevant current initiatives, and references and codes, 
and details of the approach to achieving the proposed 
targets.

�7�K�H���&�D�O���6�W�D�W�H���(�D�V�W���%�D�\���+�D�\�Z�D�U�G���F�D�P�S�X�V��
�K�D�V���D�������������0�:���U�R�R�I�W�R�S���S�K�R�W�R�Y�R�O�W�D�L�F�����3�9����
installation that produces approximately 
�������R�I���L�W�V���S�R�Z�H�U���Q�H�H�G�V������
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Energy

Vision and Goals

The energy vision for the Hayward campus is to 
achieve a sustainable energy balance that is resilient, 
�Ž���Œ�’�Ž�—�•�ð�1�Š�—�•�1�•�Ž�Š�•�œ�1�•�˜�1�˜�Ÿ�Ž�›�Š�•�•�1�Œ�Š�›�‹�˜�—�1�—�Ž�ž�•�›�Š�•�’�•�¢�1�Š�•�1
the campus by the year 2030.  Included are a mix of 
concepts that apply to individual buildings and to the 
larger campus area as a whole.

For planning purposes, it is assumed that existing 
campus buildings will likely make up about half of the 
total building stock in 2030. Reduction of the energy 
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�™�˜� �Ž�›�1�•�›�˜�–�1�’�•�œ�1�W�ï�V�[�1�����1�›�˜�˜���˜�™�1�™�‘�˜�•�˜�Ÿ�˜�•�•�Š�’�Œ�1�û�����ü�1
installations.  
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Executive Order 987 calling for a 15% reduction in �
	
2003/4 energy levels by 2009/10
Executive Order S-12-04 requesting that CSU campuses �
	
participate in State-wide energy conservation and 
reduced electrical demand
A total co-generation capacity increase from 24 MW to �
	
40 MW by 2014
���¡�Ž�Œ�ž�•�’�Ÿ�Ž�1���›�•�Ž�›�,�_�^�]�1�œ�Ž�4�’�—�•�1�•�ž�’�•�Ž�•�’�—�Ž�œ�1�•�˜�›�1�•�’�•�‘�•�’�—�•�ð�1�
	
�‹�ž�’�•�•�’�—�•�1�Ž�—�Ÿ�Ž�•�˜�™�Ž�1�Š�—�•�1�•�‘�Ž�1�ž�œ�Ž�1�˜�•�1�Ž���Œ�’�Ž�—�•�1�Ž�š�ž�’�™�–�Ž�—�•
An overall renewable energy increase from 2 MW to 10 �
	
MW by 2014.

In addition to the above system-wide initiatives and the 
campus’ photovoltaic system, Cal State East Bay is in 
�•�‘�Ž�1���—�Š�•�1�œ�•�Š�•�Ž�œ�1�˜�•�1�™�›�˜�Œ�ž�›�’�—�•�1�Š�1�–�ž�•�•�’�,�›�Ž�œ�˜�ž�›�Œ�Ž�1�•�ž�Ž�•�1�Œ�Ž�•�•�ï�1

References and Codes

There are several nationally-recognized standards 
and rating systems that provide energy guidelines 
and performance assessments. The American Society 
for Heating Refrigeration and Air Conditioning 
(ASHRAE) publishes the national standard for 
energy use in buildings (Standard 90.1), and for 
indoor environmental quality (Standard 62.1). These 
standards are constantly updated and can provide 
valuable insights into the state of knowledge. ASHRAE 
standards are also referenced by the LEEDTM rating 
system.

���•�Š�•�Ž�,�1�Š�—�•�1�•�˜�Œ�Š�•�,�•�Ž�Ÿ�Ž�•�1�‹�ž�’�•�•�’�—�•�1�Œ�˜�•�Ž�œ�1�˜���Ž�—�1�›�Ž�š�ž�’�›�Ž�1
meeting or exceeding ASHRAE standards for energy 
consumption. These can also provide useful guidance 
for the University .

Several existing buildings 
on the Hayward campus 
have energy saving window 
overhangs or sun shades 
integrated into the 
�D�U�F�K�L�W�H�F�W�X�U�H��

(upper)
�:�D�U�U�H�Q���+�D�O�O��

(lower)
The Art & Education 
�%�X�L�O�G�L�Q�J��
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Energy Approach

The energy approach shown in Figure 12 illustrates 
design strategies that will ensure the greatest 
cumulative reduction in campus energy use. This 
approach outlines general building and site-level 
strategies that are applicable to both existing and new 
development.

Existing Buildings
Energy consumption in existing buildings will 
�œ�’�•�—�’���Œ�Š�—�•�•�¢�1�’�—���ž�Ž�—�Œ�Ž�1�˜�Ÿ�Ž�›�Š�•�•�1�Œ�Š�–�™�ž�œ�1�Ž�—�Ž�›�•�¢�1�ž�œ�Ž�ð�1
particularly in the near term during which the existing 
built size will outweigh new development. Many of 
�•�‘�Ž�œ�Ž�1�‹�ž�’�•�•�’�—�•�œ�1�–�Š�¢�1�›�Ž�š�ž�’�›�Ž�1�œ�’�•�—�’���Œ�Š�—�•�1�Š�›�Œ�‘�’�•�Ž�Œ�•�ž�›�Š�•�1
and systems upgrades.  The University will develop a 





���� �&�$�/���6�7�$�7�(���(�$�6�7���%�$�<�����+�$�<�:�$�5�'���&�$�0�3�8�6���0�$�6�7�(�5���3�/�$�1

S
u

s
ta

in
a

b
il

it
y

Water

Vision and Goals

Cal State East Bay has developed ambitious goals 
and targets for water consumption that will usher 
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Current Initiatives

The Hayward campus is currently implementing 
�›�Ž�•�›�˜���•�œ�1�•�˜�1���¡�•�ž�›�Ž�œ�1�’�—�1�Ž�¡�’�œ�•�’�—�•�1�‹�ž�’�•�•�’�—�•�œ�ð�1�™�›�’�–�Š�›�’�•�¢�1
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�:�D�W�H�U���$�S�S�U�R�D�F�K

The water approach shown in Figure X provides 
guidance for designing and developing strategies to 
minimize water consumption. The target goals set for 
the campus can be achieved through two categories of 
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Efficiency (Interior)
�����Œ�’�Ž�—�•�1���¡�•�ž�›�Ž�œ�1�Š�›�Ž�1�‹�Ž�Œ�˜�–�’�—�•�1�•�‘�Ž�1�—�˜�›�–�Š�•�1�™�›�Š�Œ�•�’�Œ�Ž�1
for new development. New international and state 
�™�•�ž�–�‹�’�—�•�1�Œ�˜�•�Ž�œ�1�Š�›�Ž�1�‹�Ž�’�—�•�1� �›�’�4�Ž�—�1� �‘�’�Œ�‘�1�’�—�Œ�˜�›�™�˜�›�Š�•�Ž�1
�›�Ž�š�ž�’�›�Ž�–�Ž�—�•�œ�1�•�˜�1�ž�œ�Ž�ð�1�•�˜�›�1�Ž�¡�Š�–�™�•�Ž�ð�1�W�ï�\�1�•�Š�•�•�˜�—�œ�&���ž�œ�‘�1
�•�˜�’�•�Ž�•�œ�1�›�Š�•�‘�Ž�›�1�•�‘�Š�—�1�•�‘�Ž�1�X�ï�[�1�•�˜�1�Y�ï�[�1�•�Š�•�&���ž�œ�‘�1�•�˜�’�•�Ž�•�œ�1�•�¢�™�’�Œ�Š�•�•�¢�1
used in the past. At Cal State East Bay, new buildings 
� �’�•�•�1�‹�Ž�1�›�Ž�š�ž�’�›�Ž�•�1�•�˜�1�ž�œ�Ž�1�ž�•�•�›�Š�,�Ž���Œ�’�Ž�—�•�1���¡�•�ž�›�Ž�œ�1�’�—�Œ�•�ž�•�’�—�•�1
�W�ï�X�^�1�•�Š�•�&���ž�œ�‘�1�•�˜�’�•�Ž�•�œ�ð�1�V�ï�W�X�[�1�•�Š�•�&���ž�œ�‘�1�ž�›�’�—�Š�•�œ�ð�1�X�V�1�•�Š�•�&
cycle clothes washing machines and 1.5 gal/minute 
faucets. Through incorporation of these measures in 
the new buildings, about 13% of the projected water 
consumption could be saved. 

The water consumed by building air cooling systems 
accounts for about 3% of the total water consumption 
for Cal State East Bay. Strategies that improve building 
thermal performance (reducing the required cooling 
load of buildings) and building cooling systems 
�Ž���Œ�’�Ž�—�Œ�¢�ð�1�œ�˜�1�•�‘�Š�•�1�•�‘�Ž�1�›�Ž�š�ž�’�›�Ž�•�1�•�˜�Š�•�œ�1�Œ�Š�—�1�‹�Ž�1�–�Ž�•�1� �’�•�‘�1
�•�Ž�œ�œ�1� �Š�•�Ž�›�1�Œ�˜�—�œ�ž�–�™�•�’�˜�—�ð�1� �’�•�•�1�œ�’�•�—�’���Œ�Š�—�•�•�¢�1�Œ�˜�—�•�›�’�‹�ž�•�Ž�1�•�˜�1
reducing water consumption.

Alternate Sources (Low Energy)
The next step in reducing potable water demand 
is to use alternate sources. This strategy is most 
�Ž���Ž�Œ�•�’�Ÿ�Ž�1�Š���Ž�›�1�•�Ž�–�Š�—�•�œ�1�‘�Š�Ÿ�Ž�1�‹�Ž�Ž�—�1�›�Ž�•�ž�Œ�Ž�•�1�•�˜�1�Š�1�•�Š�›�•�Ž�1
�•�Ž�•�›�Ž�Ž�1�•�‘�›�˜�ž�•�‘�1�Ž���Œ�’�Ž�—�Œ�’�Ž�œ�ï�1���•�1���Š�•�1���•�Š�•�Ž�1���Š�œ�•�1���Š�¢�ð�1
rainwater will be available for use in landscaping and 
would decrease potable or recycled water needed 
for irrigation. Downspouts from building roof areas 
will not connect to sewer or storm drains, but will be 
directed to landscape or designed stormwater devices 
such as rain gardens or swales. In addition to supplying 

a portion of site’s irrigation, this strategy will mitigate 
peak discharge during large storm events.

Alternate Sources (High Energy)
There are two basic options for providing recycled 
water. Water may be supplied by the City of Hayward’s 
recycled water infrastructure discussed in the existing 
conditions section. The second option is an on-site 
recycled water plant supplied by either greywater 
or blackwater. A detailed feasibility study should be 
undertaken to determine the most appropriate means 
for providing recycled water to the campus.

Once established on campus, recycled water should 
�‹�Ž�1�ž�œ�Ž�•�1�•�˜�›�1�’�›�›�’�•�Š�•�’�˜�—�ð�1�Œ�˜�˜�•�’�—�•�ð�1�Š�—�•�1�•�˜�’�•�Ž�•�1���ž�œ�‘�’�—�•�ð�1
while standard drinking water should be used only for 
potable requirements. Recycled water distribution lines 
will be needed to serve toilets and laundry facilities in 
new buildings as well as irrigation.  All future buildings 
should be designed for dual piping to serve recycled 
water when available on campus.
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Waste

Vision and Goals

The vision for waste is to develop a campus that leads 
�•�‘�Ž�1�›�Ž�•�’�˜�—�Š�•�1�Š�—�•�1�•�•�˜�‹�Š�•�1�Ž���˜�›�•�œ�1�•�˜�›�1�Œ�•�˜�œ�Ž�•�1�–�Š�•�Ž�›�’�Š�•�1�•�˜�˜�™�œ�ð�1
�•�Š�—�•���•�•�1�•�’�Ÿ�Ž�›�œ�’�˜�—�1�Š�—�•�1�œ�Ž�•�•�,�œ�ž�œ�•�Ž�—�Š�—�Œ�Ž�ï�1���‘�’�œ�1�›�Ž�š�ž�’�›�Ž�œ�1
a balanced approach that involves design, policy and 
�Š�Œ�•�’�Ÿ�Ž�1�’�—�Ÿ�˜�•�Ÿ�Ž�–�Ž�—�•�1�•�›�˜�–�1�•�‘�Ž�1�œ�•�ž�•�Ž�—�•�œ�ð�1�•�Š�Œ�ž�•�•�¢�ð�1�Š�—�•�1�œ�•�Š���ï�1

The waste goals are: 
�]�[�–�,�W�V�V�–�1�•�’�Ÿ�Ž�›�œ�’�˜�—�1�˜�•�1�œ�˜�•�’�•�1� �Š�œ�•�Ž�1�•�›�˜�–�1�•�Š�—�•���•�•�œ�1�‹�¢�1�
	
full build-out
100% green waste to be composted on the campus.�
	

Existing Conditions

While campus activities generate the full range of waste 
�û�•�Š�›�‹�Š�•�Ž�ð�1�Œ�Š�›�•�‹�˜�Š�›�•�1�Š�—�•�1�™�Š�™�Ž�›�ð�1�‹�˜�4�•�Ž�œ�1�Š�—�•�1�Œ�Š�—�œ�ð�1�Š�—�•�1
green waste), the academic activity – classrooms and 
�˜���Œ�Ž�œ�1�.�1�•�Ž�—�Ž�›�Š�•�Ž�œ�1�•�‘�Ž�1�–�Š�“�˜�›�’�•�¢�1�˜�•�1� �Š�œ�•�Ž�1�˜�—�1�Œ�Š�–�™�ž�œ�ð�1�Š�1
large proportion of which is paper . 

Waste generated on campus is currently source 
separated into the following streams:

Garbage
The University operates collector carts and trolleys 
that pick solid waste up from receptacles distributed 
across campus and deliver it to a centrally located 
compactor. As detailed in the current contract with 
Waste Management of Alameda County (WMAC), this 
allows for WMAC trucks to pick up solid waste from 
a single location on campus every 1 to 2 days. Student 
housing has separate collection bins for which pick-ups 
are scheduled more frequently.

Cardboard and Paper
Receptacles in academic and residential buildings are 
clearly marked and divert paper and cardboard to a 
�Œ�Ž�—�•�›�Š�•�•�¢�1�•�˜�Œ�Š�•�Ž�•�1�‹�’�—�1�—�Ž�Š�›�1�•�‘�Ž�1���Ž�•�•�,�‘�˜�ž�œ�Ž�1�•�˜�›�1�›�Ž�Œ�¢�Œ�•�’�—�•�1
pick-up. This is also contracted out to WMAC.

Bottles and Cans
���Ž�Œ�Ž�™�•�Š�Œ�•�Ž�œ�1�•�˜�›�1�‹�˜�4�•�Ž�œ�1�Š�—�•�1�Œ�Š�—�œ�1�Š�›�Ž�1�Œ�•�Ž�Š�›�•�¢�1�–�Š�›�”�Ž�•�1�Š�—�•�1
distributed across campus in order to separate them 
from other recyclables. In partnership with East Bay 
���˜�—�œ�Ž�›�Ÿ�Š�•�’�˜�—�1���˜�›�™�˜�›�Š�•�’�˜�—�ð�1�•�‘�Ž�1�‹�˜�4�•�Ž�œ�1�Š�—�•�1�Œ�Š�—�œ�1�Š�›�Ž�1
�•�Š�”�Ž�—�1�˜���1�Œ�Š�–�™�ž�œ�1�‹�’�,� �Ž�Ž�”�•�¢�1�•�˜�›�1�›�Ž�Œ�¢�Œ�•�’�—�•�ï

Green Waste
���‘�Ž�1�•�›�˜�ž�—�•�œ�1�œ�•�Š���1�Œ�ž�›�›�Ž�—�•�•�¢�1�œ�Ž�—�•�œ�1�•�›�Ž�Ž�—�1� �Š�œ�•�Ž�1
generated from landscape maintenance to a pit located 
�—�Ž�Š�›�1�•�‘�Ž�1���Ž�•�•�1�‘�˜�ž�œ�Ž�1�•�˜�›�1�Œ�˜�–�™�˜�œ�•�’�—�•�ï

City of Hayward Initiatives

The City of Hayward has set an aggressive goal of 
�Š�Œ�‘�’�Ž�Ÿ�’�—�•�1�]�[�–�1�•�’�Ÿ�Ž�›�œ�’�˜�—�1�˜�•�1�œ�˜�•�’�•�1� �Š�œ�•�Ž�1�•�›�˜�–�1�•�‘�Ž�1�•�Š�—�•���•�•�1
�‹�¢�1�•�‘�Ž�1�¢�Ž�Š�›�1�X�V�W�V�ï�1���˜�1�Š�Œ�‘�’�Ž�Ÿ�Ž�1�’�•�œ�1�•�˜�Š�•�ð�1�•�‘�Ž�1���’�•�¢�1�˜���Ž�›�œ�1
one of the most progressive recycling services in the 
Bay Area. Several of the commercial, residential and 
educational programs implemented by the City to 
achieve this target provide Cal State East Bay with 
working examples of waste mitigation measures.

The City collects mixed recyclables - paper, cardboard, 
�‹�˜�4�•�Ž�œ�1�Š�—�•�1�Œ�Š�—�œ�1�,�1�Š�•�1�—�˜�1�Ž�¡�•�›�Š�1�Œ�‘�Š�›�•�Ž�ï�1�1���˜�˜�•�1�Š�—�•�1�•�›�Ž�Ž�—�1
waste is collected separately, at half the charge of 
garbage collection. The City’s Public Works department 
�˜���Ž�›�œ�1�•�›�Ž�Ž�1� �Š�œ�•�Ž�1�Œ�˜�•�•�Ž�Œ�•�’�—�•�1�Œ�˜�—�•�Š�’�—�Ž�›�œ�1�•�˜�›�1�•�Ž�œ�”�,�œ�’�•�Ž�1
�Š�—�•�1�–�Š�’�•�›�˜�˜�–�1�Š�™�™�•�’�Œ�Š�•�’�˜�—�œ�ð�1�Š�—�•�1�˜���Ž�›�œ�1�•�›�Ž�Ž�1�Ž�•�ž�Œ�Š�•�’�˜�—�Š�•�1
posters informing the users of best practices.
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References and Codes

The California Integrated Waste Management Board 
(CIWMB) implements comprehensive laws regulating 
solid waste disposal for the State of California.  Under 
its leadership, the state is nearly two-thirds of the way 
toward achieving the ambitious waste diversion goals 
set forth by the Legislature. These are detailed below.

AB 939 - Recycling
In 1989, AB 939 established the organization and 
mission of the CIMWB.
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�˜���,�œ�’�•�Ž�1�•�›�Ž�Š�•�–�Ž�—�•�ð�1�•�‘�’�œ�1�•�Ž�‹�›�’�œ�1� �’�•�•�1�‹�Ž�1�œ�Ž�™�Š�›�Š�•�Ž�•�1�Š�—�•�1
sorted on-site into the following streams:

Reusable construction aggregate (e.g., crushed �
	
concrete, interlocking pavers)
Landscape (e.g., timber, wood demolition)�
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�)�L�J�X�U�H���������� 
Target Carbon Emissions

Carbon

Vision and Goals

The vision for carbon emissions is for the University to 
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Carbon Approach

The approach to reducing carbon emissions 
encompasses general building guidelines, energy 
�Ž���Œ�’�Ž�—�Œ�¢�1�–�Ž�Š�œ�ž�›�Ž�œ�ð�1�•�›�Š�—�œ�™�˜�›�•�Š�•�’�˜�—�1�œ�•�›�Š�•�Ž�•�’�Ž�œ�ð�1�Š�—�•�1
policy and climate neutrality-focused leadership. 
The model illustrated in Figure 20 shows the design 
strategies aimed at ensuring the greatest cumulative 
reduction in carbon emissions.

���‘�Ž�1���›�œ�•�1�•� �˜�1�œ�•�Ž�™�œ�1�’�—�1�•�‘�Ž�1�–�˜�•�Ž�•�1�•�Ž�Š�•�1� �’�•�‘�1�Ž�–�’�œ�œ�’�˜�—�œ�1
and embodied carbon reductions through smart growth 
and design, and are applicable to the new development. 
Table 1 provides examples of such strategies.

The remaining steps in the model are applicable to new 
development and existing buildings, and to landscape 
and infrastructure on the campus. Table 2 provides 
examples of these strategies.

In addition to building and infrastructure design and 
transportation considerations, certain policy and/or 
long-term contractual decisions will be required to 
meet the carbon goals. In particular, the current energy 
contract between Cal State East Bay and Arizona Public 
���Ž�›�Ÿ�’�Œ�Ž�œ�1���˜�›�™�˜�›�Š�•�’�˜�—�1�’�œ�1�Š�1�”�Ž�¢�1�™�Š�›�Š�–�Ž�•�Ž�›�1�Š���Ž�Œ�•�’�—�•�1�•�˜�—�•�,
term, campus-wide emissions. 
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Carbon Approach
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Step Focus Strategies ���Ž�—�Ž���•�œ

Reduce 
Building
Carbon 
Emissions

Built Size Obtain thorough 
understanding of 
space types and 
needs and use to 
optimize program 
square footage

Reduction in overall 
built size and site 
disturbance

Additional area 
for open and green 
spaces

Material Selection Reuse materials No new embodied 
carbon introduced

Use local and 
regional materials

Avoid carbon 
emissions resulting 
from transportation 
activities

Equipment  
Right-sizing

Obtain thorough 
understanding of 
space types and use 
to optimize required 
systems

Reduction in heat 
gain to space. 
Subsequent reduction 
in energy use

Design for Flexibility Develop multi-use or 
���Ž�¡�’�‹�•�Ž�,�ž�œ�Ž�1�œ�™�Š�Œ�Ž�œ

Reduction in overall 
built size and site 
disturbance

Further construction 
avoided in future

Reduce 
Movement

Reduce Trips Bring amenities 
closer

Reduction in 
transportation 
emissions

Optimize Distances Co-locate buildings 
with complementary 
uses
Locate student 
housing on campus

�7�D�E�O�H���������������� 
Carbon Emissions Strategies for New Development

�7�D�E�O�H���������������� 
Carbon Emissions Strategies for New and Existing Development

Step Focus Strategies ���Ž�—�Ž���•�œ

Make 
�����Œ�’�Ž�—�•

Building Systems Incorporate 
progressive HVAC 
technologies

Reduction in energy 
use

Incorporate 
centralized heating 
and cooling systems

Recommission 
existing building 
systems

Vehicles �����Ž�›�1�•�›�Š�—�œ�’�• Reduction in 
transportation 
emissions

Encourage carpools

Operate bio-diesel or 
other alternative fuel 
vehicles

Renewable 
Generation

Solar Roof & building 
integrated 
photovoltaics

Reduction in energy 
consumed from grid. 
Educational impact

Solar water heaters

Wind Open space and 
building-integrated 
wind turbines

Sequester Green Space Encourage open 
and green spaces on 
campus

Carbon uptake 
through natural 
processes maximized. 
Load reduction and 
subsequent reduction 
in energy use

Green roofs

�����œ�Ž�•�œ Carbon Identify preferred 
vendors

Move closer to 
carbon neutrality
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�)�L�J�X�U�H���������� 
Carbon Emissions at 
�)�X�O�O���%�X�L�O�G���R�X�W

Figure 21 compares the carbon footprint projection with 




























