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Project Summary and Leadership 

 

Bishop O’Dowd (BOD) is a college preparatory high school located in the Oakland Hills, built 

originally in 1951 on a former quarry. In 2001 BOD science faculty and students initiated the 

school’s Living Laboratory program on an abandoned 3.5-acre hillside at the north end of 

campus. Over time faculty, students and volunteers transformed the site from a neglected, 

eroded hillside into an outdoor laboratory of diverse plant and wildlife for study and 

exploration. Providing an ideal setting for learning about natural sciences and the positive 

impact people can have on the environment, the Living Lab has been cultivated into a variety of 

outdoor spaces – native vegetation and wildlife habitat gardens; a pond and waterfall designed 

to capture and cleanse storm runoff; an extensive vegetable garden, orchard and greenhouse; a 

memorial garden and meditative spaces; several outdoor seating and gathering areas; and a trail 

system that links them all.  

 

The most recent addition to the Living Lab is the new Center for Environmental Studies (CES), a 

5,500 sf laboratory classroom building devoted to advancing the environmental science and 

ecology curriculum; supporting the school’s Living Lab; and facilitating hands-on learning. 

Through a participatory process with the school community, the CES was designed as a flexible 

indoor/outdoor learning environment and a tool for teaching sustainability. The state-of-the-art, 

multi-use building includes laboratory classroom spaces that expand onto a generous outdoor 

patio that overlooks the Living Lab and offers stunning views of the San Francisco Bay.  

 

The Center for Environmental Studies features:  

 Two large flexible laboratory classrooms with ample space for study, experimentation, 

research, and gatherings;  

 Covered outdoor classroom patio;  

 Preparation and office space;  

 Restrooms.  

 

The goals of the CES are to:  

Support the curriculum;  

 Prepare students for careers in renewable energy, resource management and environmental 

engineering; and  

 Inspire students to become leaders and innovators in solving the world's most pressing 

environmental challenges.  
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Doing its part to teach, prepare and inspire, the CES is a LEED Platinum certified project 

operating at net-zero energy. 

 

Environmental Benefits 

 

The project’s sustainable design strategies start with the attempt to minimize disruption and 

cost, and to maximize passive design and efficiency. Given the slope of the site, the building was 

located to balance cut and fill and to reduce off-haul. The building was also sited close to the 

existing campus buildings to be both a part of the main campus and to create a new edge and 

gateway to the Living Lab.  

 

The project employs several passive strategies to minimize the building’s energy use. The 

building was right-sized and organized for efficiency and flexibility, and oriented to maximize its 

north-south exposures while minimizing east-west exposures for reduced heat gain. South-

facing clerestory windows are protected from unwanted solar gain by a deep overhang and low-

emissivity dual glazing, allowing for optimized natural lighting. North and east-facing walls open 

onto the covered outdoor classroom and the adjacent tree-covered hillside. A large porch 

shades the west end of the building and wraps around the building to the north to cover the 

outdoor classroom and gathering space.  

 

Additionally, the building itself is beautiful and resource efficient, and hosts a number of 

innovative and sustainable design strategies:  

 

 Designing for efficiency and comfort by:  

- Super-insulating the building envelope and installing dual, low-emissivity glazing to 

minimize heat loss during colder months.  

- Using ceiling fans and capturing bay breezes, thus eliminating the need for mechanical 

cooling during warmer months.  

 

 Installing a 11.5kW photovoltaic array, which had been sized for a conservative 50% 

reduction of energy consumption. A one-year evaluation of electricity use showed that the 

building’s passive strategies combined with a highly efficient mechanical system (electric 

heat pump and a radiant heating system) has yielded net positive energy production, 

meaning the photovoltaic array is producing more electricity than the building uses over a 

12-month use period. The all-electric mechanical system eliminated the need (and expense) 

of extending the natural gas service to the building.  

 

 Collecting rainwater into a 4,300-gallon cistern for toilet flushing and irrigation plus the 

installation low-flow water fixtures has reduced the use of portable water by 60% over 

USGCB-estimated baseline water usage for a building of similar type and size.  
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 Using natural, non-toxic, renewable, recycled and environmentally friendly building 

materials, such as:  

- Siding from trees harvested, dried and milled on-site;  

- Forest Stewardship Council (FSC) certified lumber to assure environmentally sound 

harvesting; 

- Reused classroom cabinets reclaimed from laboratories in southern California;  

- Concrete mix (used in the foundation work) with a high percentage of flyash (a by-

product of coal-fired electric generating plants) and slag (a by-product of the smelting of 

ore and steel manufacturing) to reduce the very high carbon footprint embodied in 

concrete;  

- High-recycled content materials like metal (in the structural porch frame and metal 

roofing), mineral fiber (in ceiling tiles) and concrete (in permeable pavers);  

- Reused left-over stock-piled materials from other completed projects on campus 

including restroom tiles, stacked retaining wall blocks and access panels.  

 

 Redirecting site water into bioswales, slowing and cleansing it before draining into the Living 

Lab pond which is a critical habitat component for local wildlife. As a related aside, the 

landscaping plan for the CES was awarded “Bay Friendly” status, recognizing its native, 

water-conserving, soil-nurturing plant palette and creation of wildlife habitat (especially for 

birds and beneficial insects). Most of the project’s plants are being propagated and planted 

in the Living Lab by students and volunteers.  

 

Through these innovations, the CES has become a community resource, generating passion and 

excitement for the study of how we can take care of the world we live in. This building, and the 

faculty behind it, will inspire future leaders that solve tomorrow problems. 

 

Potential Model for Business Community 

 

Major goals for the Center for Environmental Studies (CES) building project are to be a model 

for sustainable building, a tool for education, and a demonstration project for the Bishop 

O’Dowd High School community. These goals are accomplished by implementation of these 

strategies:  

 

 Real-time Monitoring: An internet-based building “dashboard” that graphically displays real-

time energy use and production, water use and weather data. Students and visitors can view 

the dashboard on a built-in display or through the “Sustainability at O’Dowd” website. A flat 

screen dashboard display is positioned in an exterior cabinet available for all to see. The real-

time monitoring also allows fine-tuning of resource use and serves as an educational and 

informational tool for conservation.  

 

 Systems Revealed: As part of the building’s role as a teaching tool, the school wanted to 

demonstrate and explain the mechanical, electrical and plumbing systems. Power, domestic 
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water and collected rainwater enter the building at exterior-access utility closets located 

adjacent the rainwater collection tank and heat pump. The utilities components – panels, 

filters, pumps, etc. – can be viewed from a concrete pad enough to accommodate a class of 

30 students and an instructor. Diagrammatic and explanatory signage is mounted on the 

inside of oversized door panels so that when open the systems and their components are 

both displayed and explained.  

 

 Director of Sustainability: In August 2013, concurrent with the start of construction of the 

CES, Bishop O’Dowd High School hired a Director of Sustainability. Position responsibilities 

include:  

- Tracking and advocating for the sustainable aspects of the CES during construction;  

- Engaging and educating students on sustainable practices during construction including 

job site tours with the contractor and panel discussions with the design team.  

- Administering the CES and campus-wide sustainability initiatives;  

- Working closely with faculty to develop curriculum, programs and extracurricular 

activities that best utilize the new building;  

- -Developing and integrating service-learning opportunities that promote environmental 

stewardship; and  

- Promoting outreach programs that involve the local community and the Diocese of 

Oakland.  

 

 Project Signage: To help educate students and visitors on the CES’s green features, 

informational signage has been installed in and around the building. The signage 

complements the Bay Friendly Landscape signage, and has incorporated a sustainability logo 

developed by the school. Signage includes information about systems, materials, building 

orientation, and other aspects of the project’s sustainable design and operation.  

 

 Bay-Friendly Landscape and Certified Wildlife Habitat: The Living Lab and landscape 

immediately surrounding the CES are a certified Bay Friendly Landscape (by the Bay-Friendly 

Coalition) and Certified Wildlife Habitat (by the National Wildlife Federation). Informational 

signage is installed throughout the Living Lab about these programs and the sustainable 

characteristics of the site.  

 

 Sustainability for Students Club (S4S): The S4S Club was formed around the time of project 

construction and is dedicated to greening the campus and empowering others to live 

sustainably. Current campus greening goals include: waste management, energy use 

reduction, plastic water bottle ban, and alternative transportation. Every semester, the S4S 

Club hosts sustainability related events such as e-waste drives and sustainability 

competitions for recognition and prizes. The CES is the S4S Club headquarters.  

 

 Living Lab Club: The Living Lab Club is dedicated to engaging students to exhibit care and 

respect for the environment. This Club’s responsibilities include workdays in Bishop 
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O’Dowd’s four-acre ecological restoration field study site (and home to the CES); growing 

and harvesting food (large portions of which go to the school’s cafeteria for student 

consumption); propagating plants in the Living Lab’s greenhouse (where most of the plants 

for the CES project were propagated); and re-establishing native plants as a habitat for 

wildlife. The club hosts the annual festival to celebrate the bounties of Living Lab and to 

educate the school and local community on living green, native landscapes, and growing 

food. 

 

Demonstrated Commitment 

 

Bishop O’Dowd High School’s educational mission is rooted in their Catholic heritage, educating 

students to live fulfilling lives and contribute to a more just, joyful and sustainable world.  The 

school’s charism of “Finding God in all things” is organized into a number of core values: 

community in diversity; strength of character; academic excellence; kinship with creation; social 

justice and joy. Most of the school’s sustainable initiatives come back to the stated value of 

kinship with creation. Programs are built with a clear vision for what sustainability is and how it 

connects to their Catholic identity and their daily lives. In other words, the CES project was 

deeply rooted in the school’s mission.  

 

As a project that was to be many things to many people associated with the school, and as the 

first new structure to be built on the campus in over ten years, the design team met with a 

number of school group representatives – from administration to development to teachers and 

staff to student groups – during the initial design phases to fully understand the collective needs 

and desires and how this project would fit into the Bishop O’Dowd experience. We also worked 

directly and collaboratively with a CES committee that included the head of school, the director 

of development, the science department director, the two science teachers who nurtured the 

Living Lab into existence, and student representatives. This group met regularly to review and 

guide design and project progress.  

 

The completion of the CES spurred a Green Campus Age, including the creation of position of 

Sustainable Director. The school is continuing to expand sustainable initiatives to other buildings 

on the campus in a number of ways:  

 

 Targeted Net Zero Campus by 2025: After the CES’s completion, BOD committed to 

achieving net neutrality energy in twelve years. The second of many planned photovoltaic 

arrays was completed in 2015 and included a 51 kW photovoltaic array installed on the 

southern façade of the main classroom building. The classrooms were overheating and had 

tremendous glare problems, making them very uncomfortable and ineffective learning 

environments. The school installed exterior shade structures with 200 photovoltaic panels on 

the first and second floors, thus generating 10% of the school’s overall electricity 

consumption energy, reducing the classroom temperatures by 7 to 10 degrees, and 

drastically improving the learning experience of the students.  
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 Reduced Green House Gas emissions: The school added two electric vehicle charging 

stations and is continuing to promote and incentivize public transportation and carpooling.  

 

 Farm to Table commitment: With the enhanced access and support facilities, the Living Lab 

has expanded its food production gardens and added chickens to further supply the 

cafeteria with local, organic food.  

 

 Targeted Zero Waste by 2020: Tri-bin waste collection has been integrated throughout the 

campus thus reducing littering, diverting recyclables and organics from the landfill. Campus 

wide drinking fountains are being replaced with bottle filling stations to reduce single use 

beverage containers.  

 

Above all, the largest impact the CES will have on the environment is the compounding effect of 

awareness and education that each student and visitor will take away from their visit. In addition 

to educating the users and building visitors, the CES also serves as a great example of a simple 

building with simple systems in this very forgiving climate zone. The building utilizes only 

natural ventilation and heating only. The architecture was key in making this approach work and 

still deliver a thermally comfortable space. 


