Solar One’s Proposal

Community Board 3 Consolidated Edison Settlement Funds
Greening Schools, Improving Local Air Quality in Community Board 6
Summary

Solar One respectfully requests $160,000 from the Community Board 3 Consolidated Edison Settlement Funds to implement its Green Design Lab (GDL), a curriculum resource and blueprint for greening a school, in 8 schools, in Community Board 6 (CB6), during the 2011-12 academic year. Our vision is to make the schools in CB6 the hub to unleash energy efficiency, sustainability, improve local air quality, while contributing to the community at large by reducing greenhouse gas emissions.  
The Green Design Lab is a comprehensive, grassroots program, which leverages the support of the NYC Department of Education to create immediate reduction of energy use in public schools, as well as lasting changes in behavior and awareness. It aims to make energy efficiency a measurable, immediate reality, and not just another “greenwashing” or magical thinking initiative. 
A K-12 environmental education program, GDL focuses on the school building as both a laboratory and learning tool. In partnership with the NYC Department of Education (DOE), Solar One educators will provide professional development for up to 40 teachers, and the custodial staff in 8 schools in Community Board 6.  Each school will be offered in-school technical assistance (2-3 days per week), special hands-on projects, and strategies to help meet the DOE’s School Facilities’ energy use benchmarks, in order to undergird the uniting of all the stakeholders in each school – teachers, students, parents, custodians and community leaders – to green their school. GDL endeavors to reduce health hazards and energy bills at each school, improve energy efficiency, local air quality, and environmental literacy; change behaviors, and advance STEM (science, technology, engineering and math) skills, impacting an estimated 1,200 students. 

Problem Statement

In 2007, New York City released PlaNYC, an aggressive sustainability plan aimed at reducing the City’s greenhouse gas emissions by 30% in 2017.  Its agenda is to reduce energy consumption in municipal buildings and, in particular, in public schools which are responsible for 25% of the City’s total light, heat and power spending.  A comprehensive plan is currently underway to upgrade systems across these 1,500 schools and over 1,200 buildings.  The DOE has equally ambitious immediate energy reduction goals and will rely on grassroots efforts by local public schools to lead the way. 
NYC’s massive public school system is the largest in the United States and serves about 1.1 million students, with an energy budget of $233M. When you add the number of teachers, administrators, custodians and parents associated with each school – 1 in every 300 Americans is in a NYC school on any given day. The City’s long-term energy reduction plan includes many wonderful recommendations—but without an effective way to integrate them into the fabric of the school, perpetually embattled schools and teachers are at a loss as to how to be greener and cleaner. GDL does precisely this – its objective is to bring all the stakeholders together through student-led projects, and unleash community-wide changes in commitment, behavior and awareness that will spread with algorithmic acceleration. 

 The financial benefits of greening schools are about $70 per square foot. A 30% reduction of the current energy budget for our public schools would generate an astonishing $70M per year, which could be used for other priorities by our severely budget-cut school system. Clearly, among the many opportunities to go green and unleash energy efficiency, schools are the “low hanging fruit” of our time. 
The emergence of a push for greener schools also has strong implications for education. President Obama and school districts around the country are making science and math education a priority – knowing that without it America’s students will not be able to succeed in the global economy. The result is a move towards an integrated and interdisciplinary approach to teaching and learning that supports student advancement in the disciplines of Science, Technology, Engineering and Math (STEM). The DOE has made STEM development a priority for NYC, and programs that address needs for STEM curricula will find fierce support at both systemic and individual school and teacher levels.
Solar One is located in Community Board 6, and for years has worked closely with, and a strong connection to many of its schools – Baruch College and Washington Irving High Schools to the Friends and UN International School, among others. There is no other initiative specifically targeted for the CB6 community that aims to green its schools in such a comprehensive way, while improving student STEM skills. By implementing GDL in CB6, Solar One is reaching out to its neighbors with a program that can meaningfully reduce their energy bills, improve local air quality and protect the health of their students, and hardworking teachers and custodial staffs.   

Green Design Lab

The GDL is project-based, K-12 environmental education curriculum that integrates STEM skills into its primary goal: to inspire students to be the grassroots engine behind greening their school, by raising awareness, modifying behaviors, and adopting energy efficient practices. Its textbook provides a blueprint for student-led projects, which can bring together teachers, parents, principals and custodians. The curriculum includes lesson plans and activities for 6 modules: energy, water, food, waste and recycling, materials, and air quality.
GDL is being implemented by Solar One in 10 NYC pilot public schools in the 2010-11 academic year, in partnership with the NYC Department of Education, the Department of School Facilities and the Department of City Administrative Services. GDL curriculum meets the rigorous Scope and Sequence requirements of the NYC Department of Education and State of New York. 
But the GDL is far more than a mere academic curriculum. Using the school as a lab, students create and lead projects designed to improve the efficiency of their building, over a semester in specific, measurable ways. Each energy project begins with students learning about how their school uses energy, how it could be more efficient. For instance, students project the savings from energy efficiency upgrades, repairs, replacements, and from conducting education campaigns. Students, teachers and the custodial staff then implement these efficiency methods, and take regular measurements of the school’s energy efficiency improvements in terms of costs and energy use.

The strength of the GDL comes from its entrepreneurial, student-led, participatory nature, and by providing an extensive array of teacher support. Based on their school’s needs, input from teachers and Solar One educators, students choose their own project. This unleashes pride of ownership and passionate follow-through. Once consensus is reached, student-led projects begin with conducting energy audits of the entire building.  During this phase, Solar One educators teach and gently mentor groups of students, and help them to scientifically assess all the changes they can make to improve efficiency.  These include major commitments, such as installing new boilers, better insulation, new roofs and windows; and cost-free efforts such as creating reminders to turn off lights and faucets. Students are encouraged to work closely with custodial staff, to install timers on lights and CFL bulbs, seal leaks, identify phantom power draws, update inefficient appliances, and much more.
Through hands-on activities, GDL aims to transform what students think about a building, energy use, and what are healthy and efficient uses of our energy. Students are more engaged when they are focused on something that has so many layers of powerful meaning to them – their school – the place they come to 5 days a week, to learn, build very important first-time friendships, and develop their social and emotional skills. The GDL aims to get them to see everyday types of inefficiency – open windows, lights left on, drippy faucets, and wasteful heating systems – in their school, home, and everywhere they go. 
Because students take charge of the inquiry process, they learn more, taking away stronger lessons. For instance, they must find their own answers to questions like: “what creates a phantom power draw in the kitchen?” and “when do the lights need to be on?” By creating this big shift in perspective, GDL transforms how our students will deal with energy use for the rest of their lives. GDL helps to create a culture of working together, in measurable, scientific ways, with gracious professionalism, to overcome our environmental challenges. With this transformative shift, we believe the probability that one or two of these students will do something spectacular for our environment, someday in the future, it is almost a guarantee. 

For the Energy module, which is the section of GDL that Solar One will implement in 8 schools CB6, student projects that produce actual reduction in energy usage in the building, and improve air quality, might include:

· Real-Time Monitoring Online – Schools setup online monitoring systems that broadcast progress online via changes in energy bills.

· Light Switch Covers – Students create light switch covers and stickers that encourage conservation and remind teachers and administrators to “turn out the lights”.

· Building Performance Snoops – Students help custodial staff identify drafts and, in turn, caulk windows.

· Kilowatt Energy Audit – Schools each receive kilowatt meters, to measure real time energy consumption data; solar pathfinders to trace the course of the sun over the school building to measure potential for natural lighting and Solar PV installation.

· Design Competition – Students engage in a design competition that would redesign their building, at little capital expenditure cost, to correspond to LEED
building standards.

· Class Energy Consumption Competition – A competition to see which classroom, floor or school building conserves the most energy.

· PTA Potluck – Community-wide evening informational events encourage teacher/parent involvement in conservation efforts.

· Dashboard – create an inviting public graphic display that tracks progress towards energy efficiency and healthier conditions at their school.

Examples of how STEM skills will be utilized in content include:

· Students, using engineering design skills, make a floor plan of their school and compare it to a real blueprint using 10:1 or 5:1 ratios.

· Using formulas and variables, students calculate the carbon-footprint of their school building by estimating the amount of concrete, wood, and steel used in its infrastructure.

· Students calculate the Solar Radiance (kW-h/m2) on their school and its roof; measure electricity in watts, volts and amps.

· Students access and analyze indoor air quality comparing pressure differences by wind or buoyancy (Cd*A*[2gh(Ti-To)/Ti]^1/2). 

· Student teams make a 3D model of their school using recycled materials.

Activities 

For the 8 schools in CB6, and depending on each school’s specific needs, Solar One will integrate the GDL curriculum with the DOE’s Green Schools Guide,
 creating a custom program that includes:

1) Professional Development workshops for facilities/custodial staff (3 hours): focuses on methods of conservation and energy efficiency that are specifically adapted for the school’s specific building type; benchmarking; commitments to increase energy efficiency; and an overview of the GCJ program. Since Solar One’s partners, DOE School Facilities Division now requires custodial staff attend professional development workshops focused on improving energy efficiency, we feel confident that the staff of every school will attend.  
2) Environmental Literacy Workshops (2 hours): these will be 2 hour environmental literacy workshops for local residents, parents, and other community stakeholders, conducted by Solar One educators, at the schools. Topics and activities will be based upon the Green Design Lab. A 45-minute visioning session will follow each workshop, at which community stakeholders, through the assistance of Solar One educators, will generate ways to green their neighborhood school. 

3) Professional Development for Teachers (full-day workshop): a full-day, GDL professional development workshop, at which teachers will learn how to adapt the GDL curriculum to their specific pedagogical, building structure, and student population needs.

4)  On-site Technical Support (2-3 days per week): 2 to 3 days of on-site technical support per week, per school, over the course of a semester provided by Solar One educators, in order to help implement the GDL and energy saving student-led projects.
5) Customized curricular for each grade level and school building type, to be implemented in the classrooms. 
6) Customized energy management and reduction activities and projects to be implemented by custodians, teachers, students and parents. 

7) Ongoing monitoring of energy use. 

8) Assembly Rollout: a 60 minute assembly will held in each of the 8 schools. It will include an exciting and dynamic multimedia presentation, and the announcement of a big, school-wide greening project and/or contests that focus on improving energy efficiency on school-wide basis. 

Timelines
Implementation is predicated upon each school’s specific needs and schedules. We will implement our program in 8 schools, for 8-12 weeks during one semester, per school, in the 2011-12 academic year. In order to measure changes in energy use and each school’s energy bill, Solar One educators will follow-up with all the schools over the entire 2011-12 academic year. Ideally, the progression of the activities, over a semester, is the following: 

a) Professional Development workshops for Custodians and Teachers

b) Environmental Literacy Workshops

c) Customized curriculum and student-led energy reduction activities

d) Ongoing energy use, and energy bills monitoring

e) 2-3 days, per week of on-site Technical Support

f) Assembly rollout of implemented student-created greening projects
School Participation
All schools in CB6 will be eligible for the GDL program. Schools will be selected on a competitive basis, based upon need, level of individual and school-wide commitment, and buy-in by teachers, administrators and other school officials to the program; and the measureable energy reduction opportunities a specific school offers.  GDL participation is voluntary. In the 2011-12 Solar One intends to issue a “soft RFP” to schools inviting them to participate in the GDL.
Air Quality Improvements
With its focus on improving energy efficiency, and a reduction of greenhouse gases, it is obvious that the GDL aims mightily to improve air quality in New York City. What might not be so apparent is how GDL will equally improve local air quality within Community Board 6. 
One major goal of the GDL is to improve the heating efficiency of a school. Many schools in New York are heated by No. 6 oil fired (retrofitted from coal-fired), Heine steam boilers. No. 6 heating oil is the cheapest but most viscous type pumped into aging boilers, and often spews plumes of black smoke. These black plumes are released right at the schools, where our children spend 5 or more hours a day. While our City is working hard to implement a changeover to No. 2 heating oil, which according to an Environmental Defense Fund study
, reduces the amount of airborne pollutants release by as much as 65 percent to 95 percent; or natural gas systems, City officials are aware that “older people and young children are particularly vulnerable to air pollution, which can irritate the lungs and worsen conditions like asthma and emphysema, as well as increase the risk of heart attack and premature death."
 GDL, by promoting better efficiency in buildings heated with steam boilers, thus reducing how much oil we use, and its concomitant plumes of black smoke, is promoting a common-sense solution to ensure that Community Board 6, and NYC residents are breathing cleaner air.  
Evaluation

There will be a number of metrics to measure the outcomes and effect of the Green Design Lab. Using multiple choice tests, there will be pre and post student assessments for 1) cognitive skills gained, 2) attitude changes (i.e. affective), and 3) behavioral changes.  There will be a teacher assessment given as well, which will measure the understanding and environmental literacy gained through the Green Design Lab. Additionally, there will be quantitative and qualitative analysis of all student-led greening projects created; an analysis of the pre and post energy bills of each school; and a ongoing measurement of progress made towards greening initiatives and projects through the “Dashboard” (i.e. a public bulletin board) created by Solar One for each school.
One of the key evaluations of the success of GDL is based upon the student-led energy audits, facilitated by Solar One Educators, at each school. These audits will result in “Energy Field Reports.” (Energy Field Reports, done by Solar One for 4 schools in Manhattan, are attached to this proposal – Appendix 1), another key method of evaluation. Energy Field Reports assess the current energy use for electricity, fuel oil, and natural gas; target a specific reduction goal for all uses of energy, and demonstrate their energy, cost, and carbon footprint savings. 
Here is an example of a typical Energy Field Report:

ENERGY FIELD REPORT

George Washington High School Campus

Current Avg. Annual Energy Consumption July 2006-June 2008

	Electricity 
	Fuel Oil
	Natural Gas

	1,964,000 kWh
	231,200 gallons
	4,150 therms

	$235,680
	$693,600
	$6,224

	876 tons of CO²
	2,893 tons of CO²
	23 tons of CO²


Projected 15% Reduced Energy Use in 2011
	Electricity 
	Fuel Oil
	Natural Gas

	1,669,400kWh
	196,520 gallons
	3,527 therms

	$200,328
	$589,560
	$5,291

	744 tons of CO²
	2,051 tons of CO²
	20 tons of CO²


Outcomes

For each school, the GDL will increase awareness and environmental literacy, and change the behaviors of teachers, students, custodial staff, parents, and community stakeholders; improve student STEM skills; build community consensus about energy conservation; generate doable ideas and commitments to improve energy efficiency; reduce the school’s energy bill; establish energy benchmarking; impact, on average 5 teachers per school, for a total of 40 teachers, the custodial staff of 8 schools in CB6, and approximately 1,200 students, as well as hundreds of parents and community stakeholders. 
Finally, GDL will help to unleash energy sustainability in the surrounding neighborhoods of each school, and Community Board 6, in a lasting and layered way. 
Budget

	Green Design Lab in 8 schools in CB 6

	
	Lead-in Educator

	45,000


	Educator (Professional Development)

	24,000


	Educator (customized curriculum for each school)

	12,000


	2 per diem Educators (technical assistance)

	18,000


	Assembly rollout Event Coordinator

	5,500


	Fringe Benefits @ 32%

	33,440


	Teacher Substitute Stipends

	5,600


	GDL thumbnail drives

	400


	Printing

	2,000


	Materials

	1,600


	Subtotal

	147,500


	Overhead & OTPS
	2,500

	TOTAL

	150,000


	
	
	
	
	


Partners

Solar One’s partnerships for the GDL include the NYC DOE, DCAS, Facilities, and Postsecondary Pathways. Collectively, these are the authorities in charge of school buildings, custodial staff, spending and curricula for the program. 
Mission

Solar One, incorporated in 2004, is a 501(c)(3) not-for profit organization created to be New York City's first Green Energy, Arts, and Education Center. Solar One's mission is to empower people with the knowledge and resources to unleash and build sustainability in their communities. From thin film solar to cellulosic ethanol to efficient buildings, we are dedicated to developing innovative, complete and effective ways to encourage people to re-examine, through critical thinking and scientifically proven information, the ways we live and work in order to reduce our impact on the environment. We seek to set the standards on how to make our urban environment -- specifically New York City -- more sustainable; catalyze the movement to reduce carbon emissions; educate the public about innovative solutions to our environmental challenges; connect people to all the good work being done about current energy, environmental and sustainability issues; and to do all of this in an engaging, intellectually honest, meaningful and entertaining way that leaves people inspired and empowered, facilitating community-wide change. 

Core Programs
Solar One has 4 core program areas: K-12 Education, Green Workforce Training, Energy Connections and Green Arts.  In addition to the GDL, our K-12 education program consists of enrichment courses focused on renewables, estuary education, horticulture and sustainable design.  The program also includes a curriculum and professional development initiative called the Green Innovator, which looks at sustainability through the lens of design.  Our Energy Connections Program leverages our role as NYSERDA’s Energy Smart Communities Coordinator for Manhattan and Staten Island and connects it to our other programs like our Green From the Rooftop Down workshops, Green Congregations Workshops, Multifamily Tenant Education Program and our Commercial Office Tenant Guide.  Finally, our Solar Powered Arts Festival runs from April through October and offers programs in film, dance and music all powered from the photovoltaic panels on our Solar One building.   

History and Accomplishments

Starting with a tiny 500 square foot solar-powered building in 2004, in 6 years Solar One has grown to reach thousands of people per year through our classes, workshops, lectures, performances, and other events. Awarded the EPA Environmental Quality Award in 2007, our free environmental education programs have now reached over 19,000 students through fun, innovative, hands-on lessons that focus on renewable energy, green design, sustainability and the East River estuary. Our high retention rate among NYC public schools is a clear indication of our success. Solar One's professional development program, The Green Innovator™, has reached 250 NYC teachers, impacting 4,500 students. And Solar One serves as a consultant partner to the new Charter School in Long Island City – Growing Up Green Charter School. 

This past year we have begun a partnership with the NYC Department of Education, School Facilities and Department of City Administrative Services to pilot the GDL in 10 schools with the ultimate goal of bringing the GDL to all NYC Schools.  We are also partnering with the Department of Education’s 115 Career and Technical High Schools to “green” their curriculum and to train their teachers in many of the green career opportunities that will be available in the coming years in energy efficiency, energy auditing, PV solar installation and more.   

Our Green Energy Arts programming, unique to New York City, has reached over 22,000 people through outdoor concerts, dance programs, a film festival and exhibitions, providing venues for emerging artists. By the end of 2010, our Green Career Training Program will reach approximately 1,200 workforce trainees. 

Solar One maintains the all-native species Stuyvesant Cove Park, a two-acre stretch gently nestled on the banks of the East River. The park has engaged hundreds of local volunteers and supports internships that help at-risk youth to gain membership in trade unions. 

Solar One hopes to break ground on its new 13,000 square foot facility -- Solar 2 – in 2011. Solar 2 will be the first carbon-neutral, net zero energy use facility in New York. Solar 2 will enable us to expand our environmental education, arts and green jobs training programs and will serve as a model for how buildings -- which generate 77% of New York City's carbon emissions -- can more efficiently utilize energy and reduce greenhouse gas omissions. In 2009, Solar One won the Holcim Award, Gold Medal (competing among 1,400 submissions), for its Solar 2 building design, the "Pulitzer Prize" of Sustainable Architecture.  
Key Personnel for Green Design Lab 

Chris Collins, Executive Director -- A graduate of Holy Cross College and Albany Law School, Chris worked for 20 years as a litigator in both New York and California. He specialized in complex commercial litigation, environmental litigation, civil rights, securities, elder abuse and many other areas of the law. After leaving the law in 1999, Chris worked as a Director at Oracle Corp. and as a Director of Risk Management at Sapient. Born and raised in the NYC area, Chris moved to San Francisco in 1988 and returned to New York in 2004 to take the position of Executive Director at Solar One. Chris has had a long history of working with non-profit organizations. He was a founder of New York City’s Lesbian, Gay, Bisexual and Transgender (LGBT) Community Services Center and the Callan-Lourde Health Clinic. He served as Co-chair of the LGBT Center between 1985 and 1989. He was also a member of the Board of Directors of the National Gay and Lesbian Task Force between 1991 and 1996 and served as Board Co-chair between 1994 and 1996.
Christopher Lee Kennedy, Curriculum Author and Educator – Christopher graduated from Rensselaer Polytechnic Institute, Environmental Engineering and Design, B.S., and New York University, Art Education, M.A.  He has worked as a Program Manager at The Rensselaer Center for Appropriate Technology, Rensselaer Polytechnic Institute; Research Fellow, Environmental Health Clinic at NYU; and Education Coordinator at the Wallerstein Collaborative for Environmental Education, NYU. Christopher grew up on the shores known as New Jersey, and is a project-based artist exploring interfaces of situated learning, collaborative recipricocity and exchange through installation and research-based practices. He makes projects for the land and for situated communities. He has taught at New York University, Fordham and New School Universities. 
Sarah Pidgeon, Education Coordinator – Sarah Pidgeon holds a BFA in Design from the School of Visual Arts in Manhattan. She joined Solar One in 2009 as the Education Coordinator, but her experience as an environmental educator began in 2004, at the Frost Valley YMCA in the Catskill Mountains.  Prior to joining Solar One, Sarah worked as an educator for several years at the Center for the Urban Environment in Brooklyn, where she taught classes in Urban Design and Ecology and facilitated their environmentally-based service learning program. Some of her other experience includes organizing the after-school apprenticeship program at KidsCreative in Manhattan, coordinating an after-school program in Canarsie, Brooklyn, and working as an after-school specialist for the St. Nicholas Neighborhood Preservation Corporation.

Fronsy Thurman, Educator – After working as a graphic designer and illustrator through much of her youth, Fronsy caught the environmental education/sustainable development bug when she joined the Peace Corps. She ended up in a Zambian village, where a sympathetic band of creatures including a cobra, a lizard, and some termites, allowed her to live in their hut while she worked with farmers to implement sustainable agricultural practices. Upon returning to the U.S., Fronsy continued to work in agriculture until 2006, when she accepted a position at the Center for the Urban Environment in Brooklyn, NY. As the coordinator of Urban Ecology Programs, she authored curricula, delivered programs to both students and educators, and facilitated EPA and DEP projects with high school students. Raised in Mississippi, Fronsy managed to shed her accent, get a decent winter coat, and find her way to New York. She received her BFA in Illustration and Printmaking from Pratt Institute. Her work has been exhibited in New York and has appeared in numerous magazines.




“Our schools are positioned to make a big difference in helping New York City to meet its greenhouse gas reduction goals.”  New York City Department of Education School Facilities CEO John Shea�











� LEED is an internationally recognized green building certification system, providing third-party verification that a building or community was designed and built using strategies aimed at improving performance across all the metrics that matter most: energy savings, water efficiency, CO2 emissions reduction, improved indoor environmental quality, and stewardship of resources and sensitivity to their impacts.  LEED was developed by the U.S. Green Building Council (USGBC). Source: www.usgbc.org


� The Green Schools Guide was developed by the School Construction Authority (SCA) and provides standards and techniques for the sustainable construction and renovation of school buildings as well as energy reduction techniques for all schools.  


Source: http://schools.nyc.gov/Offices/SCA/DoingBusiness/AE/NYCGreenSchoolsGuide/default.htm


� “Bottom of the Barrel: How the Dirtiest Heating Oil Pollutes Our Air and Harms Our Health, Environmental Defense Fund, December 16, 2009





� “Studies Find Heavy Heating Oil Has Severe Effect on Air Quality,” New York Times, December 31, 2009 





� Costs and Emissions were calculated utilizing conversion factors obtained from the PlanNYC Greenhouse Gas Emissions Calculator (v.2008.4). Average annual energy use, costs and GHG emissions over the July 2006-June 2008 period. 
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