Susan M. Sherod, Certified Energy Analyst, 2007-2008 Sabbatical Report
Introduction:

I am very grateful for this sabbatical opportunity. My interest in preservation and sustainable solutions began in childhood and has increased along with my career accomplishments, so I greatly appreciate being able to focus on energy analysis in the built environment. Over the duration of this sabbatical, it has seemed there is ever increasing interest and work in this area especially for emerging technologies and renewable, sustainable energy production. In addition to the California Energy Commission required Title 24 energy calculations and conservation measures, there are now strong movements towards surpassing the Title 24 Calculations proliferating in California and elsewhere. It is hoped that the information and knowledge from research and study in this area, which was born from interest, need and the concern for student’s skills, will be well utilized in SAC Engineering courses and programs and useful for our district’s graduates when they seek employment. In addition, community service was given by myself as I served on the MWD World Water Forum Panel two weeks, and gave time to two non-profit environmental orgs while I was on sabbatical leave. I have served in such capacities for years, but I appreciated it was a lot easier to do with the great flexibility of the sabbatical leave. The MWD and the two non-profits were deeply grateful that I could be of service as I was.
Objectives:
This sabbatical leave was partially focused towards research, and partially focused towards personal growth. The met objectives included: 1.) research of education options available for students interested in studying energy analysis, energy auditing and certified energy analyst training, including in-depth study of any Community College courses or programs discovered; 2) participation in training via courses, workshops and self study of Environmental Design and Energy with the aim to refresh and attain new knowledge in these areas; 3.) application of energy analysis research and training to real world projects; 4.) creation of a training manual for Certified Energy Analyst studies; 5.) dissemination of results and incorporation of materials gleaned from research and study to enrich and update the current Santa Ana College, Engineering Drafting and Design program, Option II, for  Architectural, Civil and Construction Engineering (AEC). Specific courses enriched with the material include Engineering 112, Society and the Built Environment, Engineering 142, AEC Standards, and Engineering 201, Architectural Practice.
Activities:
Activities and time for each were as follows: 1.) research of programs of study types, locations, courses, and programs for 80 hours; 2a.) self-enrollment in courses for over 120 hours; 2b.) self-study using internet, library, and energy software programs of well over 160 hours; 3.) application of energy analyst training for residential projects and multi-unit projects (as pro-bono work) for over 240 hours; creation of records, written documentation of the real world projects, creation of a textbook type manual and dissemination activities for this sabbatical work for over 240 hours of time. Time taken for dissemination of the work including preparation of presentations was over 24 hours.
Activity 1 - Research
The initial 80 hours of research began with investigation of Merritt College, a CC in the Oakland area, which had the only two year Environmental Design & Energy Technology program known to Sherod initially. Research for additional existing programs of study at Community Colleges and elsewhere revealed that such programs are just beginning to come into existence. Apparently, Merritt was leading the way. Programs focus in a few different directions, not all of which would be appropriate for Santa Ana College’s Engineering Department. Some of the programs are focused on knowledge based instruction, while others are focused towards creating technicians and still others provide a blend of knowledge and hands on technical training.

Perhaps courses similar to those at the other campuses could eventually be offered at Santa Ana College. The division and department housing energy and environmental type courses varied quite a bit. In some, such courses were within Engineering, in others within Architecture, or Environmental Studies, or even Business, when the course was focused on cost analysis. Addendum C lists campuses found and particulars of their programs.

Perhaps 2008 is the year going “green” has become mainstream. Should SAC be in step? Only the college administrators can know, in part, by evaluation of this sabbatical report, and the examples of programs that are emerging at other institutions, in part by keeping a finger on the pulse of industry and trained workforce needs. Also explored were the interrelated areas of alternative and renewable energy as energy design can be included in general environmental design and sustainability studies, and all types of building energy use in California is evaluated for Section 6, Title 24 compliance.
Information posted at the California Energy Commission (CEC) website, including self-study videos, Title 24: energy requirements, methods for Title 24 calculations, software and training recommendations were found to be wonderful and versatile resources that could easily be viewed by students either in online courses or in classroom courses. Further research revealed that the CEC was funded in 2004 by a Special Project of the U.S. Department of Energy for creation of these materials http://www.eere.energy.gov/state_energy_program/project_detail.cfm/sp_id=704 (accessed 9-28-07). The materials work under development there is ongoing. More material appeared posted over the timeframe of this sabbatical. Inquiry to CEC revealed that interactive testing that is to be available online is not yet available, which was a little disappointing. It should eventually be available. Training offered by utility companies seemed to be the primary method by which energy consultants, and analysts begin and later update their training at the present time. The public agencies also offer some training, primarily via online videos and other online documents. 
The exam for Certified Energy Plans Examiner (CEPE), while not required to perform energy calculations, does give public agencies and employers some assurance that persons who have passed it would be well versed in the information and able to apply their knowledge properly to projects using the current Title 24 Standards. Topics for this exam are taken directly from the Title 24 Standards. Since the Standard is quite comprehensive, the organization that administers the exam provides review sessions for it. Exam locations are offered in Northern and Southern California. The California Association of Building Energy Consultants is a private non profit organization formed in 1986 “to foster professional development and ethics in the field of energy compliance through sponsorship of educational programs for industry professionals on building energy efficiency”. http://www.cabec.org/aboutcabec.php, accessed 5-01-08. They write and administer two exams, one for residential and one for non-residential projects. The exam is called The Certified Energy Plans Examiner, (CEPE), and candidates may sit for either the Residential, the Non-Residential or both exams. The CEPE is given at least once a year and simultaneously in Northern CA at the PGE Energy Training Center in Stockton and in Southern CA at the Energy Resource Center in Downey. For example, in 2008, it will be on June 6, at these locations commencing at 9 a.m. and ending at 1:30 p.m.  According to the CABEC website, major changes to the code result in requirements for testing again. The California Association of Building Energy Consultants also offers a Certification for Certified Energy Analyst (CEA) which requires the CEPE exam and three additional criteria, including 
1. They have at least one year of experience performing energy compliance calculations. 

2. They have participated in a CABEC ethics seminar. 

3. They attend at least six hours per year of continuing education training.

Activity 2 - Study
The self-enrollment in courses exceeded the planned 120 hours as it was 127 hours of coursework which included classes offered at Southern California Edison, (SCE), Southern California Gas Co., (SCG), Pacific Gas and Electric Company, (PG&E), and the California Board of Energy Consultants, (CABEC). 24 classes were taken that were related to energy analysis, calculations, Title 24 standards code, emerging energy applications, and energy audit or surveying. These classes are shown in the list in Addendum B in brief, and also with more detail with descriptions for each of the classes. Many more hours were spent trying to learn software and absorb all of the information presented. Handouts from the classes were thick and packed with good information so to process and I hope I can keep up with continued developments also in this area of study.
Activity 3 - Application
Application of energy analyst training has been done for residential projects as pro-bono work for a total of more than 240 hours, as the scale and scope of work required time beyond the 240 hours tracked by timesheet. This type of work is detail oriented and rather time consuming. 
Activity 4 - Manual
This sabbatical work has resulted in the creation of a textbook type instructional manual, or primer for Certified Energy Analyst studies. 
Activity 5 - Dissemination
Dissemination of the results of the research and the textbook is ongoing, to SAC Engineering and SAC College, RSCCD District and the engineering education community via website.
Benefits to Applicant and District
The significant benefits to Sherod as a faculty member and to the district have included broadening of Sherod’s expertise, which has been applied to coursework in Option II of the AEC Design and Drafting, program. The more immediate exposure to real world engineering projects was extremely desirable for keeping in touch with current practices and being able to bring relevant practices into the classroom to students. 
Written Quantitative Outcomes and Verification

Verification of outcomes of this sabbatical were created for assessment. All sabbatical activities undertaken have been documented by written records.
Qualitative Results of Sabbatical Work Done
The new information gleaned about what is happening on other campuses is of interest in terms of potential topics to be added to existing course curriculum and perhaps new areas for instruction at our own campus. Trends and emerging energy technology that were researched included diverse topics from wave energy to algae energy as possible new renewable energy sources. These topics are excellent additions for lower division engineering courses.
Susan M. Sherod, Certified Energy Analyst, Sabbatical Report Conclusions
This sabbatical leave, focused on Certified Energy Analyst training, has increased the expertise of the applicant in environmental engineering design and energy, in particular, in engineering Title 24 requirements and calculations. This final report is submitted to the sabbatical leave committee chair, the college and district in great appreciation for your review approval, and to serve as a resource for any and all interested parties with deep gratitude for the opportunity given to broaden and refresh my knowledge in these areas.

Addendum A

Susan M. Sherod
Record of weekly time spent during sabbatical
	August - 80

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4 Aug. 20 – research & register for classes
	8
	8
	8
	8
	8
	
	
	40

	5 Aug. 27 – research CC energy programs/courses
	8
	8
	8
	8
	8
	
	
	40

	September - 160

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 Sept. 3 – research & use CEC website & videos
	8
	8
	8
	8
	8
	
	
	40

	2 Sept. 10 – Five classes, start manual, class follow up further studies
	8
	8
	8
	8
	8
	
	
	40

	3 Sept. 17 – Five classes & studies
	8
	8
	8
	8
	8
	
	
	40

	4 Sept. 24 – follow up studies to classes
	8
	8
	8
	8
	8
	
	
	40

	
	
	
	
	
	
	
	
	

	October – 160.5

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 Oct. 1 – One class & studies
	8
	8
	8
	8
	8
	
	
	40

	2 Oct. 8 – comparison of software applications
	8
	8
	8
	8
	8
	
	
	40

	3 Oct. 15 - One class & studies
	8
	8
	8
	8.5
	8
	
	
	40.5

	4 Oct. 22 - Two classes & studies
	8
	8
	8
	8
	8
	
	
	40

	5 Oct. 29 -
	8
	8
	8
	
	
	
	
	

	November - 160

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 One class & studies
	
	
	
	8
	8
	
	
	16

	2 Nov. 5
	8
	8
	8
	8
	8
	
	
	40

	3 Nov. 12 – One class & studies
	8
	8
	8
	8
	8
	
	
	40

	4 Nov. 19
	8
	8
	8
	Ho
	Ho
	
	
	24

	5 Nov. 26 – Two classes & studies
	8
	8
	8
	8
	8
	
	
	40

	December - 80

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 Dec. 3 One class & studies
	8
	8
	8
	8
	8
	
	
	40

	2 Dec. 10 One class & studies
	8
	8
	8
	8
	8
	
	
	40

	3 Dec. 17
	
	
	
	
	
	
	
	

	4 Dec. 24
	
	
	
	
	
	
	
	

	Total hours for Fall 2007 Semester
	
	
	
	
	
	
	
	630.5


	January - 80

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 
	
	
	
	
	
	
	
	

	2 Jan. 7 additional study of other CC courses
	
	
	
	
	
	
	
	

	3 Jan. 14 organized materials from classes
	
	
	
	8
	8
	
	
	16

	4 Jan. 21 learning/evaluating software applications
	8
	8
	8
	8
	8
	8
	8
	40

	5 Jan. 28 One class & studies
	8
	8
	8
	8
	8
	8
	8
	40

	February - 168

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 Feb. 3 collection of initial data for job measure
	
	
	
	
	8
	
	
	8

	2 Feb. 4 job measuring for real world projects
	8
	8
	8
	8
	8
	
	
	40

	3 Feb. 11 job measuring & begin CAD drawings
	8
	8
	8
	8
	8
	
	
	40

	4 Feb. 18 Two classes & studies
	8
	8
	8
	8
	8
	
	
	40

	5 Feb. 25 Area take-offs, glazing and project criteria data to enter to software for projects, more CAD
	8
	8
	8
	8
	8
	
	
	40

	March – 120

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 Mar. 3 
	
	
	
	
	
	
	
	

	2 Mar. 10 CAD drawings for projects
	8
	8
	8
	8
	8
	
	
	40

	3 Mar. 17 working on manual
	8
	8
	8
	8
	8
	
	
	40

	4 Mar. 24 working on manual
	8
	8
	8
	8
	8
	
	
	40

	5 Mar. 31 working on manual
	8
	8
	8
	8
	8
	
	
	40

	April - 160

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 summary: spent primarily learning/evaluating software applications & project work, also focused on LEED criteria, and also served on WWF panel
	
	
	
	
	
	
	
	

	2 Apr. 7 “ service on WWF panel starts 4-11-08
	8
	8
	8
	8
	8
	
	
	40

	3 Apr. 14 LEED energy criteria explored in depth for projects & inclusion in manual and report
	8
	8
	8
	8
	8
	
	
	40

	4 Apr. 21 project work - software applications
	8
	8
	8
	8
	8
	
	
	40

	5 Apr. 28 “ service on WWF panel ends 4-28-08
	8
	8
	8
	8
	8
	
	
	40

	May - 160

	Weekly Descriptions
	M
	T
	W
	Th
	F
	Sa
	Su
	Hours

	1 May 5 – more CC research follow up & manual
	8
	8
	8
	8
	8
	
	
	40

	2 May 12 – working on projects/manual
	8
	8
	8
	8
	8
	
	
	40

	3 May 19 – working on manual & dissemination
	8
	8
	8
	8
	8
	
	
	40

	4 May 26 – One class & wrap up sabbatical work
	8
	8
	8
	8
	8
	
	
	40

	Total hours for Spring 2008 Semester
	
	
	
	
	
	
	
	744


Addendum B
Susan M. Sherod

Record of classes and time spent during sabbatical
	
	StartDate
	Subject
	class hours

	1
	9/11/2007
	EnergyPro Training: Indoor & Outdoor Lighting
	3.5

	2
	9/11/2007
	EnergyPro Training: Envelope and Windows
	3

	3
	9/12/2007
	EnergyPro Training: Mechanical
	3.5

	4
	9/12/2007
	EnergyPro Training: Advanced
	3.5

	5
	9/13/2007
	2008 Non-Residential Title 24 Standards: Compliance, TDV & Beyond
	5

	6
	9/18/2007
	IHACI - HVAC vs. the House: the Invisible Conflict Part 1 (ERC)
	3

	7
	9/18/2007
	2005 Residential Title 24 - SDREO
	4

	8
	9/19/2007
	Title 24 Skylighting in Big Box Buildings and Beyond
	3.5

	9
	9/20/2007
	IHACI - HVAC vs. the House: the Invisible Conflict Part 2 (ERC)
	3

	10
	9/21/2007
	Certified Energy Plans Examiner Training - Residential
	8

	11
	10/1/2007
	Introduction to the California Solar Initiative
	4

	12
	10/18/2007
	Introductory eQuest "Schematic Design"
	8.5

	13
	10/24/2007
	GHG Trading: The future of energy efficiency?
	4

	14
	10/26/2007
	Certified Energy Plans Examiner Training - Non Residential
	7

	15
	11/1/2007
	Photovoltaic (PV) Site Analysis and System Sizing
	8

	16
	11/14/2007
	Intermediate eQuest "Detailed Design"
	8.5

	17
	11/28/2007
	Introduction to Life-Cycle Costing
	4

	18
	11/29/2007
	Water: How much? How hot? How fast?
	8

	19
	12/6/2007
	Green Buildings and Climate Change
	3.5

	20
	12/12/2007
	Field Verification & Diagnostic Testing Photovoltaic (PV) Systems for Installers 
	4

	21
	1/31/2008
	Implementing Energy Efficiency Projects
	8

	22
	2/19/2008
	How to Get Started with an Energy Efficiency Survey
	8

	23
	2/20/2008
	Fundamentals of Electricity and Energy Efficiency
	8

	24
	5/29/2008
	Energy Pro Modeling for LEED
	3.5

	
	
	
	127


Date: 9/11/2007
Class Title: EnergyPro Training: Indoor & Outdoor Lighting
Time spent in class: 3.5
Time spent after class in follow up study: 8.5
Description of class: Learned how to model and document Title 24 compliance for commercial lighting designs. Participants in this workshop were provided the opportunity to practice using the latest version of EnergyPro 4.0, an energy modeling software certified currently by the State of California. We explored lighting analysis basics, the proper application of advanced fixture technologies to energy-efficient designs, and how cost-effective lighting designs can maximize potential energy-efficiency incentives.

Date: 9/11/2007
Class Title: EnergyPro Training: Envelope and Windows
Time spent in class: 3
Time spent after class in follow up study: 8
Description of class: Learned how to model and document Title 24 compliance for building envelopes. Participants in this workshop were provided the opportunity to practice using the latest version of EnergyPro 4.0, an energy modeling software certified currently by the State of California. Explore advanced envelope design options. We learned about new fenestration requirements, and how to select windows for maximum energy efficiency and comfort.
Date: 9/12/2007
Class Title: EnergyPro Training: Mechanical
Time spent in class: 3.5
Time spent after class in follow up study: 8.5
Description of class: Participants practiced using the latest version of EnergyPro 4.0, and learned how to model mechanical system designs in commercial buildings, and to document

Title 24 compliance. We learned how to use EnergyPro to integrate mechanical, lighting,

and envelope designs for peak energy-efficiency performance.
Date: 9/12/2007
Class Title: EnergyPro Training: Advanced
Time spent in class: 3.5
Time spent after class in follow up study: 8.5
Description of class: Expanded my basic knowledge of EnergyPro, the only energy modeling software certified currently by the State of California, and learned how to produce energy-efficient designs that meet or exceed the minimum Title 24 energy standards. We gained hands-on experience in modeling and upgrading envelope, lighting, and mechanical designs to maximize potential energy-efficiency incentives. We practiced estimating utility energy costs, simple paybacks, and life cycle costs.
Date: 9/13/2007
Class Title: 2008 Non-Residential Title 24 Standards: Compliance, TDV & Beyond
Time spent in class: 5
Time spent after class in follow up study: 5
Description of class: We learned how changes to the Title 24 Standards and Time Dependant Valuation (TDV) are shaping the future of commercial new construction in California and can directly affect AEC projects. The measures learned about are primarily aimed at further reducing peak electricity consumption and incorporating greater energy-efficiency measures for designing buildings that achieve compliance. In addition, I gained insight on taking buildings beyond Title 24 compliance and qualifying for incentives offered by various California utilities. Included an extended, in-depth discussion of the new Time Dependant Valuation (TDV) approach to compliance. This approach is consumption and time based, paying strict attention to peak and off-peak energy use.
Date: 9/18/2007
Class Title: IHACI - HVAC vs. the House: the Invisible Conflict Part 1 (ERC)
Time spent in class: 3
Time spent after class in follow up study: 3
Description of class: I learned about how to discover and rectify common HVAC issues that can hinder occupancy comfort, health and energy efficiency. This was a two session course, of which Part 1 examined the various aspects of HVAC systems, including load calculations, heating and cooling performance, and conditioned space.
Date: 9/18/2007
Class Title: 2005 Residential Title 24 - SDREO
Time spent in class: 4
Time spent after class in follow up study: 4
Description of class: Martyn Dodd with EnergySoft, provided an explanation of the new codes and provided advice on how to implement these energy efficient standards. We learned how these standards are continually updated to allow for the possible incorporation of new energy efficient technologies and applications.  
Date: 9/19/2007
Class Title: Title 24 Skylighting in Big Box Buildings and Beyond
Time spent in class: 3.5
Time spent after class in follow up study: 3.5

Description of class: We learned how the 2005 revisions to Title 24 code require skylights and photo controls in spaces greater than 25,000 sf with ceiling heights greater than 15 feet.  This impacts the design of warehouses, big box retail spaces and other large low-rise spaces with high ceilings. This class went through an explanation of the new code requirements and the design options available for complying with the requirements.  Impressive examples of skylit stores and warehouses that exceed the requirements of Title 24 while providing the benefits of good daylighting design and cost savings were presented.
Date: 9/20/2008

Class Title: IHACI - HVAC vs. the House: the Invisible Conflict Part 2 (ERC)
Time spent in class: 3
Time spent after class in follow up study: 3
Description of class: Part 2 continued where Part 1 left off regarding common HVAC issues that can hinder occupancy comfort, health and energy efficiency. Part 2 went into how to properly inspect systems and perform tests to avoid overlooking existing defects that can undermine system performance and may result in customer complaints.
Date: 9/21/2007
Class Title: Certified Energy Plans Examiner Training - Residential
Time spent in class: 8
Time spent after class in follow up study: 8
Description of class: 2007 Certified Energy Plans Examiner Training review session for Residential CEPE Test given by CA Association of Building Energy Consultants.
Date: 10/1/2007
Class Title: Introduction to the California Solar Initiative
Time spent in class: 4
Time spent after class in follow up study: 9
Description of class: This course featured new and updated information on the CSI program. We learned how to complete the CSI forms, take advantage of SCE’s rebates on fixed and tracking photovoltaic (solar energy) systems, and interconnect to the grid. Other topics include metering, monitoring, shading issues, and CSI's "NEW" on-line power clerk database.
Date: 10/18/2007
Class Title: Introductory eQuest "Schematic Design"
Time spent in class: 8.5
Time spent after class in follow up study: 13.5
Description of class: Designers and others attending this course learned to perform detailed analysis of alternative building enhancements using state-of-the-art energy use simulation techniques. This computer training course led us through eQUEST, a DOE-2 based building simulation tool. With input wizards and industry-standard defaults to simplify modeling, this tool simplifies the process of estimating energy impacts of building design options. 

Date: 10/24/2007
Class Title: GHG Trading: The future of energy efficiency?
Time spent in class: 4
Time spent after class in follow up study: 4
Description of class:  California is moving quickly forward on plans to dramatically reduce greenhouse gas (GHG) emissions. The approaches being considered under AB 32 focus on market based trading mechanisms to help reduce GHG emissions from a number of economic sectors including power, transportation, and refining. The focus was on the following: 

· Overview of existing GHG trading programs - US Voluntary programs, EU ETS and Kyoto 

· Sectors affected by GHG trading programs 

· Linkages to existing energy efficiency programs

· Summary of carobon liabilities and opportunities presented by market based approaches
· Likely scenarios for a California GHG market 
Date: 10/26/2007
Class Title: Certified Energy Plans Examiner Training - Non Residential
Time spent in class: 7
Time spent after class in follow up study: 7
Description of class: 2007 Certified Energy Plans Examiner Training review session for Non-Residential CEPE Test given by CA Association of Building Energy Consultants.
Date: 11/1/2007
Class Title: Photovoltaic (PV) Site Analysis and System Sizing
Time spent in class: 8
Time spent after class in follow up study: 8
Description of class: Attendees learned how to evaluate the technical feasibility of a potential PV project, and discussed implementation issues related to site selection and system sizing. Thorough discussion, interactive exercises and tool demonstrations provided participants with the basic steps in sizing a grid-connected PV system for homes and small businesses. 
Date: 11/14/2007
Class Title: Intermediate eQuest "Detailed Design"
Time spent in class: 8.5
Time spent after class in follow up study: 13.5
Description of class: This computer training course was intended for architects, designers and others with eQUEST experience. Attendees learned how to use the software to accomplish detailed design of energy efficient buildings and building systems and analysis of whole-building energy performance. Participants were encouraged to bring detailed modeling questions to the seminar for discussion.
Date: 11/28/2007
Class Title: Introduction to Life-Cycle Costing
Time spent in class: 4
Time spent after class in follow up study: 4
Description of class: Life-Cycle Costing (LCC) is an economic analysis method that helps building owners, designers, and operations mangers assess the cost benefits of energy-efficient technologies, designs, and operations. Using interactive class discussion and examples, this course emphasized the role of key assumptions and described how to interpret an LCC analysis. 
Date: 11/29/2007
Class Title: Water: How much? How hot? How fast?
Time spent in class: 8
Time spent after class in follow up study: 8
Description of class: Attendees were provided solutions for how to heat and deliver hot water efficiently, how to evaluate storage and tankless water heater options, and how to deliver hot water quickly to every fixture with little waste. Discussed innovative, practical and cost-effective applications to begin using right away to increase customer satisfaction while dramatically reducing energy, water waste and their associated costs.
Date: 12/6/2007
Class Title: Green Buildings and Climate Change
Time spent in class: 3.5
Time spent after class in follow up study: 3.5
Description of class: Information about how building design, construction and operations are related to climate change, and how to minimize impacts. In this half-day class, we learned about the sources of GHG, strategies and approaches to minimize GHG production during the lifecycle of buildings, tools and resources to quantify impacts, and how some of the green building systems are incorporating the subject.
Date: 12/12/2007
Class Title: Field Verification & Diagnostic Testing Photovoltaic (PV) Systems for Installers
Time spent in class: 4
Time spent after class in follow up study: 4
Description of class: This course provided a detailed review of post installation verification inspections performed by Home Energy Raters (HERS) for solar rebate initiatives. Topics include measured versus expected power output, verification of equipment (PV modules and inverters), shading analysis and characteristics, measurement of actual solar radiation, use of solar/shading measurement tools, and expected future impact of trees. The class explained the details about how HERS Raters inspect installations.
Date: 1/31/2008
Class Title: Implementing Energy Efficiency Projects
Time spent in class: 8
Time spent after class in follow up study: 8
Description of class: This class covered how to perform energy assessments, screening audits, feasibility studies, and how to correctly select proper equipment to maximize energy efficiency.
Date: 2/19/2008
Class Title: How to Get Started with an Energy Efficiency Survey
Time spent in class: 8
Time spent after class in follow up study: 8
Description of class: This class’ objectives included becoming familiar with common energy systems; learning how HVAC, lighting, refrigeration, and motor loads contribute to the overall cost of operating a building or process facility; and learning how to estimate the savings potential of energy-saving options.
Date: 2/20/2008
Class Title: Fundamentals of Electricity and Energy Efficiency
Time spent in class: 8
Time spent after class in follow up study: 8
Description of class: Hands on exploration of the principles of basic electricity and the role of energy-efficiency in everyday life. Topics include electrical units of measurement, AC/DC power, generators, motors, transformers, and meters.
Date: 5/29/2008
Class Title: Energy Pro Modeling for LEED
Time spent in class: 3.5
Time spent after class in follow up study: 8.5
Description of class: Gained understanding of the difference between the California’s Title 24 Time Dependant Valuation based energy usage concepts and the LEED rating system’s Energy Cost Budget approach. Attendees at this seminar learned how to model projects using EnergyPro in order to conform to LEED’s Energy and Atmosphere (EA) credits for energy efficiency. In addition, participants walked through an example project, following LEED analysis and documentation guidelines with special emphasis placed on a thorough completion of LEED for New Construction’s online EA credit template. It was interesting to learn that the LEED website offers data entry for data from fields generated by the building simulation software such as EnergyPro.
Addendum C

Here is the complete 2 year degree program verbatim from Merritt Colleges’ 2005 - 2007 catalogue:

ENVIRONMENTAL DESIGN & ENERGY TECHNOLOGY
(ETECH)

This two-year program emphasizes energy efficiency and

ecological sustainability in the built environment. It is designed

to prepare students for employment in the field of energy

management, in building design and construction, or for transfer

to a four-year institution. Opportunity is provided to link this

major cooperatively with Laney College’s Architectural Technology

major.

The AS degree in Environmental Design and Energy

Technology will be awarded upon satisfactory completion of

the Major course requirements and the General Education

requirements. A Certificate will be awarded upon satisfactory

completion of the major course requirements.

Degree Major/Certificate Requirements:

CIS 205 Computer Literacy 1

ENVST 11 Introduction to Sustainable Environmental

Systems (3)

or

BIOL 13 Principles of Ecology (3) 3

ENVST 12 Urban Ecology 2

ENVST 15 Environmental Law 3

ENVST 16 Environmental Careers 1

ETECH 11 Energy Options 3

ETECH 16 Energy Auditing 2

ETECH 17 Introduction to Green Building and

Ecological Design 3

GEOG 1 Physical Geography (3)

or

GEOL Any Geology course of 3 or more units (3) 3

MATH 203 Intermediate Algebra 4

PHYSC 35A-D Energy-Efficient Design and Construction 2

And: Any Environmental Field Studies Course 2

Total required units: 29

Recommended:

CHEM 30A Introductory Inorganic Chemistry (4)

POSCI 1 Government and Politics in the United States (3)

From http://merritt.peralta.edu/Projects/40254/curric_courses.pdf (accessed 9-27-07)
The Merritt College Program is more broad than this sabbatical study, as it includes coursework in other areas that are of interest for those that wish to design in ways beneficial to the Environment.Course descriptions for the two courses specific to Energy are:
11. +Energy Options

3 units, 3 hours lecture

Acceptable for credit: CSU

Survey of the many alternatives to current energy uses, the

nature of the energy crisis, and the need for a national energy

policy: Explores ways to match needs for energy with abundant

supplies of renewable energy, as well as methods of conserving

energy. 0946.10

16. +Energy Auditing

2 units, 2 hours lecture

Acceptable for credit: CSU

Intensive examination of household energy usage, conservation,

and rehabilitation: Energy concepts, heat loss calculations,

basic solar concepts, site selection, design improvements,

appliances, and utility systems. 0946.10

from http://merritt.peralta.edu/Projects/40254/curric_courses.pdf, (accessed 9-27-07)

The Kern County Community College District has explored possible areas for instruction and is currently gearing up to offer energy coursework per the article below.
Industry demand for skilled workers drives planning BY TARA MCLAUGHLIN, Californian staff writer

e-mail: tmclaughlin@bakersfield.com | Tuesday, Dec 25 2007 6:05 PM

Last Updated: Tuesday, Dec 25 2007 6:31 PM
http://www.greatvalley.org/sjpartnership/press/2007/energy_12-25_07_0040.pdf (accessed Jan. 17, 2008) 

Students heading to a Kern Community College District school may soon be able to study wind, solar, hydro- and geothermal energy, according to school officials.
Curriculum is being developed for new alternative and renewable energy programs to groom a work force in these expanding industries. "They have a whole host of needs, and as a college it's up to us to meet those," said Ed Knudson vice president of academic affairs at Bakersfield College. He said all three district colleges are working together with industry representatives to hash out plans. 

A "scan" of employment needs in the area showed renewable energy is a key component, said Valerie Karnes, dean of career technical education at Cerro Coso College. She thought wind energy showed the biggest need, she said. Wind-power producer Oak Creek Energy Systems has 34 employees and expects to add another 250 to 350 jobs by 2015, said Ed Duggan, executive vice president of the Tehachapi-based company. The whole area would likely need two or three times that number, he said, and then add

solar, hydro and geothermal and the need for educated, skilled workers reaches the thousands.
A point to note in the article is there is a “whole host of needs”. These new programs, signal growing need for training in energy, in general. Apparently, in the Kern area, renewable energy is a key component. Another school that is focusing in on renewable energy is Shasta Community College. They seemed to have high interest from do-it-yourselfers in their community according to the website link referenced below.

Shasta College will offer new courses on alternative energy through a public grant.

It started with a state grant, and now Shasta College can claim to be one of the few community colleges in California to offer classes on alternative energy.
In the case of wind power, it's the only community college in California to offer the class.

The Shasta College Economic and Workforce Development Center downtown has scheduled 11 classes covering solar energy systems, biodiesel technology and wind generation beginning this spring. The first class, home photovoltaic systems, begins tonight at PowerHouse Solar on Caterpillar Road in Redding. The classes are funded through a California Community College Advanced Transportation Technology and Energy Initiative grant. Courses include material on designing a solar panel system, understanding the basics of wind generation and learning how to produce biodiesel fuel. The ATTEI is guided by Peter Davis, Statewide Initiative Director in the California Community College Chancellor's Office.”

“"People were just literally knocking down our door for these classes," said Suzie Clark, assistant project director at the college's Economic and Workforce Development Center.”

“With the grant, "the long-term goal is to offer classes to teach people to be technicians," Clark said. However, with the amount of interest in do-it-yourself alternative energy shown by students who have already signed up, Clark and Blake are willing to tailor the classes accordingly. "We want to give people what they're interested in," Blake said.
http://www.redding.com/news/2008/feb/13/shasta-college-to-offer-new-classes/ (accessed Jan. 17, 2008).

Perhaps technician training might be even more popular than energy analyst training if community members are “knocking down” their doors to take those types of classes in the Shasta area.

Cape Cod Community College courses seem to span a wide range of aspects of energy training, including the basics about energy efficiency and conservation, and renewable energy sources. Cape Cod had these courses included in their Environmental Technology Certificate Program and an Associate Degree in Environmental Science program in their Fall 2007 Schedule.

ENV 170 Renewable Energy Sources – Thursday evenings from 6:30-9:30 pm 
ENV 170 provides a comprehensive overview of renewable energy (RE) technologies. Students will learn about residential and commercial applications for each source of RE, such as solar, wind, biomass, and hydropower. We will study the use and feasibility of different RE sources for electricity production, space/water heating, and transportation. The advantages and limitations of each RE source will be examined. For each technology we will examine the underlying science, it’s history, economics, and feasibility. Students will investigate the many reasons why it is important to implement RE technologies by examining how RE can be used to solve economic, environmental, and other societal problems locally and globally. 

ENV 171 Energy Efficiency and Conservation – Wednesday evenings from 6:30-9:30 pm 
ENV 171 provides students with the information to identify and explain all of the energy efficiency/conservation methods available for energy use reduction. Energy-consuming facilities, both domestic and commercial, will be analyzed by the students for energy efficiency opportunities. The student shall calculate energy savings and environmental impacts for most energy efficiency methods in order to identify and assess energy conservation opportunities. In addition, the student shall demonstrate the appropriate usage of energy monitoring and measuring equipment commonly used by energy specialists and energy auditors.

ENV 177 Introduction to Wind Energy – Tuesday evenings from 6:30-9:30 pm 
ENV 177 provides an in-depth introduction to wind power as a sustainable form of energy. We will examine the history, current applications, and future of wind power. Students will gain a basic understanding of the fundamental science behind harnessing useable energy from the wind. We will look at the process for siting, developing, constructing, operating, and maintaining wind energy projects of different scales – from home and small commercial, to municipal and utility scale. 

www.capecod.edu (accessed 1-29-08).

Energy Education at Illinois Community Colleges appears to have just begun to develop curricula and did so in a community inclusive way by: drawing the community of students and teachers together; providing them with information; then giving them the responsibility of making informed decisions about development of sustainable curricula, including energy studies in the community college curricula.
The Illinois Sustainable Education Project focused on renewable energy, energy efficiency, and the process of recycling as key learning examples of resource conservation and environmental stewardship. The program emphasized the link between energy, recycling, the economy, and the environment and provided Illinois students and teachers with the necessary information to make informed decisions. It offered multi-disciplinary educational resources, including hands-on inquiry kits, bookmarks, and posters, and provided educator workshops and presentations for students, educators, and the public. The project expanded educational efforts to include community college students by developing sustainable technology curricula to be used in the community college system. It emphasized the link between energy, the economy, the environment and workplace safety, practical construction trade skills, and employment growth. Other materials incorporated energy efficiency, renewable energy, and recycling into a variety of subjects, including literacy, math, social sciences, and fine arts.
http://www.eere.energy.gov/state_energy_program/grants_by_state.cfm/state=IL (
With respect to workforce skills for renewable energy trades, in an effort to help administrators and educators establish quality training programs, Interstate Renewable Energy Council, IREC, is hosting The Renewable Energy and Energy Efficiency Workforce Education in Troy, New York. The three-day event, being held November 8-10, will give educational providers a chance to explore effective approaches for teaching workforce skills in the renewable trade industry. Sessions on how to establish effective partnerships with business, industry and government agencies will also be offered. IREC also maintains a searchable database of courses available in renewable energy across the country. http://www.irecusa.org/courseCatalog.php. Also the National Electrical Contractors Association, NECA, is supporting training for workforce skills. Furthermore, the The International Organization for Standardization (ISO) introduced ISO 15392:2008 - Sustainability in building construction – General principles, a standard the organization said establishes internationally recognized principles for sustainability in building construction.
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