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Section I.
Program Overview 
A.
Program Concept

The Energy Efficiency Training and Certification for Building Operators—Building Operator Certification (BOC) program offered by the four investor-owned utilities (IOUs), Pacific Gas and Electric Company (PG&E), Southern California Edison Company (SCE), San Diego Gas and Electric Company (SDG&E) and Southern California Gas Company (SoCalGas), is a continuation of the uniform statewide building operator training and certification program that began in 2002.  Operators of medium and large commercial buildings (including governmental and institutional buildings and complexes) are the primary target group for this program.  The program content trains operators of these buildings to identify and implement energy savings opportunities as an integral part of their operations and maintenance activities.  In 2004–2005, the course will place additional emphasis on demand responsiveness options for buildings and building operators.  As a certification program, BOC seeks to establish a recognized professional credential for building operators.

B.
Program Rationale

The rationale for this program is to teach building operators how to get the most out of their operating systems by improving their analytical and practical skills while on the job.  Through the certification component, BOC provides a consistent benchmark of competencies for participants, competencies expected to be of high value to building owners; the offering of this credential for building operators is a fundamental innovation of the program.  The BOC training will include equipment operations, the latest methods of building operation and maintenance, and how to incorporate energy efficiency and peak reduction opportunities.  These opportunities range from installing more energy-efficient equipment to proper maintenance of existing equipment for more efficient operations.  The knowledge gained from this training program is expected to improve facility operation skills in both the short-term and long-term post-class periods.  The increased awareness of energy saving knowledge for the building operator community will help achieve electric power demand reductions and energy savings statewide.  

The BOC training program was approved for funding in 2002 and 2003.  The first BOC training course series began in October 2002.  Enrollment at the initial courses was very encouraging, and word of mouth recommendations from these early BOC attendees has generated additional interest among their peers.  In 2003, a total of 13 (11 Level I and 2 Level II courses) statewide training course series were scheduled.  The BOC course is expected to draw over 200 participants on a statewide level; PG&E’s enrollment for 2003 is on track to exceed 80 participants, substantially ahead of the 2003 goal of 60 students.  The 2003 BOC program is expected to be successful with the second BOC graduation class receiving certification in early 2004.  

Although this is relatively new program in California, the contractor selected to implement this program, the Northwest Energy Efficiency Council (NEEC), has extensive past experience in the northwest area of the country, and the number of building operators enrolling in the course has steadily continued to climb.  The IOUs have worked with NEEC to develop and improve the training curricula for the Level I and Level II BOC courses in 2003.  NEEC’s training curricula covers subjects pertaining to the equipment and day-to-day operations encountered by building operators specifically aimed at addressing the energy environment in California.  Classroom homework requires participants to identify energy saving opportunities at their facilities.  The standard Level I curriculum includes, but is not limited to, the following full day training modules:

· 1st class—Building Systems Overview

· 2nd class—Facility Electrical Systems

· 3rd class—Energy Conservation Techniques 

· 4th class—HVAC Systems and Controls (Part1)

· 5th class—HVAC Systems and Controls (Part 2)

· 6th class—Efficient Lighting Fundamentals

· 7th class—Environmental Health & Safety Regulations

· 8th class—Indoor Air Quality

Level II curriculum includes, but is not limited to, the following full-day training modules:

· 1st class—Preventive Maintenance & Troubleshooting

· 2nd class—Advanced Electrical Diagnostics

· 3rd class—HVAC Troubleshooting & Maintenance

· 4th class—HVAC Controls & Optimization

· 5th class—Introduction to Building Commissioning

· 6th class—Electric Motor Management

The established format for both Level I and Level II courses is to offer the individual classes on a monthly schedule so that the course takes approximately six months to complete.  

All participants are tested to evaluate the amount of knowledge retained.  These tests are designed to confirm the participant’s mastery of the subject material.  A certificate of course completion and recognition will be awarded to all students that successfully complete this training program and the required testing.  This certificate provides documentation and recognition that the recipient has achieved a fundamental level of knowledge in facility operations and building management in addition to identifying and implementing energy savings opportunities in their facilities. 

The BOC training program addresses three distinct market barriers involving information.

· The lack of information:  Building operators simply do not have a thorough knowledge of the energy and demand savings available to them.  The BOC program will provide thorough knowledge and practical experience in achieving energy and demand savings for successful participants.

· Asymmetric Information:  Building operators are often forced to rely upon promotional material from vendors and service providers.  Although operators are not necessarily naive regarding the objectivity of such information, it is often their only convenient information source.  The BOC course will provide tools, information and the capability foroperators to help them evaluate vendor claims. The utilities are uniquely qualified to provide an unbiased foundation of knowledge for energy-using systems.  
· High information search costs:  Many building operators are aware of various methods of getting information regarding technical solutions and services but lack the time to perform the necessary research.  The BOC program will provide in-depth information in a venue that is accessible to any large-building operator.

Through its series of course offerings, the BOC training program will offer a systematic approach to reducing information barriers to efficient building operation.  The continuation of the building operator certification program in California is an economical way to promote and market the benefits of operating an energy-efficient facility now and in the future.   

C.
Program Objectives

The IOUs propose to continue to offer this successful statewide training program in 2004.  The goal is to continue to provide training and certification to operators of building energy systems within the IOU service areas.  The goal of certification is to provide a professional credential to the participating building operators, which adds value to their jobs and recognition by their supervisors.  

All nonresidential customers have an opportunity to participate in this program.  Small and hard-to-reach nonresidential customers with building operators at their facilities are eligible to participate in this training course.  

This program will coordinate with all IOU programs and third party programs related to nonresidential energy efficiency.  Incentive and rebate programs will be highlighted during the classes along with other educational and seminar events as appropriate.  The statewide IOU Energy Efficiency Education and Training Program is a possible lead generator for customer participation in the BOC training program.  

Section II.
Program Process 
A.
Program Implementation

The IOUs plan to renegotiate with NEEC to have them continue the implementation of the statewide BOC training in 2004 and 2005.  The IOUs will work with NEEC to develop and improve the training curricula for the Level I and Level II BOC courses.  NEEC’s training curricula covers subjects pertaining to the equipment and day-to-day facility operations.

The IOUs plan to contract directly with NEEC for regional classes and certification.  In addition to offering training classes at IOUs facilities, some on-site training may be provided at customer sites, subject to the availability of training, facilities, amount of participants and cost to implement.  

All IOUs are considering offering the Level II BOC training curricula in 2004 and 2005 subject to the success of the 2003 pilot conducted by PG&E and SCE.  After the Level I BOC training, this is the next phase of training for student participants and it focuses on applications learned from the Level I training.  The IOUs will work with NEEC to enhance the training curricula.

B.
Marketing Plan

The IOUs and NEEC will coordinate marketing efforts to promote this program to nonresidential customers.  NEEC and the IOUs plan to use a proven, systematic approach to recruit building operators to participate in the BOC training.  Marketing activities include e-mail, direct mail and targeted follow-up calls to targeted customers, vendors, IOU account representatives and IOU seminar attendees.  The IOU mailing lists and account executives were instrumental in recruiting participants in the 2002 and 2003 course series. The same or greater level of marketing efforts will continue in 2004 and 2005.  

Employer-targeted marketing can be effectively accomplished with presentations to local California chapters of facility management associations such as the International Facility Management Association (IFMA), American Society of Hospital Engineers (ASHE), National School Plant Management Association (NSPMA), and the Association of Facility Engineers (AFE).  Members of these associations are directors and managers of facilities and operation and maintenance departments across the full spectrum of facility sectors.  Presentations to associations might feature BOC case studies developed by the IOUs showing direct benefits to companies with BOC certified operators.  This activity will generate student participation in the short term, while building long-term recognition of the BOC credential among key employers in the state. 

Most marketing and communications are handled electronically for the BOC program in order to keep costs low.  Past use of such methods has proven successful and has resulted in fully subscribed course sessions.  A breakdown of all marketing materials, quantity and projected cost is listed below. 

	Item
	Quantity
	Method of distribution
	Projected Cost

	BOC fact sheet
	Approximately 5,000 total
	E-mailed, mailed or distributed at various customer events
	Approximately $1,000-$2,000 per course

	BOC direct mail piece
	Approximately 5,000 total
	Mailed to potential customers based on input from IOU account representatives
	Approximately $1,000-$2,000 per course

	BOC Informational meetings
	1 per course
	Fact sheets and direct mail invitations are distributed; prospective BOC participants attend informational meeting (usually at course locations)
	Approximately $1,000-$2,000 per course

	Direct telephone follow-up with prospects
	Approximately 50 per course
	Direct telephone contact with respondents to direct mail and electronic notices
	Approximately $1,000-$2,000 per course


C.
Customer Enrollment

BOC training informational meetings will be held in each IOU’s service area approximately a month before the classes begin to provide information and answer questions about the BOC training.  Customers are directed to contact NEEC for registration in a BOC training course.

D.
Materials

Not applicable.

E.
Payment of Incentives 

Not applicable.

F.
Staff and Subcontractor Responsibilities

A senior program manager at PG&E will direct the BOC program.  That program manager will be responsible for overall contractor oversight and contract negotiations, project strategic direction, review of course materials and course enhancements, determination of locations for course delivery, oversight of contractor deliverables, budget management, Commission reporting and filings and integration with other PG&E program efforts.  

The prime contractor is responsible for program delivery, including program marketing, participant enrollment, course content, course delivery, site logistics and participant certification activities (including record-keeping).

The prime contractor plans to use local, independent affiliates as course instructors.  The contractor maintains an instructor certification program to assure quality and consistency for course instruction.  
G.
Work Plan and Timeline for Program Implementation

	Target Dates
	Activity

	January 2004
	Program implementation (if CPUC approval)

	January 15, 2004
	Announce PY2004 BOC courses to begin February – April (two Level I, one Level 2); begin marketing efforts

	May 1, 2004
	Two Level I and one Level II courses in session

	May 1, 2004
	Quarterly Report* for January – March

	August 1, 2004
	Quarterly Report* for April - June

	August 15, 2004
	Announce PY 2004 BOC courses to begin September - October (two Level I); begin marketing efforts

	November 1, 2004
	Two Level I courses in session (courses 4 and 5 for PY2004)

	November 1, 2004
	Quarterly Report* for July - September

	January 15, 2005
	Announce PY2005 BOC courses to begin February – April (two Level I, one Level 2); begin marketing efforts

	February 1, 2005
	Quarterly Report* for October - December

	May 1, 2005
	Two Level I and one Level II courses in session

	May 1, 2005
	Quarterly Report* for January – March

	August 1, 2005
	Quarterly Report* for April - June

	August 15, 2005
	Announce BOC courses to begin September - October (two Level I); begin marketing efforts

	November 1, 2005
	Two Level I courses in session (courses 4 and 5 for PY2005)

	November 1, 2005
	Quarterly Report* for July - September

	February 1, 2006
	Quarterly Report* for October - December

	May 1, 2006
	Quarterly Report* for January – March

	August 1, 2006
	Quarterly Report* for April - June


* Reporting to the Commission will follow the Reporting Instructions issued by the Energy Division; quarterly reporting is assumed for the purposes of this example.  

Note:  BOC courses consist of eight one-day classes offered approximately once per month over a seven-month period.  To accommodate participant needs, various course start dates are offered throughout the year (to be determined after program approval).  As such, a course beginning in the fall of a given program year will necessarily extend into the following calendar year although funding, accounting and record-keeping remains associated with the original program year.

Section III.
Customer Description 
A.
Customer Description

This program primarily targets nonresidential customers, specifically facility directors and managers and building operators in the following sectors: government (state, city and federal), military, hospitals, schools and universities, hotels, manufacturing and property management.  Interested hard-to-reach nonresidential customers may participate in the training program if they have a building operator for their facility.  PG&E plans to offer additional BOC courses both in Stockton and in the Fresno/Bakersfield area in 2004 and 2005 to address the hard-to-reach market.

B.
Customer Eligibility

This statewide program is open to all PG&E, SCE, SoCalGas or SDG&E nonresidential customers with a building operator at their facility. 

C.
Customer Complaint Resolution

The BOC contractor (NEEC) or the IOU program manager typically handles customer questions, concerns or disputes about the BOC program.  The BOC contractor has procedures in place to identify participant dissatisfaction and is well positioned to make initial efforts to resolve any complaints.  If the BOC contractor is unable to resolve a complaint, the IOU program manager will be contacted.  The IOU program manager will make every effort to resolve the situation to the participant’s satisfaction.  In those rare instances where a program manager is unable to resolve the issue, the matter will be referred to his/her supervisor or to the IOU regulatory affairs group.

D.
Geographic Area

This program targets all nonresidential customers located in the service areas of PG&E, SCE, SDG&E and SoCalGas.  In 2004 and 2005, BOC will be offered in the Fresno/Bakersfield area, an ISO recognized transmission-constrained area.

Section IV.
Measure and Activity Descriptions
A.
Energy Savings Assumptions

Not applicable.

B.
Deviations in Standard Cost-effectiveness Values

Not applicable.

C.
Rebate Amounts

Not applicable.

D.
Activities Description 

The main activity of the statewide BOC training program is to provide training to building operators.  There will be a Level I BOC training course and a Level II BOC training course.  The cost per participant is expected to be approximately $1,000 per student.

Section V.
Goals

	BOC Program Annual Deliverables 2004 
	Annual Quantity
	Schedule

	Level I BOC Courses
	4
	All courses initiated by 12/31/04

	Level I BOC Course Attendees
	80
	Documented registrants by 12/31/04

	Level II BOC Courses
	1
	Course initiated by 12/31/04

	Level II BOC Course Attendees
	12
	Documented registrants by 12/31/04


	BOC Program Annual Deliverables 2005
	Annual Quantity
	Schedule

	Level I BOC Courses
	4
	All courses initiated by 12/31/05

	Level I BOC Course Attendees
	80
	Documented registrants by 12/31/05

	Level II BOC Courses
	1
	Course initiated by 12/31/05

	Level II BOC Course Attendees
	12
	Documented registrants by 12/31/05


Section VI.
Program Evaluation, Measurement and Verification (EM&V)
General Approach to Evaluating Program Success

This statewide EM&V plan is based on the Commission’s objectives as outlined in the Energy Efficiency Policy Manual (EE Policy Manual) and adheres to the guidelines in the International Performance Measurement and Verification Protocol (IPMVP). 

This statewide EM&V plan will continue to use the existing EE Policy Manual and established EM&V methods to evaluate the program’s success while the M&V Protocols and Framework are being completed.  At such time, a detailed M&V plan will defer to the M&E protocols and framework as appropriate to evaluate the program’s success.

The primary measurement of program success will be an evaluation of participant satisfaction, which will be one component of a process evaluation which will help refine and optimize program delivery.  The first process evaluation focused on the 2002 BOC program, the first time the program was delivered in California.  The evaluation results will establish the baseline for future process evaluations.  For 2004 and 2005, an impact evaluation will be added to assess the estimated energy and demand savings achieved as a result of the program.  

The success of the program is also gauged by other program evaluation studies, such as market assessment and customer behavior analysis studies.  Together, these studies provide (a) ongoing feedback and corrective guidance regarding program implementation and delivery to customers through program process evaluation, and (b) measured indicators of the program effectiveness through analysis of market baseline and customer’s satisfaction.

Approach to Measure and Verify Energy and Peak Demand Savings 

The Measurement and Verification (M&V) approach for the program will be an assessment of the energy and demand savings achieved as a result of the program. Evaluations done in other areas have found that it takes 2 to 3 years after participants complete the BOC classes before measurable energy savings are achieved.  The BOC program started in 2002, so 2004 is the first opportunity to attempt an impact evaluation.  A second impact evaluation will be done in 2005, and will be modified to reflect findings from the 2004 impact evaluation. Estimates may be based on interviews with program participants and possibly onsite verification of any operational or equipment changes that the participants attribute to their participation in the BOC program.  Savings estimates will be updated to reflect the best available information, as needed.  

Approach to Evaluation Program Success

To comply with the objectives of the Commission for ongoing assessment and improvement of programs, the EM&V plan will focus on process issues. The plan will include 1) analysis of program accomplishments; 2) analysis of program design, delivery and implementation with recommendations for program enhancements; 3) an assessment of participant and participant supervisor satisfaction with BOC; and, 4) additional market assessment and evaluation as needed.  More specifically, these activities may be done as follows:
· Market Assessment and Customer Behavior Analyses: Market saturation/potential studies from statewide studies currently underway, as well as program evaluation results for the Standard Performance Contract and Savings by Design programs, will inform the market assessment and baseline analysis to assist with future program activities.

· Process Evaluations:  The research will provide ongoing feedback and corrective guidance regarding program implementation through participant satisfaction studies and will provide indicators of the program effectiveness through a process evaluation study.  It will build on the process evaluations done on the 2002 and 2003 BOC programs.

Potential EM&V Contractors

The contractors listed below can objectively and effectively evaluate program success.  As a group, their work includes impact evaluation, measurement and verification, process evaluation, market assessments, and verification of program accomplishments. These firms have a track record of completing high quality, objective studies of energy efficiency programs either for the California investor-owned utilities or for other entities whose studies we have been able to review. This list does not include all of the qualified evaluators who could objectively evaluate program success. The final list of evaluation consultants will be based on several factors including: future Commission decisions, the mix of approved programs and the experience of the evaluation consultants.
	ADM Associates
	KVDR Consulting

	Aloha Systems
	Megdal & Associates

	Alternative Energy Systems Consulting (AESC)
	Nexant

	Applied Management Sciences Group
	Opinion Dynamics

	Architectural Energy Corporation (AEC)
	Quantec LLC

	ASW Engineering Management 
	Quantum Consulting

	Aspen Systems Corporation
	Ridge and Associates

	EcoNorthwest
	PA Consulting Group

	Energy & Environmental Economics
	Research Into Action

	Energy Market Innovations
	RLW Analytics

	Equipoise Consulting
	Robert Mowris & Associates

	Freeman Sullivan & Co.
	SBW Engineering

	Frontier Associates
	Science Applications International Corp. (SAIC)

	GDS Associates

Global Energy Partners
	Skumatz Economic Research Associates (SERA)

	Heschong-Mahone Group
	Summit Blue Consulting

	ICF Consulting
	TecMRKT Works

	Itron (RER)
	Vanward Consulting

	KEMA-Xenergy, Inc
	Wirtshafter Associates


Section VII.
Qualifications 
A.
Primary Implementer

PG&E has provided residential and nonresidential customers with energy efficiency programs at the direction of the Commission since 1976.  Early programs provided information to residential customers on energy efficient appliances, home insulation, heating and air conditioning while providing commercial customers detailed, on-site energy analysis (audits).  Programs and services for both markets evolved into information programs coupled with equipment rebate programs, loan programs and incentives for new building construction by the early 1980s.  These programs have grown, contracted or been redirected based on the changing goals of the Commission, the needs of the marketplace, and the input from the many community stakeholders in the energy efficiency industry.  

Surveys of customers indicate that PG&E has remained the most trusted source for unbiased energy efficiency information, services and programs.  Customers continue to look to PG&E for assistance in managing their energy use and costs.

Teams of PG&E engineers, marketing professionals and customer service specialists have demonstrated significant competencies in a variety of essential areas of program design and deployment, reporting/accountability program measurement, assessment and evaluation.

The IOUs have years of experience delivering successful statewide and local programs to IOU customers.  Training programs and seminars have been a key element in promoting energy efficiency to IOU customers.  The IOUs’ past experience in the successful delivery of the statewide BOC training program is validation of their future success.  

Program Design

Responsive, timely action characterizes the PG&E team approach to program design.  Commission priorities, changing markets, technologies, and priorities of interested stakeholders require the flexibility to respond to the wide variety of needs within the annual program cycles.  PG&E’s design team has demonstrated its ability to move rapidly and effectively, from the resource acquisition emphasis of the pre-1998 programs to the market transformation focus of the California Board for Energy Efficiency.  PG&E’s program design team also met the challenge of rapidly responding to the 2000 energy crisis by designing programs that not only saved energy but also encouraged customers to change behavior and business practices. 

Program Deployment

A solid program infrastructure combined with the participation of key market actors and experienced service providers have ensured PG&E’S success in program deployment for the last three decades.  Successes are evinced year after year by the accomplishment of the goals and milestones set in place through Commission and PG&E agreements.  PG&E’s staff has nurtured relations with the entire spectrum of parties whose joint efforts are necessary both to capture the interest and enthusiasm needed for a new program and to responsibly remove barriers to deployment.
Reporting/Accountability

Responding to the more rigorous reporting and accountability requirements from the Commission over the last 10 years, PG&E has developed increasingly sophisticated procedures and competencies to meet the new levels of precision required in these areas.  PG&E has been able to provide thorough, reliable reporting as the needs and goals of the Commission have changed from the simple semi-annual and annual reports of the 1980s to the complex reporting and net benefit accountability over the 10 year time period required of the pre-1998 programs.  PG&E reports on programs using both the pre-1998 methodology and the subsequent reporting requirements for monthly, quarterly and annual reports as well as responding to data requests from the Energy Division, administrative law judges of various proceedings and interested parties in proceedings.

Measurement, Assessment and Evaluation

PG&E’s current measurement, assessment and evaluation (MA&E) capabilities are especially suited to meet the requirements of the Commission’s present directives.  The MA&E team members have worked closely with regulatory agencies and other IOUs, as well as other interested stakeholders, in establishing and coordinating the California Measurement Advisory Council (CALMAC) and the earlier California Demand Side Management Measurement Advisory Council (CADMAC).  The MA&E team has participated and/or led many statewide measurement, assessment and evaluation studies as well as studies focused on local programs and issues.  

PG&E’s energy efficiency staff has the strength and commitment to provide the Commission with successful programs responsive to both the goals of the Commission and the needs of customers. 

B.
Subcontractors 

The Northwest Energy Efficiency Council (NEEC) has offered a Building Operator Certification program outside of California for several years.  NEEC has been the IOU subcontractor for the BOC training program since the program began is 2002.  To the extent practical, NEEC uses independent affiliates in the local area to conduct individual training sessions; NEEC maintains its own certification requirements for instructors that it hires.
C.
Resumes or Description of Experience

Peter Turnbull

CAREER SUMMARY

Twenty-two years of experience in energy efficiency program design, management, and implementation, with a wide variety of energy efficiency programs including twelve years of field experience and ten years of corporate experience.  Energy efficiency emphasis on non-residential markets, with significant crossover experience in residential markets, as well as in directing market research projects designed to bring project objectives into focus from a user (customer) perspective.  Skilled at directing market research efforts that are designed to pinpoint appropriate project objectives.  

EMPLOYMENT HISTORY

Pacific Gas and Electric Company – San Francisco, California 

2000 – Present
Senior Program Manager 

1999 – 2000

Supervisor, Pacific Energy Center

1995 – 1999

Senior Project Manager

1993 – 1995

Supervisor of Technical Support

1992 – 1993

Program Supervisor

1986 – 1991

Senior Marketing Engineer

Senior Program Manager  

Managed and supervised Emerging Technologies, Codes and Standards and Building Operator Certification Programs, 2002-2003.  Met or exceeded all program goals in all areas; stayed within budget for all programs.

Designed and executed three new rapid response programs for Summer 2001 for compressed air, chillers, and lighting systems.  Negotiated, wrote and managed the $4 million Summer Initiative (SI) contract with the California Oil Producers Electric Cooperative (COPE).  Negotiated and wrote six Demand Reduction Solicitation contracts for residential and nonresidential third party programs.  

Managed PG&E’s Food Service Technology Center (FSTC) program from 1993-2002.  Facilitated the development of 30 American Society of Testing and Materials (ASTM) test methods that provide consistent, objective criteria for evaluation of commercial food appliances and systems.  The FTSC has extensive experience in commercial food service appliance testing and a substantial database of appliance performance data.  The FTSC also has extensive knowledge of the manufacturing and distribution community for this equipment, and presents about 50 educational programs to more than 2,000 customers and other food services professionals each year.

Supervisor, Pacific Energy Center (12-month rotational assignment) – Provided oversight, management, and staff supervision of the Pacific Energy Center (PEC).  The PEC is a 35,000 square foot facility in San Francisco dedicated to promoting energy efficiency to the commercial building design community and building owners.  Oversaw development and delivery of the energy efficiency curriculum for more than 60 classes and 2,500 attendees.  Oversaw expansion of the Tool Lending Library program, directed development of software design tools, supervised one-on-one design consultation efforts and the PEC Resource Center (an energy efficiency library).   

Senior Project Manager, Customer Energy Management – Developed 1997 Pilot Standard Performance Contract (SPC) program for the non-residential market.  Developed four new “Market Transformation” programs in the areas of commercial building HVAC (“Cool Tools”), daylighting (“Daylighting Initiative”), lighting practices, and commercial refrigeration.  Developed computer simulation tools for complex analysis of systems for each of the four programs.

Senior Project Manager, Business Customer Services – Designed and developed four new incentive programs for the non-residential market including Advanced Performance Options (APO) and additional niche programs.  APO produced 300 substantial non-residential projects with an average rebate of approximately $30,000 each (excluded lighting projects).

Supervisor of Technical Support– Managed a technical group which provided expert technical consulting to marketing clients in the new product development area and to PG&E incentives programs.  Began management responsibilities for the FTSC.

Program Supervisor – Developed and directed the design and implementation of Prescriptive Express, Prescriptive Plus, and Performance By Design, all early programs in the commercial new construction arena.  Supervised a staff of 15 involved in new construction program activity.

Senior Marketing Engineer, Energy Efficiency Services – Managed PG&E’s Thermal Energy Storage (TES) program.  Redesigned incentive structure, design support, program materials, and all other aspects of the TES program.  

Senior Marketing Engineer, Redwood Region, Santa Rosa – Facilitated and coordinated the Major Accounts program for large commercial / industrial customers.  Developed “Heat for Less”, a pilot residential high-efficiency heat pump program delivered with 200 participants in the greater North Bay area.

Energy Services Engineer – Project Manager for The Great PG&E Energy Expo 1995, a large national energy efficiency conference and exposition held in Oakland, California.  The Expo included the Second National Demand Side Management Conference.  Published information regarding The Great PG&E Energy Expo 1995 (see Publications).

Energy Management Engineer – Program manager and chief designer of Customized Rebates, an extremely successful early “performance based” energy efficiency program for non-residential customers.

Energy Management Representative – Coordinated energy management incentive programs, and performed detailed energy audits on large commercial and industrial customer facilities in the greater North Bay area.

EDUCATION

M.A., University of Montana, Missoula, Montana – English

B.S., Montana State University, Bozeman, Montana – Civil Engineering

B.A., Kalamazoo College, Kalamazoo, Michigan - English

PROFESSIONAL ASSOCIATIONS / AFFILIATIONS

Member, American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) – Golden Gate Chapter

Chair, Board of Directors, Cool Roof Rating Council

PUBLICATIONS

“Architectural Practice Barriers to Energy-Effective Daylighting Design.”  American Council for an Energy Efficient Economy (ACEEE), Asilomar, August 2000.

“Current Daylighting Design Practices:  A Baseline”.  Illumination Engineering Society, Annual Meeting, New Orleans, August 1999.

“TES:  Redefining the Value Proposition in a New Landscape.”  ASHRAE Winter Meeting, January 1995.

“Cracking the Commercial Development Market:  Key Lessons from PG&E’s Commercial New Construction Incentive Program.”  Published in the Proceedings, Building for the Future Conference, San Diego, October 1993.  Paper and presentation won the “Best of Show” award.

“TES System Performance:  The Results of PG&E’s Monitoring Program.”  Published in the Proceedings, Fifth National Demand-Side Management Conference. Sponsors:  U.S. Department of Energy, Electric Power Research Institute, and Edison Electric Institute.  1991.

Co-Editor of Proceedings of The Great PG&E Energy Expo 1985.  (1,206 pages, 123 papers.  Work included the Proceedings of The Second National Demand Side Management Conference.)  
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