BOC 1005 Indoor Environmental Quality		Instructor Notes
BOC 1005 Instructor Notes & Metrics

Overview
One major program goal of the BOC is to increase participants’ ability to identify areas for reductions in energy consumption and demand and to design projects to accomplish this.  The competency basis of the Building Operator Certification adds responsibilities to the instructors to ensure appropriate material coverage and effective delivery so that participants are successful on the test and any related project assignments (see below). To the degree possible, instructors should encourage and maintain an interactive classroom environment to enable participants to learn from each other’s experiences and apply the information to their facilities. Metrics are defined for Class Exercises, Project Debrief, and Proctorship of BOC Exams to ensure quality of program delivery.  You should familiarize yourself with these metrics and seek assistance from the BOC program administrator or the BOC office, if questions arise. 

Preparation
Review the suggested activities and checklist below. They provide criteria for effectively engaging participants, promoting discussion on key topics, and helping participants review and check for understanding. Since class activities are a required component of BOC training, determine if you will be implementing activities suggested or equivalent (objective, method and time) activities of your choice. In making your decision, remember that the ultimate goal is to facilitate the learning by adults who prefer experienced-centered and problem-centered instruction. 

Speak with your BOC program manager to determine who is sponsoring the BOC course. The BOC program helps connect participants to local resources including utility programs that can assist then with their energy efficiency projects. Check the www.dsireusa.org website. DSIRE is a comprehensive source of information on state, local, utility and federal incentives and policies that promote renewable energy and energy efficiency. Research and become familiar with utility rebate and incentive programs, state energy office initiatives, and local energy efficiency trends and initiatives relevant to the class subject matter. Use the research to supplement discussion and tailor/adapt BOC curriculum to support sponsor interests.  For example:
1. Describe how the BOC sponsor’s EE initiative and/or DSM program benefits building owners. 
2. Provide one or more examples of how their initiative/program relates to the topic you are teaching. What would a building operator need to know about this relationship? How would you tailor the instruction to share this information with the participants?

Review the Test and Answer Key documents prior to teaching the class and ensure that each question is covered adequately in the lecture and/or activities during the class. (However, explicit coaching of participants about material that appears on the test is not permitted during instruction of BOC classes. Directing participants to highlight or put post-it notes at specific points in the Participant Handbook is also not permitted.)

In response to the COVID-19 pandemic and the resulting industry emphasis on HVAC strategies for mitigation of airborne infection disease spread, several slides with an overview of this topic were added in the previous edition released in 2022. These materials have now been moved to the handbook appendix. 
Presentation Materials
The BOC Program provides electronic MS PowerPoint slides that complement the participant handbook to help you prepare participants for the tests and exercises. We encourage you to enhance the slides with your own teaching aides provided these do not confuse coverage of the basic materials nor create any ambiguity in the minds of the participants. These aides might include additional slides, case studies, demonstration props and specialty equipment, videos, and in-class exercises. Instructors are also encouraged to note current changes and developments in the topic they are presenting.  See the suggested props/specialty equipment in the checklist below. (Note: when adding new slides, make sure to denote these for the students to avoid confusion since they will not appear in the handbook.)

Safety Message: BOC is now including a "Safety Message" slide prompt in each class going forward. Instructors can check with their course sponsor/administrator, Course Manager, and the BOC repository for safety topic ideas. This can be a quick discussion (1-3 minutes).

Participant Materials
Participants receive a handbook that complements the presentation slides. The handbook may contain pages, illustrations, tables, charts, and other documents that support activities. Instructors should reference the handbook during class and refer participants to specific pages when giving instructional cues.

Class Exercises 
Metric: integrate a minimum of 1 hour of non-lecture, participant-centered activity into the training day.
Class exercises are activities led by the instructor in class to enable participants to practice skills and concepts taught. The average retention rate for lecture mode of instruction is 5% compared to 50% for discussion group and 75% for practice by doing. Additionally, activities break up a long day of presentations and offer participants an opportunity to network with and learn from each other’s experiences. Most classes in BOC Level I and II have several suggested in-class exercises for the instructor to administer. Review the suggested exercises below.

Project Assignment 
Metric: allot a minimum of 10 minutes of class time facilitating a debrief on the project assignment from the class taught before yours (if applicable).

Successful completion of all project assignments is required for Level I certification. It is therefore important to ensure participants understand the assignment and are comfortable completing it. Participants return the completed projects to the following class where it is reviewed and graded by the training coordinator. 

Review the Project Workbook to familiarize yourself with the project assignments. Review the project specific to the class taught before yours (see BOC schedule provided by your administrator). Develop three questions you would use to facilitate the discussion keeping in mind the goal of providing participants with the opportunity to share their experiences and create action steps for implementing energy efficiency improvements.

The instructor is responsible for reviewing the project assignments at the end of the class before administering the test. Refer participants to their Project Workbook and grading rubric when reviewing the assignment. 

BOC Test Proctor Procedure 
Metric: follow the BOC test procedure. 

The BOC test is designed as an assessment of a participant’s grasp of the material and it is essential that the integrity of the test be maintained. The following test procedure maintains the integrity of the test by preparing participants to be successful in the absence of coaching to the test. 

TEST PROCEDURE: The instructor is responsible for administering the test and will be present throughout the test to answer questions. The instructor is permitted to clarify the questions, if needed, but may not provide the answers to any questions under any conditions. 

Note: For classes held virtually, the test will be administered through a learning management system (LMS) or similar online platform. In this case, instructors should remain available (via the virtual class session, by email, and/or by phone) to provide assistance to students taking the test.

At the beginning of the class session, the instructor will review the day’s agenda, including the timing of the test and general points concerning its administration. The instructor will review the test procedures and restrictions with participants prior to taking the test. 

The exams are open-book and any notes or handout materials may be used as a reference. A period of one hour is available for the test, but it will not be strictly timed.

Coaching of participants about material that appears on the test is not permitted during instruction of BOC classes.  Directing participants to highlight or put post-it notes at specific points in the Participant Handbook is also not permitted.

The instructor is responsible for ensuring a quiet test environment, which includes no use of cell phones and no unnecessary conversation of any kind while the test is underway. 

When finished, the TEST BOOKLET and the COMPLETED ANSWER SHEET should be turned in to the instructor or the site coordinator, as appropriate (or submitted electronically in the case of virtual classes where the test is administered via an LMS or similar platform).

Evaluation
At the end of class, all participants will complete a Class Evaluation form after taking the test. The evaluation is designed to collect information about the class content, instruction, and future interest in topics. The information is used by NEEC to make improvements to the curriculum, to share with instructors, and to plan future classes offered in the BOC program. (For virtual classes, this will be completed via an LMS; check with the course manager for details.)

Suggested Activities
BOC 1005 has four exercises and seven class discussions. In combination, the activities require a minimum of 2 hours to complete. These exercises are extremely important to each participant in successfully passing the test and meeting learning objectives. Instructors should familiarize themselves with these exercises and are encouraged to improve upon them or add to them, as time will permit. These are described in more detail, below. In addition to class exercises, BOC 1005 has suggested discussion topics and case studies.  Small group break out discussion and other participant-centered techniques are encouraged. Instructors are encouraged to bring additional or more familiar case studies to the class that emphasize the importance of O&M best practices.  

At the end of BOC 1005, reference the project workbook and set up the assignment that participants must complete at their facility. See additional details in the suggested activities section below.

	Materials
	Suggested Activities
	Time

	
Slide Title: Project Debrief















Slide Titles: 
Agenda
Objectives


Slide Title:  Class Discussion










Slide Title: IEQ Program Discussion















Slide Title: Pollutant Source Activity












Slide Title: IEQ Source Dynamics Discussion




Slide Title: IEQ Comfort Discussion










Slide Title: Exercise 1




















Slide Title: Exercise 2 




























Slide Title: Direct Source Control Discussion

Slide Title: Discussion: Cleaning for IEQ



Slide Title:  
Exercise 3 – CO2 Case Study










































Slide Title: Discussion: Filtration and Cleaning for IEQ






Slide Titles (consecutive slides): IEQ Program Discussion/IEQ Resources




Slide Title: 
Exercise 4










	
1. Introductions/Project Debrief – Instructor Led Discussion – 5 mins
A. Project Debrief
1. Lead a brief discussion on the project from the previous class. Implement the project discussion by asking participants a few open-ended and specific questions about the project sufficient to generate a discussion: 
· What went well?
· What didn’t go well?
· Why did things happen?
· What will you do differently/better next time?
· How will you use this?
2. If applicable, reference any project grading docs and walk participants through assigned calculations and answers. The Class Exercise section, below, provides additional support information for helping you effectively engage participants and implement discussion on key topics.
B. Class Agenda and Learning Objectives
1. Provide an overview of the day and a brief explanation of the topics the class will cover and why. 
2. Provide an explanation of the learning objectives.

1. Introduction to IEQ – Instructor-Led Discussion – 10 mins
A. A brief discussion time is allocated to the start of class for several demonstration exercises to give participants an opportunity to discuss problem solving and situation approaches. Discussion Questions:
1. What responsibilities do you have for IEQ in your facility?
2. Do you have an IEQ program for your buildings?
3. What do you want to learn today? Burning questions?
B. Reference the glossary found in the Appendix of the participant handbook as an additional resource for participants to review. 

1.  IEQ Program Discussion – 10 mins
This discussion gives participants an opportunity to reflect on the material covered and apply it to their own facility and organization. This can be initiated as a poll with the following questions (in virtual classes the polling and/or chat features can be used; for in-person classes, ask for a show of hands).
1. Which qualities of IEQ do you think your occupants care most about? Choose up to three of the options below: 
· Air quality
· Comfort
· Visual and light quality
· Acoustics
· Navigation in the building
· Water quality 
2. What aspect of indoor environmental quality do you think you can impact the most with your role and daily responsibilities?

1.  Pollutant Source Activity
3. Direct students to turn to Appendix B-1, Pollutant Sources and Locations worksheet.
3. Explain what Materials Safety Data Sheets (MSDS) are and ask by show of hands how many people know where their MSDS are located. (NOTE: OSHA has officially changed the format of these and now refers to them as Safety Data Sheets (SDS) instead of MSDS, but the two acronyms are still widely used interchangeably.)
3. Have students work individually and follow the handbook instructions to create a list of known pollutants in their facility and their locations. 

1. IEQ Source Dynamics Discussion – 10 mins
This discussion gives participants an opportunity to reflect on the material covered and apply it to their own facility and organization.
Specific questions to prompt discussion:
1. What are the IEQ sources in your building?
2. What dynamics may cause exposures?
3. What strategies can you use to reduce exposures?

1. IEQ Comfort Discussion – 10 mins
Discuss the biggest challenges to maintaining occupant comfort at your facility.
· What types of complaints are most common?
· Do they fluctuate seasonally?
· How do factors like climate, envelope characteristics, building orientation, HVAC system type/features, or building use type affect your ability to maintain occupant comfort?
· Are there other factors?

1. Exercise 1. IEQ Sources, Pathways, and Driving Forces – Lecture, Demonstration, and Group Exercise – 15 mins
A. Refer participants to the “IEQ Sources” floor plan in the Appendix (B-2) and the Pollutant Pathway Form (G-1)
B. Set up the activity and explain that the purpose of this exercise is to provide an opportunity to develop an investigative approach to solving indoor air quality complaints. Explain that this is a demonstration and exercise you will lead for the full class.
C. Demonstrate how to sketch an airflow pathway. Direct participants to the example sketch in the student handbook on slide title: IEQ Sources, Pathways and Driving Forces.
D. Ask participants to sketch air flow pathways on the “IEQ Sources” floor plan in their appendix using the following conditions:
· 	HVAC on/off
· 	Exhaust fans on/off
· 	Doors open/closed
· 	Windows open/closed
· 	Special use equipment on/off

1.  Exercise 2. Temperature and Humidity– Lecture, Worksheet, and Individual Exercise – 20 mins
A. Refer participants to the Temperature and Humidity exercise in the Appendix. Explain that this is an exercise to further develop an investigative approach to solving indoor air quality complaints back on the job. Explain that you will prepare them for the exercise by demonstrating how to use a Temperature/RH meter (such as a TSI Q-Trak) and a psychrometric chart to solve answers to the questions.
B. Determine the Dry bulb temperature and relative humidity in the room you are in. (If an instrument is not available, provide example measurements to work from.)
C. Using the steps outlined in 1005 Appendix Exercise 2 (see 1005_Ed3.10_AppendixALL.pdf), review terminology and demonstrate use of a psychrometric chart. Participants can follow along by referencing the exercise in the Appendix.
D. Provide instructions for completing the worksheet and refer participants to the guides for drawing lines on the psychometric chart (Appendix C-5). Allot 10 minutes for participants to work independently to derive the answers.
E. Reconvene the group. Review answers to questions 2-4, provide feedback, and respond to questions. The answers are below and can also be found in the notes view of the Exercise 3 PPT slides titled: 1005 Appendix Exercise 2.
a. #2 ANSWER: dependent on the values from #1
b. #3 ANSWER: 60%
c. #4 ANSWER: 55 degrees F
F. If time allows, consider giving participants 1 or 2 additional variables to solve (e.g., “If this T, and this H, then what?”)
 
1.  Direct Source Control – Instructor Led Discussion – 10 mins
Facilitate a discussion by calling on students to share examples of direct source control(s) used in their buildings.

1.  Cleaning for IEQ – Instructor Led Discussion – 10 mins
A. What does “clean” mean to you?
B. What are your cleaning “benchmarks”?
C. Experiences with “green cleaning”?



VII. Exercise 3. CO2 Case Study – Worksheet and Exercise Review – 20 mins
A. Refer participants to the case study in the Appendix. 
B. Setup the activity and explain that the purpose of this exercise is to explore key communication skills crucial to effectively addressing occupant IAQ concerns. Provide instructions for completing the worksheet, as needed.
C. Review answers, provide feedback, and respond to questions. 
D. Answers to item 7, 8 and 9: 
a. #7 All 8 factors, + visually inspect the air handler and operation of the outside air damper, and the filters and if the HVAC system has an economizer. If it does, check it when it is cold or hot out to see if it goes to minimum outside air, and check it when it is mild outside to see if it goes full open; or if it has DDC controls, trend OA damper position and OA temperature and check economizer operation from the trends. CO2 is a part of a ventilation assessment, never a complete assessment.  Also check the terminal system, diffuser air flow, ductwork to the room. CO2 is part of a ventilation system assessment, never a complete assessment.  
b. #8. 8.4 =about 1500 ppm; add 100 because outdoor CO2 is 100 above 330ppm = 1600. The 1500 reading is +/- 7%, which is 105, so it could be anything from 1400 to 1600, so the reading of 1500 is in line with 62n. 
c. #9. 62n lecture space is 8.4 cfm/p. A 30% increase is 2.5 cfm increase, so that would take it up to 10.9 or 11. Doubling it would add 8.4 to take it up to 16.8 or 17, and that would cut the pollution in half in theory, assuming constant source strength. But increasing it 30% is only 30% of the way to doubling, or .3 of doubling. Doubling is 50% or .5 decrease, so 30% is .3 x .5 = .15 or 15%, so the odor pollutant concentration level would be reduced by about 15%, which wouldn’t do much to an unacceptable odor. So finding the source and eliminating or reducing it is the best answer. And often a 30% increase will be beyond the capacity of the HVAC system and cause problems.  





1.  Filtration and Cleaning for IEQ – Instructor Led Discussion – 5 minutes
(NOTE: In some student handbooks these questions may differ from those on the slides. Please use the questions below to lead this discussion.)
· What types of filters do you use?
· How often do you change filters?
· What is the protocol used to determine when to change filters?


VIII. IEQ Program Discussion – 5 minutes
· What are your IEQ Program objectives and who are the stakeholders?
· What are some IEQ Program elements that seem most useful?
· What are some IEQ Program elements you can adopt immediately?

IX. Exercise 4. Establishing Communications Case Study – Worksheet and Exercise Review – 20 mins
A. Refer participants to the case study in the Appendix. 
B. Setup the activity and explain that the purpose of this exercise is to explore key communication skills crucial to effectively addressing occupant IAQ concerns. Provide instructions for completing the worksheet, as needed. Allot 10 minutes for participants to work independently to address the questions.
C. Reconvene the class. Review answers, provide feedback, and respond to questions.
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	BOC 1005 Instructor’s Checklist (Some items N/A for virtual classes)
·  Number of people expected: _____
·  Classroom set-up confirmed?
·  Instructor(s) bio
·  Participant IDs
·  Pens and sign-up sheets
·  Evaluation forms: Collect evaluations at the end of class; return to the training coordinator.
·  Participant handbooks
·  Test booklets: Be sure to review with participants all of the material covered on the test. Forward all test booklets and answer sheets to NEEC within two weeks of the class.
·  Test answer sheets
·  Duct tape 
·  Extension cord
·  Props
· Chemical smoke stick
· Sling psychrometer
· CO2 gas analyzer
· Flow hood
· Pressure pan or manometer
· Thermometer
· Government publications:
· 	NIOSH Guide (notes for slide 7)
· 	EPA Building Air Quality Manual
· 	EPA Tools for Schools
· 	EPA Problem Solving Wheel
(To order these publications, call NIOSH at 1-800-35-NIOSH and EPA’s Seattle office at 206-553-2589.)
· Duct materials (optional) - demo pressure balancing issues
· 10 feet of 6” duct
· Diffuser
· 2 - 90 degree bends
· 1 - coupling
· Magnehelic pressure gauge 
· In-line fan
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