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ABSTRACT

The US Department of Energy’s Federal Energy Management Program (FEMP) aims to assist federal 
agencies and their stakeholders with their energy-focused goals, opportunities, and barriers. The program 
offers various technical trainings and resources to its stakeholders. One of these resources is an energy 
treasure hunt program. This report presents the FEMP energy treasure hunt toolkit, a technical resource 
designed for systematic application for federal facilities seeking to optimize their energy and carbon 
usage. The toolkit was designed to help facilitate energy-focused kaizen events, identify energy-saving 
recommendations, analyze identified opportunities, and provide the tools needed to detect actionable 
projects to advance federal facilities. Through a collaboration with the Oak Ridge National Laboratory 
team that executed the industrial-focused Better Plants energy treasure hunt program, a similar treasure 
hunt toolkit was designed for FEMP. The purpose of this report is to provide an overview of the treasure 
hunt process and FEMP toolkit capabilities. 

1. INTRODUCTION

The US Department of Energy’s (DOE’s) Federal Energy Management Program (FEMP) aims to assist 
federal agencies and their stakeholders with their energy-focused goals, opportunities, and barriers. The 
program offers various technical trainings and resources to its stakeholders. One of these resources is an 
energy treasure hunt (TH) program [1].

Energy THs, or energy kaizens, refer to continuous-improvement events specifically focused on energy-
reduction project identification, analysis, and communication. An energy TH is a 2- or 3-day event that 
focuses on operational improvements that can improve energy efficiency, including recommendations 
such as turning off motors when not in use and replacing lights with more efficient options. A TH 
typically finds ‘low-hanging fruit’ that tend to have low capital cost and a quick payback. A TH should be 
considered not an energy audit but rather a continuous cycle conducted by those closest to the process. A 
site should consider having a TH multiple times a year.  

The FEMP team has recognized another federal program that has had great success with a TH program, 
the Better Plants (BP) program. The BP program partners with industrial companies within the United 
States to set long-term strategic energy efficiency goals. Part of this partnership includes technical 
assistance such as workforce development [2]. The BP program has been conducting TH trainings since 
its inception. To help their industrial partners, the BP program has selectively conducted THs to train site 
personnel with the goal of preparing company representatives to continue as facilitators at future events. 

The FEMP team saw an opportunity to apply the same principles to federal buildings by slightly 
augmenting the BP approach and resources. The FEMP and BP program began TH collaboration in 2021 
to help FEMP design a TH program to support federal agencies. The goal was to kick-start a FEMP TH 
program with resources similar to those that have been successful for the BP trainings. Through a 
collaboration with the Oak Ridge National Laboratory team that executed the BP TH program, the 
existing BP toolkit was evaluated, rebranded, updated, and improved to meet the needs of the FEMP TH 
program [3]. The resultant FEMP TH toolkit is a technical resource developed to guide facilitators 
through TH training at federal facilities, from preparation to closeout. 

2. TREASURE HUNT AND TOOLKIT OVERVIEW 

A TH is an extremely dynamic event that requires preparation weeks in advance, training, and time for 
the event itself. A TH is typically only a 2- or 3-day activity, and gathering information beforehand is a 
crucial preparation step that saves time during the actual event. To help the FEMP TH program, resources 
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were designed for the TH toolkit to reduce the effort needed before and during an event. The resources 
were designed to improve event consistency and to provide a systematic approach to each event. The 
resources can be divided into two major categories, preparation resources and event resources: 

 Preparation resources
o Treasure hunt flyer (Appendix A)
o Pretraining presentation for stakeholders (Appendix B)
o Pretraining data collection sheet (Appendix C)
o Save-the-date template (Appendix D)
o Agenda template (Appendix E)
o Suggested treasure hunt diagnostic tools (Appendix F)
o Final event logistic and confirmation questionnaire (Appendix G)

 Event resources 
o Training kickoff presentation (Appendix H)
o Checklist – industrial focused (Appendix I)
o Data collection sheets (Appendix J)
o Reference sheets (Appendix K)
o Manufacturing Energy Assessment Software for Utility Reduction (MEASUR) software

2.1 PREPARATION RESOURCES

Preparation resources are used while planning the event to gather the basic information about the host 
site’s operational practices and details needed the day of the TH event. The resources include promotional 
flyers, key communication material, and data-gathering sheets. Data gathered beforehand will better 
prepare facilitators for the event, involve stakeholders prior to the event, and ensure proper diagnostic 
equipment is available during the event. 

2.1.1 Treasure Hunt Flyer 

The TH flyer was designed for the FEMP team as promotional material. The flyer should be used to 
recruit host sites and interested parties. The two-page flyer was designed to be printed in color, front and 
back. The flyer explains the basics of what a TH is, why it would be beneficial, how the FEMP team can 
help with the activity, and short success stories from the field. The success stories are sources from the BP 
program. The bottom of the flyer also contains information about who to contact to schedule an event and 
where to find more information. 

2.1.2 Pretraining Presentation for Stakeholders 

This presentation was designed for stakeholders after a site has agreed to participate but prior to the event. 
This presentation is given several weeks or months before the TH, while the event is still being planned. It 
should be used to explain the TH process to the main points of contact at the host site and to the personnel 
who are learning to be facilitators. The presentation discusses the basic outline of a TH and sets 
expectations for the site. After reviewing the basics of a TH, the call concludes with next steps for the 
host site, including logistics planning, IT prep work, and preliminary data requirements. 

2.1.3 Pretraining Collection Sheets

During the pretraining presentation, the stakeholders are informed of the pretraining data collection 
sheets. These sheets are an Excel-based form with data requests needed for the training. The first sheet of 
the Excel form is the essential information. These data points are required prior to the event; without this 
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information, the TH savings analysis cannot be completed. The information on this sheet includes points 
of contact, the operating schedule, and the unit cost for energy. The second sheet is for helpful data. These 
are data points that are useful to have before the event but are not required. Participants are strongly 
encouraged to fill out this form to help facilitators understand operation prior to the event. The form asks 
for the team breakdown for the event, plant data, and facility-equipment and process-equipment 
specifications. This information is needed to ensure effective use of data loggers if they are being used 
prior to the event. 

2.1.4 Save-the-Date Template 

The save-the-date template is used after a date, time, location, and facilitator have been chosen. The host 
site or main contact should send the save the date to potential attendees, anyone else they would like to 
know about the event ahead of time, or anyone they would like to invite to the event, internal or external. 
The save the date should share the hosting organization, the training organization (FEMP), the facilitator, 
what the participants should expect to learn, and the goal of the training. The save the date in the toolkit is 
only a template. Details of the template should be updated, modified, and checked before each event. 

2.1.5 Agenda Template 

The agenda template should be used after the save the date has been sent. The agenda should include 
information about the date and time of the event. The number of days dedicated to the event and the start 
and end times each day will be dependent on the size of the facility, availability of the site, and operating 
procedures. A smaller site may need 1 or 2 days, whereas a larger site may take 3 full days. This should 
be left to the discretion of the facilitator, when possible, during the planning phase of the event. The 
agenda should also include a rough outline of expected tasks during the event. Tasks that should be on the 
agenda include orientation from the host site, a kickoff with participants, tour times, software training, 
scheduled breaks and lunch, and a wrap-up presentation to management. Given that THs are dynamic 
events, these tasks may be moved around to meet the needs of the facility during the event. 

2.1.6 Suggested Treasure Hunt Diagnostic Toolkit Contents

During a TH, gathering data is an essential part of the process. Data are needed to evaluate 
recommendations. A list of recommended diagnostic tools was compiled to help with this process. Tools 
on this list were carefully selected to be applicable to a wide variety of host sites, including office 
buildings, hospitals, and industrial settings. For each tool, the list includes a description of the tool, the 
manufacturer, the model, and the recommended quantity. The list is not all-encompassing and may need 
to be adjusted slightly based on the site but should be seen as a recommendation for a kit that would be 
usable at many types of facilities for a basic TH. Depending on the organization hosting the training, a kit 
may be available for loan; this or the availability of other diagnostic tools should be discussed during the 
pretraining presentation for stakeholders.

2.1.7 Final Event Logistics and Confirmation Questionnaire

A week or so before the event, the main stakeholders, facilitators, and host organization should review the 
final event logistics and confirmation questionnaire. The questionnaire helps ensure all parties are 
communicating efficiently and that the minor details of a visit will not interrupt the TH event. The 20 
questions may not cover all topics needed for the visit but should be a good start to encourage logistics 
conversations. Mainly, the logistics portion is used to confirm external facilitators know what to expect 
when they arrive and understand the operating procedures of the host site (what personal protective 
equipment is needed, what documentation is needed for badging, where attendees should park in the 
morning, etc.). The confirmation portion of the questionnaire is focused more on the event itself 
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(participant count, whether Wi-Fi will be available, whether the training software was downloaded, etc.). 
The goal of the questionnaire is to reduce nonevent time needed the day of the TH. 

2.2 TREASURE HUNT EVENT RESOURCES 

The TH event resources are mainly used during the event. This information should be shared with the 
participants the day of the TH. These resources should be left to the facilitator in training to use in future 
events at the site. 

2.2.1 Training Kickoff Presentation 

This presentation is given by the event facilitator. The audience should include upper management and 
the participants for the event. This presentation occurs at the beginning of the event to express the goals 
of the TH, identify the expected outcomes, set expectations for participation, and introduce the 
participants to the software. The presentation also informs participants of typical energy efficiency 
opportunities in different systems. The facilitator should ensure that technical personnel needed for data 
measurements and upper management are present. At this time, the facilitator reviews the event agenda 
and sets the tone for the event. This presentation is similar to the stakeholder presentation but focuses 
more on data gathering and less on logistics. 

2.2.2 MEASUR

The MEASUR suite is a free, open-source software available through DOE. It is a collection of over 70 
quick calculators, 6 assessment modules, 1 TH module, 2 equipment inventory options, and 1 data 
exploration module. The quick calculators were designed for simple inputs and quick spot calculations 
based on engineering principles. The assessment modules use a much more robust approach, digging 
deeper into energy systems operations. The TH module is a blend of the quick calculators and assessment 
modules [4]. The TH module was designed to be paired with the TH toolkit previously mentioned. The 
module uses a systematic approach to compile, assess, and present recommendations during a TH. During 
the TH event, the facilitator trains participants on quantifying energy and cost savings using the 
MEASUR software. Then the software is used to compile and evaluate recommendations found by the 
teams. Once the event ends, the software can be used to prepare the closeout presentation to management 
[5].

2.2.3 Checklist – Industrial Focused 

A checklist was created to help participants look for opportunities as they tour the site. The list that is 
included in this toolkit is industrial focused, but sections can be removed as needed to meet the needs of 
the host site. The checklist walks through the major energy-consuming systems found in most TH events, 
including general-building, steam systems, chiller systems, process heating, compressed air, pump and 
fan systems, and lighting. As participants walk through the site, they can check off possible 
recommendations or take notes about what they are observing. The checklist is ideal for participants who 
may not be knowledgeable in a particular system. Checklists have also been proved to be useful for even 
the most experienced assessor. It is recommended to share the checklist (digital or hard copy) with all 
participants. It is suggested that each team have at least one hard copy for note taking. 

2.2.4 Data Collection Sheets 

Data collection sheets are used while gathering system information for analysis. These sheets are an Excel 
form with questions for the major energy-consuming systems. For each system, the sheets describe what 
is being measured, what data need to be collected, and how to collect the data. The sheets also provide 
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space to write the collected data. In some scenarios, a soft copy will suffice, but a hard copy may be 
needed for the event. These sheets should be paired with the diagnostic tools to measure data; then the 
sheets can be used to enter data into the MEASUR software. 

2.2.5 Reference Sheets

A reference sheet is similar to a cheat sheet for a system. Each sheet is filled with references or heuristics 
that can be useful during the TH event. These are used to do quick off-sheet calculations, to train 
participants about a system, or to help with general system education. These sheets can also be used for 
calculations if a needed calculator is not included in the MEASUR suite. There is a one-page reference 
sheet for each major system: chilled-water, compressed air, lighting, pump and fans, and steam systems. 

3. SUMMARY 

DOE’s FEMP provides various technical trainings and resources to federal agencies and their 
stakeholders. The FEMP team saw an opportunity to create a TH program for federal facilities. By 
partnering with Oak Ridge National Laboratory and the BP team, resources were adapted, updated, and 
improved for FEMP. The FEMP TH toolkit is a technical resource developed to guide facilitators through 
TH training at federal facilities, from preparation to closeout. The existing BP toolkit was evaluated, 
rebranded, updated, and improved to meet the needs of the FEMP TH program. The toolkit presented in 
this report was designed to help facilitate energy-focused kaizen events, identify energy-saving 
recommendations, analyze identified opportunities, and provide the tools needed to detect actionable 
projects to advance federal facilities. With the resources provided in this document, an energy TH event 
can be organized and deployed.
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APPENDIX F. SUGGESTED TREASURE HUNT DIAGNOSTIC TOOLKIT CONTENTS

Treasure Hunt Kit Instrument List

Description Manufacturer Model Qty

Infrared camera Flir E5 1
Infrared thermometer Fluke 566 1
Ultrasonic leak detector Bacharach Tru-Pointe 1100 1
Light meter Testo 540 1
Digital thermometer Omega HH506RA 1

Thermocouple Omega KHXL-18G-RSC-12 1
Laser distance meter Fluke 414D 1
Conductivity meter Reed Instruments SD-4307 1
Clamp-on power meter Fluke 345 1
Data loggers HOBO UX120-006M 6

Adapter cable HOBO CABLE-ADAP5 2
Battery box for PT DigiKey BK-030-ND 2
Battery connector Newark 43AC1932 2
PT connector 1 Newark 11X7239 2
PT connector 2 Newark 11X7203 2
Pressure transducer Ashcroft G2 2

Plug load logger Onset UX120-018 2
Current transformer Onset CTV-A 2
Current transformer Onset CTV-C 2
Current transformer Onset CTV-D 2
Current transformer Onset CTV-E 2
Anemometer Dwyer 9671 1
Mechanical counters Grainger 2PAU4 3
25′ tape measure Stanley 33-425 1
LED flashlight Pelican 2360 1
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Treasure Hunt Instruments and Their Uses for Identifying Energy 
Saving Opportunities

Analog Data logger

Record output from sensors to quantify operational parameters including 
electric current, water, or compressed air pressure.

When combined with the appropriate transducer, or sensor, the data logger is 
used to determine trends in non-steady state systems, such as motor current or 
system pressure.  The loggers can also be used to record an output signal from 
permanently installed instrumentation at a facility.

Anemometer
Measure airflow. Used to quantify leakage around seals (process heat, 
building envelope) or airflow in HVAC ducts or exhaust.

Conductivity meter

Measures the electrical conductivity in a solution. Commonly used in treasure 
hunts to quantify the number of undissolved solids in the boiler blowdown 
water.  Too little undissolved solids in the blowdown may indicate that the 
blowdown is occurring too frequently, and thus wasting energy.

Current transformer (CT)

Used to measure electric current being consumed by operating equipment as 
an approximation of the actual power being consumed. When combined with 
other operating parameters, input power may be used to determine if 
equipment is optimally operated.

Laser Distance Meter

Used to measure distances. Commonly used when it is either not possible or 
practical to do so with standard measuring devices, such as a tape measure.  
Such measurements can be critical to proper setup of other instruments, or 
determine distance, area, or volume for use in software tools or other 
calculations.

Pressure transducer
Used to measure pressure in systems with quick disconnects, normally 
compressed air. Pressure data provides insight into both how well equipment 
is functioning, but also whether system setpoints are correct to prevent waste.

Plug-load logger
Records the operation of standard 115V plug loads to identify equipment 
operation. 

Temperature/RH logger

Records building environmental conditions (temperature and relative 
humidity) to identify opportunities to reduce HVAC operations, improve 
occupant comfort, or confirm system controls accurately align with what is 
expected.

Thermocouple and logger
Used to record temperature changes over time in a process media to establish 
correct process temperatures or identify potential energy waste.

Ultrasonic leak detector Used to identify leaks in compressed air or steam systems.

3 Phase power meter
Used for logging power in low voltage (<600 V) 1-Phase or 3-Phase electrical 
components such as pumps, fans, and compressors.

IR Camera
Has a camera function to take photos, used to read temperature on surfaces. 
Data is used for evaluating structures, door seals, insulation, oven hot spots, 
etc.

IR Thermometer
Used for non-contact temperature measurements for both manufacturing 
processes and building envelope applications.

Light Meter
Used to measure lighting levels (intensity) to match work tasks for the area 
with appropriate lighting levels. 
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