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Basics of Treasure Hunts



Background Information 

• An Energy Treasure Hunt is a 2 – 3 day event that focuses on 

identifying day-to-day operational energy efficiency improvements

• The process involves observing the facility during idle / partially idle 

time periods (frequently Sunday) to identify energy waste

3 Areas of Energy Efficiency Improvement 

Operational Energy Efficiency 

Improvements 

• Turning off equipment when not in use

• Changing set points 

• Automating shutdowns

• Reducing load on the equipment

• Recover wasted energy



Treasure Hunt History

▪ Toyota concept started in 1999

▪ Provide culture change for employee engagement

▪ Can be regularly scheduled activity, some conduct up to 2 

per year (suggested)

▪ Tool of a successful energy program

▪ Focus on operational improvements

▪ Shared best practice with numerous organizations



Energy Treasure Hunt: Concept

▪ Cross-functional teams engage employees and outside 

personnel to brainstorm ways to reduce energy use 

throughout the plant

▪ Finding low cost/no cost actions to reduce energy 

consumption

▪ Learning a repeatable process to continuously improve 

and reduce energy consumption

▪ Participants learn skills to quantify opportunities using 

standard methodologies, tools, and calculations

Employees implement the Treasure Hunt process!



• 90% of opportunities identified have < 1-year paybacks
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Energy Treasure Hunt opportunities tend to be small, but 

economically competitive (shorter payback)

Types of Opportunities Found (typical) 



Results from Previous Treasure Hunts
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Treasure Hunt Savings

Earlier events pre-2020 average: 8%

Recent events 

2023-24 average: 

20%

Recent Treasure Hunts
Partner Site Event Month

1 Legrand Fairfield, NJ  February 2023

2 Lear Grand Rapids, MI  March 2023

3 Cleveland Cliffs Middletown, OH March 2023

4 Leggett and Platt Carthage, MO May 2023

5 Bendix Bowling Green, KY May 2023

6 Gibraltar Jacksonville, FL August 2023

7 ABB Pinetops, NC September 2023

8 Nissan - Canton Canton, MS September 2023

9 Owens Corning - Danbury Danbury, IL September 2023

10 Owens Corning - KC Kansas City, KS September 2023

11 Textron Ft. Worth, TX March 2024



The Treasure Hunt Process



▪ Sunday – Tuesday typically

▪ Location: TBD

▪ After kickoff, safety briefing,  and tool 
training, we will employ the treasure hunt 
process

 

▪ Conclude with report out to plant 
management
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Treasure Hunt Agenda  

(sample)

Tour the 
facility and 

observe 
operations

Identify 
opportunities 

and 
interview 
personnel

Gather data 
to evaluate 

and quantify 
opportunities

Complete 
opportunity 
sheets for 

each 
opportunity

8:00 AM – 11:30 PM
11:30 – 12:30 
PM

1:30 PM– 4:00 PM

Day 1

Sunday

(Observing 
the idle 
facility)

• Welcome, overview of day

• Safety / plant orientation

• Assign teams and leaders, gather 
teams

• Initial tour the facility, start looking for 
treasure

Lunch/ 
introduction of 

attendees

• Teams discuss initial findings/ideas, 
review and begin detail sheets

• Continue touring facility, looking for 
more treasure

• Plan for Monday morning

8:00 AM - Noon Noon to 1 PM 1:00 PM – 4:00 PM

Day 2

Monday

(Observing 
the operating 

facility)

• Breakfast and welcome from 
Management, opening remarks

• Layout plan for the day

• Objectives and overview of treasure 
hunt

• MEASUR and energy treasure hunt 
software tool training

• Tour the facility and look for 
opportunity

Lunch/
discussion of 
opportunities

• Continue populating detail sheets 

• Additional data collection in the 
facility 

• Identify top ideas (“nuggets”)

• Team photos

• Teams review top ideas with group

• Plan for early Tuesday morning

8:00 AM - Noon Noon to 1 PM 1:00 PM – 3:30 PM

Day 3

Tuesday

(AM: 
continue 

observing 
operating 

facility, PM: 
report out)

• Breakfast, briefing for day

• Collect data on additional 
opportunities, finalize last minute 
opportunities

• Reconvene and recap top ideas, roll 
up data sheets for final treasure 
chest

Lunch/ 
discussion of 

implementation

• Dry run management presentation

• Report out to management (2 pm)

• Concluding remarks

Times during day are tentative



The Basic Mission

Assemble with 
your teams

Facility walk 
through for each 
team to generate 

ideas

Assess idea feasibility, 
gather data, quantify

At the end of each day the teams brief each other on what they will pursue



Assigned Teams and Functional Areas

▪ Typically, treasure hunts organize into teams, and look to blend different 

geographic, functional, or organizational perspectives

▪ Team boundaries allow them to focus on a given area, and avoid teams double 

counting potential opportunities

▪ Teams to draw from approximately 12-30 attendees, potentially organized 

around major plant areas
▪ HVAC
▪ Air compressors
▪ Process machinery
▪ Other key uses

▪ Some prefer to assign team leaders ahead of event

▪ Suggest that all attendees download software tools ahead of time and bring 
laptops



Observing The Idle Facility

▪ Most important day for generating ideas

▪ Rarely is production activity 24 hrs / 7 days a week

▪ Take note of maintenance downtime / shift 

changes / off shifts

▪ Use your eyes and ears to find wasted energy!

12



Quick Start Guide

▪ Instruments to use – Idle Plant

▪ IR gun or cameras

▪ Compressed air leak detectors

▪ What is currently running – take pictures

▪ What can be shutoff?  Support your 

case

▪ Take note of significant energy uses

▪ Look at nameplates

▪ Pictures of anything appearing to be 

significant 

▪ Teams to help refine top SEUs



Data and Tools!



Data Gathering

▪ Data gathering can be done before the 

Treasure Hunt

➢Identify significant energy users, annual cost / 

consumption, and plant operating parameters

➢Additional information such as plant energy profile 

and previous energy assessments could be included

▪ During the event teams will want to focus on 

“floor time” identifying opportunities

15



Plant Layout and Energy Uses

▪ Focus on ____ 

buildings/areas

▪ Approximately 

___________ sf 

footprint, not including 

all outbuildings

▪ Production energy uses 

include machining, 

welding, heat treating

▪ Plant areas climate 

controlled, with 

compressed air 

distribution

Aerial view of Treasure Hunt site upcoming this month



Key Energy Inputs for Calculations (furnished by host facility)

Key Plant Data

Facility Name/Location Plant 1

Electricity Cost and 

Annual Consumption 

(2023)

0.08 cents/kWh

__________ kWh/yr

$_________ /yr

Voltage and Power Factor 480 Volts 

PF between .80-.90

Natural Gas Cost and 

Annual Consumption 

(2023)

5.5 $/MMBTU

_________ MMBTU/yr

$_______ /yr

Total Energy Spend $________

10% savings = $_____/yr cost reduction



Electricity Use Patterns Point to Weekly and Seasonal Energy Use 

Patterns
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Month/Day of Week

Daily Electricity Use (kWh)

Time Period

Avg 

kW/ 

day

winter weekend Xxx

winter weekday Yyy

summer weekend Zzz

summer weekday www

Monthly Peak Demand (kW) 

Xxx-yyy May-Sept.

Zzz-rrr winter months

Sample Data



Operating Hours – furnished by host facility

Timing of plant 

shifts

Shift 1:

Shift 2:

Weekends:

What are annual hours of operation, for equipment running during production hours, assuming 

equipment continues to operate during both shifts?  What are idle hours?

Production hours = ______hrs/yr

Idle hours = 0 hrs/yr
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Software Tools: MEASUR
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How to Access MEASUR

• https://www.energy.gov/eere/iedo/measur

• Scroll to the bottom to find and download 

your version 

• Do this before the event!

• Option: use online version, but may depend on WIFI access

https://measur.ornl.gov/

https://www.energy.gov/eere/iedo/measur
https://measur.ornl.gov/


Energy Calculators

22

The following calculators are available as part of the toolkit and DOE is 

continuously working to improve the portfolio of calculators available.
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MEASUR Example: Electricity Reduction



Sample Results – Low Hanging Fruit! 

Opportunity Name Utility Equipment
Utility 

Savings
UOM Cost Savings

Implement 

Cost

Simple 

Payback 

(Yrs.)

Effort to 

Implement

Building A Lights LED replacement Electricity Lights 81,546 kWh 8,534$          4,644$          0.5 7

Exterior LED Occupancy/Daylight sensors Electricity Lights 7,099 kWh 850$              800$              0.9 5

Building B Lights shutoff and LED replacement Electricity Lights 277,136 kWh 29,002$        28,000$        1.0 7

Replace warehouse T5 with high bay LEDs Electricity Lights 21,346 kWh 2,234$          2,000$          0.9 5

Building D Lights LED replacement Electricity Lights 10,752 kWh 1,125$          5,945$          5.3 7

Shut off idle CNC machines Electricity Motor 121,757 kWh 12,742$        360$              0.0 1

Shut down idle saws Electricity Motor 2,865 kWh 300$              120$              0.4 1

Shut down CNC machine not being used Electricity Motor 33,256 kWh 3,480$          120$              0.0 1

Shut down wastewater pump during idle periods Electricity Pump 1,209 kWh 127$              120$              0.9 2

Shut off idle screening machines and autoclaves Electricity Motor 58,730 kWh 6,146$          360$              0.1 1

Shut off idle cooler machines in screening area Electricity Motor 18,308 kWh 1,916$          360$              0.2 1

Shut down paint booth exhaust fan Bldg E Electricity Fan 52,259 kWh 5,469$          120$              0.0 2

Shut down HVAC for temp bldg during idle time Electricity Fan 83,335 kWh 8,720$          120$              0.0 2

Shut down Bldg E Compressed Air Dryer Electricity Compressed Air 17,520 kWh 1,833$          120$              0.1 2

Repair 50% leaks on Compressed Air Leak Load Electricity Compressed Air 132,276 kWh 13,843$        4,200$          0.3 2

Replace Compressed Air Dryers with Cycling Units Electricity Compressed Air 105,120 kWh 11,001$        22,500$        2.0 6



Treasure Hunt Instrument Case – with data collection equipment

HOBO  U12 Data 

Logger + 600 AMP Split 

Core Current 

Transformer

HOBO  H22 Energy 

Logger – Multi Channel 

Multi Transducer Data 

Logger

HOBO  U12-014 Logger 

– 0 to 1800 degree 

thermocouple

Testo 540 Light Meter

Dickson 

Pressure 

Logger

Kill-A-Watt 

120VAC outlet 

energy meter

Fluke 345 – Clamp 

Meter (Power 

Factor / Energy 

Logging)

UE Ultrasonic 

Leak Detector

Pelican  1510 

Case

• DOE provides energy 

diagnostic equipment and 

teaches the participants 

how to use them

• Helps participants 

evaluate equipment 

performance and quantify 

energy performance 

improvement more 

accurately



Typical Treasure 

Hunt 

Opportunities 



Typical Treasure Hunt opportunities – Lighting

▪ Retrofit lighting with more efficient technology. 

Mostly LED lighting in place?  Sometimes more 

conversion remains, look for color variation.

▪ Turn off excess lighting where possible, exterior 

lights/ not needed during most daylight conditions

▪ In infrequently occupied areas, implement shut 

down procedures or install occupancy sensors

▪ Identify unnecessary lighting. Robots do not need 

light to work.  Storage areas can be less 

intensively lit.

▪ LED can save on maintenance too, some include 

this labor in their evaluations

✓Tip: if unsure of lighting type or wattage, ask 

maintenance team to show you what bulbs they 

will use if a light goes out



Typical Treasure Hunt opportunities – Steam

▪ General steam leaks

▪ Broken Steam Traps 

▪ Condensate leaks

▪ Boiler Tune up  

▪ Poor or missing insulation

▪ Building heat with poor control

✓Tips: look for leaks and uninsulated surfaces



Typical Treasure Hunt Opportunities –Compressed Air 

▪ Operate at the lowest practical pressure set point

▪ Replace pneumatic energy with electrical energy where 

practical

▪ Evaluate high efficiency nozzles

▪ Eliminate inappropriate end use applications

▪ Optimize control strategy

▪ Reduce/fix leaks

▪ Install solenoid valves on open blowing

▪ No loss condensate drains

✓ Tip: follow the hissing sound of air leak to its source.  

Use leak detector or bag method to quantify leak and 

potential savings.

✓ Another tip:  look for plant stations using compressed air 

for blowing off.  Check for nozzle or reduction in 

opening.  If the hose is open, look to install a nozzle.

bag test on 

compressed air 

leaks!

Nozzle installed



Cost Savings of Leaks

1. With electric rates above 5 

cents/kWh, savings would be 

even higher 

2. We can calculate the cost 

per year for a 1/8” leak, using 

known electricity cost and 

hours of operation

  

30

Source: Compressed Air Challenge



Typical Treasure Hunt opportunities - Exhaust  

▪ Exhaust systems frequently operate regardless of production 
requirements
▪ Fume hoods

▪ Scrubbers

▪ Dust collectors

▪ Extraction systems

▪ Chip collectors

▪ Implement shut down procedures or automate shut down based 
on production processes

✓Tip for treasure hunters: listen for fans operating when process 
is not underway!  Then look for control option.  Does operator 
badge in after breaks, or otherwise activate machine or area?  
Fans can be interlocked with process or presence of operator.



Typical Treasure Hunt opportunities – Process Heating

▪ Poor furnace/oven insulation

▪ Furnace or oven shutdowns / non-production management

▪ Temperature set points

▪ Recirculation fans / blowers 

▪ Minimize ramp up time

▪ Excessive soak/cure time

▪ Combustion efficiency – burner upgrades, recuperators

▪ Combustion tuning – may be an involved process for 

treasure hunts

▪ adjust air/fuel ratio for furnaces

▪ ovens: check requirements for air turnover or other process 

requirements such as cure time/temperature

✓ Tip for treasure hunters: try to find out the process control 

parameters, such as time and temperature, and check 

these with your instruments



Typical Treasure Hunt opportunities – Cooling / HVAC

▪ HVAC / Makeup Air / Comfort Cooling
▪ Use programmable thermostats to optimize cooling 

schedule, particularly in areas such as offices, 
warehouses, partial production areas

▪ Ask about temperature set points

▪ Less makeup air may be needed during 
nonproduction, if possible, shut down a few units

✓Tip: Look at thermostats and question set points.  Can 
they be set back at night/weekends?  If units have 
economizers, are the dampers open when ambient 
conditions call for outside air?

▪ Cooling Towers
▪ Match tower capacity with process or building load 

requirements

▪ Less active cooling may be needed during night, 
colder seasons, and nonproduction hours

▪ Low delta T may be worth exploring further, to limit 
pumping energy

✓Tip: Check for throttled pumps / opportunities for VFD



Typical Treasure Hunt opportunities – Process Equipment

▪ Ensure auxiliary energy is minimized during nonproduction

▪ Production cells should have a shut down procedure during idle 

time

▪ If the process is not a bottleneck in plant production, consider 

batch processing and avoid constant idle time waiting for product 

▪ Optimize throughput 

▪ parts washers

▪ cooling tables / fans 

▪ die heaters

▪ Extrusion machines

✓ Tip for treasure hunters: look for equipment running during idle 

time, such as Sundays or shift changes.  Look to recommend 

shutting down lubrication pumps, valving off compressed air, 

powering down consoles/lighting panels.  To quantify, teams may 

need to involve an electrician to check idle amp levels.



Importance of Significant Energy Uses within a Facility

▪ DOE 50001 Ready Navigator 
tool helps organizations start 
adopting the ISO 50001 Energy 
Management Standard

▪ Process to establish significant 
energy uses (SEUs) as follows:
1. Identify energy uses that consume 

the most energy within facility

2. Identify factors and persons that 
affect the energy consumption of 
these energy uses

3. Establish a selection criteria for 
identifying which energy uses are 
significant

What is ISO 50001?

ISO 50001:2018, Energy management systems – an 

international standard that structures a continuous 

improvement process to managing facility energy, and 

outlines an organizational team approach



DOE Treasure Hunt Resources 

▪ MEASUR 
▪ Has the Calculators and Assessments. Free!

▪ Download here

▪ Treasure Hunt Tool Kit
▪ Save the date, example agenda

▪ Pre –training data collection, Plant Energy Profiler (PEPEx)

▪ Walk through check-lists (chilled water, Compressed air, lighting, process equipment, cooling systems, heating, pump 
and Fans, and steam)

▪ Data collection sheets

▪ Implementation Tracker

▪ Download here

▪ Treasure Hunt Webinar - Access recording here

▪ Diagnostic Equipment Loan Program 
▪ Free equipment tool kit loan to gather data. Free to Better Plants Partners! 

▪ Access here

https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
https://betterbuildingssolutioncenter.energy.gov/better-plants/diagnostic-tools


Additional Resources



▪ System specific handout sheets are provided by DOE to help participants identify and quantify 
energy savings opportunities

▪ Electronic copies are included on attendee memory sticks

▪ Three sets of handouts for each system type is available; 

▪ System Checklist

▪ Data Collection Sheet

▪ System Cheat Sheet

▪ Info Cards  

▪ The handouts are not meant to be all encompassing 

▪ Participants should only use the handouts as a tool to get started and not solely rely on it

38

Handouts



Handout 1 – System Checklist 

Checklist  (things to look for sheet) 

help identify common opportunities

39

• The handout provide a list of best 

practices

• Typical system schematic is provided 

wherever applicable

• A list of “things to check” is provided by 

system area 

Checklist are available for 

• Compressed air system 

• Steam system

• Process heating system

• Chilled water system

• Pump and Fan system

• Lighting and

• Process Equipment



Handout 2 – Data Collection Sheets 

Data Collection 

Sheets - help collect 

the right data to 

quantify common 

opportunities

40

Energy Treasure Hunt

How many Compressors?

How many compressors are running? Interview the operators

Are the compressors running fully loaded? Interview the operators/ from panel

Compressor(s) total connected BHP or kW From panel

Current System Pressure From Pressure Gauge in Header line

Highest System Pressure Interview the operators

Highest Pressure Required at point of use Interview manager/ personnel who use compressed air

Nominal Compressed air Output (CFM)

How many leaks Approximation based on the ones found 

Diameter for the Leak Ultrasonic Leak Detector / visual determination

Main header pressure From nearby pressure gauge

Hours of operation of the leak

Current System Pressure From Pressure Gauge in Header line

Proposed system pressure Determined from existing and needed pressure at end use

Hours when pressure could be reduced Determined based on proposed operations

Measure Data to Collect How to Collect 

Compressed Air System - Data Collection Sheet

Data

Common System  Data

Air Leaks

Reduce System Pressure



Cheat Sheet help to quickly estimate savings associated with common opportunities

41

• Cheat Sheets provide common 

“Rule of Thumb” for a system 

• Provide typical system 

performance information

• Help participants estimate savings 

associated with commonly 

identified opportunities

Handout 3 – System Cheat Sheets



Handout 4 – Info Cards 

▪ Available for all the major end-use 

systems, plus motors and water

▪ Includes top 5 energy conservation 

measures, and key rules of thumb

▪ Other important info based on 

system type

42



Summary

I. Walkthrough the facility and observe operations 

II. Identify opportunities 

III. Collect relevant data 

IV. Quantify Savings

V. Create Opportunity Sheet 

43

Leverage available

Resources



Any questions?
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