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Presenter
Presentation Notes
Benchmarking definition – 

How many of you have benchmarked?  
How many of you know how much energy your buildings uses or how much it costs to operate your building?
Can use to determine Cost per Bed (for a hotel or hospital).  

I use benchmarking to look at Energy per Square Foot or Energy Use Index.  
I’m going to give you some examples of How I have benchmarked buildings. 
Stan is going to talk about Why people benchmark and how To Apply what you learn through benchmarking to make Improvements.  





Presenter
Presentation Notes
Think of an Energy Use Index like a MPG sticker on a car, but it is a MPG for a building.  

Some large cities are actually beginning to mandate it.  
Seattle’s ordinance has three components: 
	benchmarking the building(s), 
	annual reporting to the City of Seattle, 
	and providing an energy disclosure report, upon request, to tenants, buyers or other qualified parties.

Although initially, it was slow getting people to report, as of February 2013: 87% of Seattle's Large Buildings are now Tracking & Reporting Energy Use to City
Seattle is one of a growing number of cities and states with benchmarking laws. Others include:
	New York City 
	San Francisco, CA 
	Austin, TX 
	Minneapolis, MN 
	Philadelphia, PA
	Washington, DC 






A Type for all Types 
Elementary – Are you Smarter than My Third Grader? 
• Pencil (colored pencils, optional) 
• Calculator 

 
Intermediate 
• ENERGY STAR 
• Utility Manager 

 
Advanced 

• Submetering 
• Energy Dashboard 

Presenter
Presentation Notes
My presentation has 3 parts.  I will show you benchmarking at the most basic, elementary level using a pencil and a calculator.  
I call this part, Are You Smarter Than My Third Grader? because I showed my third grade daughter how to do this.  
Then I’ll talk about what I would consider a slightly higher level of benchmarking using tools like ENERGY STAR.  
And then the most advanced level which includes Submetering and a Dashboard



 
Idaho Green Schools  

Challenge 2013 

Project Goal -  
To find out how energy efficient 
Gateway School is 

Presenter
Presentation Notes
First is the elementary example, literally.  
I worked with my daughter’s 3rd grade class this last year on a project to find out how energy efficient there school is.  
I’m going to show you their project as an elementary view of how to benchmark a building using the actual slides and information they used.  



Presenter
Presentation Notes
Here I am in the classroom working at the whiteboard.   
This was interesting because it’s hard to know by looking at their faces if they are “getting” what you are explaining.  
I have a whole new level of respect for elementary school teacher.  




Presenter
Presentation Notes
We started the project by looking at this graph.    
This is an Energy Use Index for Ada County buildings.  
It shows our buildings ranging from the least efficient to the most efficient.  
The solid vertical line is where commercial buildings average at 91 kbtu
The dashed line is where LEED buildings average at 69.  
The green hashed buildings are the County’s LEED certified buildings.  

The class would create a similar chart for Gateway School and include a few surrounding schools in the area.  



Natural Gas - 2011 

Monthly Natural Gas Use for Gateway School

Th
er

m
s 

   
   

   
   

   
   

   
   

 

01/2011 thru 12/2011

0

500

1,000

1,500

2,000

2,500

01/11 02/11 03/11 04/11 05/11 06/11 07/11 08/11 09/11 10/11 11/11 12/11

Presenter
Presentation Notes
Here is the actual natural gas data for Gateway School for each month of 2011.  
Notice how the usage drops in the summer and is highest in the heating months.  




Electricity - 2011 

Monthly Electricity Use for Gateway School
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Presenter
Presentation Notes
This is the actual electricity usage for Gateway School.  
Notice again the dip in the middle of the year when school is out for summer.  
Why do you suppose August and September use the most electricity?



Definitions 
• BTU - British Thermal Unit:  The amount of heat energy it 

takes to raise the temperature of 1 pound of water 1 degree.   
 

• Therm:  A measurement of the heat in natural gas.  
 1 therm = 100,000 BTUs 

 
• kWh:  A measurement of how much electricity a device uses 

in an hour.   
 1 kWh = 3,412 BTUs 

 

Presenter
Presentation Notes
Before going further, it’s important to understand some terms.  
In order to understand energy consumption, you need to be able to add all of the energy a building uses together and the best way is to convert it all to BTUs.  

A BTU is the amount of energy it takes to raise the temp of 1 pound of water 1 degree.  
A therm is used to measure natural gas, there are 100,000 BTUs in a therm.    

Electricity usage is measured in kWhs and there are 3,412 BTUs in a kWhs

Natural gas therms and electric kWhs must first be converted to BTUs so it can be added together.  



Name:   ___________________________________________ Date:  __________________ 

Energy Use Index for 2011 
Gateway School of Language and Culture 

Building Size:  62,540 Square Feet 
 
FORMULAS 

1.  Natural Gas BTUs: Therms x 100,000 
2.  Electricity BTUs:        KWHs x 3,412 
3.  Total BTUs:  Natural Gas BTUs + Electricity BTUs 
4.  kBTUs:   Total BTUs ÷ 1,000 
5.  Energy Use Index: Total kBTUs ÷ Building Square Feet 

 
 
2011

  
Natural Gas   

(Therms)

1. 
Natural Gas 

BTUs 

 
Electricity 

(KWHs)

2. 
Electricity 

BTUs 

3. 
Total BTUs 

4. 
kBTUs 

January 2,250 35,778

February 1,606 33,141

March 1,237 34,345

April 785 34,350

May 381 34,970

June 90 22,296

July 26 17,046

August 46 29,258

September 80 37,653

October 384 38,060

November 1,120 33,029

December 1,871 31,402

Total KBTUs 
 
 
5.  Energy Use Index:    ___________ ÷  _____________ = __________ 
       Total kBTUs       Square Footage 

Presenter
Presentation Notes
Here is a handout of their gas and electric usage for each month of the year.  
The blue is the gas in therms
The green is the electricity in kWhs
They were given calculators and formulas to convert therms and kWhs to BTUs
Then they converted BTUs to kBTUS.    



 
 
Step 1.  Calculate BTUs for natural gas for a month 
 Formula:  Therms h  100,000 = BTUs 
 
Step 2.  Calculate BTUs for electricity for a month
 Formula:  kWhs h 3,412 = BTUs 
 
Step 3.  Add all natural gas and electric BTUs together 
 
Step 4.  Divide Total BTUs by 1,000 to get kBTUs 
 
Step 5.  Divide kBTUs by building square footage to get EUI 
 
 

Presenter
Presentation Notes
The steps to calculate an EUI.  



 
 Chart the EUI of Gateway and 3 other schools 

 
 
 
 

 
 

Presenter
Presentation Notes
Use the data collected (EUI’s for Gateway and 3 other schools) to create a chart like the one for Ada County’s buildings.  
Compared their school with the Middle School 

http://www.youtube.com/watch?v=b1dN6CMA-lQ&list=EC9518573F5ADF58BB&index=1


School Energy Use Index 

Presenter
Presentation Notes
Gateway had an EUI of 37,
The Middle School was a 36
The High School was a 34
Another nearby Elementary was 32.  




Presenter
Presentation Notes
This picture shows playground equipment at a school in Africa that actually generates power for the classroom as it turns. 
I used this to try to get them to think of creatively and asked them for think of ways their school could use less energy.    



How can you save energy? 

Presenter
Presentation Notes
At the end, we talked about Lessons Learned:
 
1.  Describe one way your school saves energy.  
2.  Describe something new your school could do to use less energy. 




Presenter
Presentation Notes
At the end, they all signed a pledge poster to save energy.  
This picture is of the class with their calculators and their ENERGY STAR pledge poster.  
They got to keep the calculators as a prize for the work they did.   



Presenter
Presentation Notes
The display of their project and work papers was in the hallway outside of their classroom to remind the students of the work they did and to inform other students and teachers about the project.  



Presenter
Presentation Notes
As a reward for their project, the class took a field trip to Barber Park in Boise.  
This is the County’s most efficient building which happens to have a solar PV array on the south side of the roof, and a green, planted roof on the north side.  
There is a staircase and viewing platform that you can go up to look at the PV system and also see the green roof on the north side of the building.  
There is a kiosk in the front entry foyer of the building has a direct link to the PV array and shows how much energy is being produced.  
There are also some educational videos that explain how solar panels produce energy, etc.  





Intermediate 
ENERGY STAR and Utility Manager 

Presenter
Presentation Notes
Another way to benchmark is to use the ENERGY STAR Portfolio Manager or the Utility Manager software.  




Portfolio Manager #3 
 

Presenter
Presentation Notes
Portfolio Manager has been used to track and manage the energy use of over 260,000 buildings across all 50 states, representing nearly 40% of the commercial market. 
With the tremendous growth in the number of buildings benchmarking in Portfolio Manager, has EPA entirely upgraded and modernized Portfolio Manager – released in June.
The new tool is easier and more intuitive to use, with better sharing capabilities, easy-to-generate reports, and more. 
New features enable users to establish a more accurate benchmark, easily share data with others.  

Best of all, the tool is free and there are online tutorials that teach you how to use it.  
I will show you a few slides of how I use it.  



 

Presenter
Presentation Notes
This is the Main Page of Portfolio Manager and it has a number of the buildings I have benchmarked for Ada County. 
Not all building types qualify for the ENERGY STAR label, but you can use still the tool to benchmark and get your EUI.  



Energy Manager #4 

Presenter
Presentation Notes
By clicking on a building, in this case the Courthouse, it takes you to another screen where you can setup the Space type, how many square feet, hours of operation, etc.  And below that you create the Meters.  In this case, we have 3 meters:  Electric, Natural Gas, and Geothermal.  




Presenter
Presentation Notes
This is what the meter data screen looks like for entering electric usage.  You just put the start and end dates right from the bill, enter the amount of kWh.  
Don’t need to worry about demand or other billing items.  Don’t even need to enter the cost, it is optional.  




Automated Benchmarking 
• Create an account on Energy Star’s Portfolio Manager 

website.  
• Add a Property.  Enter basic information for each building 

to benchmark.   
• Add a meter.  Enter the utility meter number.  
• Initiate the ABS process and select utility from dropdown 

menu. 
• Complete the Permission to Release Utility Data 

agreement. 
• Utility will automatically upload usage data to Portfolio 

Manager through the ABS on a monthly basis until you 
terminate the service.  

Presenter
Presentation Notes
Some utilities, such as Avista, offer their customers “Automated Benchmarking”.  Which will automatically upload your energy data to Portfolio Manager.  
You simply follow these instructions:
Create an account
Add a Property
Add a meter
Select your utility
Complete a Permission to Release Utility Data
Data is automatically uploaded.  


http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_benchmarking
http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager_benchmarking


Presenter
Presentation Notes
If your building achieves a score of 75 or better, you can apply for the plaque.  
This requires you to complete a Statement of Energy Performance, which must be stamped and signed by a licensed engineer or architect.  
They have to first review the information you entered for accuracy and then take some additional temperature readings, and complete the checklist.  



 

Presenter
Presentation Notes
Once you have your building labeled, you can post a profile on the ENERGY STAR website.  
This shows the history of the building’s ratings.  
The Courthouse earned it’s first ENERGY STAR in 2004 with a score of 76 
and the last one in 2012 with a score of 82.  
We got up as high as 85 in 2007.  



 

Presenter
Presentation Notes
Another software tool that is very handy for benchmarking is called Utility Manager.  
It’s now owned by LPB Energy Management, but it was developed back in the late 90’s.  
It now has an ENERGY STAR module and a piece to track your Emissions.  



Utility Manager 
 

Presenter
Presentation Notes
At Ada County, we have a centralized system to pay utilities bills which is nice because then all the bills are entered into this software.  
This is a sample of a what a bill looks like in the Utility Manager, all of the different line items from the bill are entered.  




Monthly Natural Gas Use for Courthouse/Admin Bldg
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Presenter
Presentation Notes
Once the data is entered by our office staff, then I use it to generate reports like this to take a closer look at the data.  
This is a comparison of natural gas usage for the Courthouse in 2011 (gray) compared to 2012 (green). 
So I look for anomalies and try to figure out what is causing the increase – or decrease.    
Sometimes I find a bill was entered incorrectly and I’ve actually found a water leak at one of our sites by watching the consumption. 
The jumps in usage here are due to the geothermal line being down and we had to use the backup boilers.  




Advanced 
Submetering and Energy Dashboard 

Presenter
Presentation Notes
The last benchmark tool I’m going to show you is an Energy Dashboard.  
This is becoming a more common tool.  



Dashboard #1 
 

Presenter
Presentation Notes
This is the main screen of our DashBoard.  
It was provided by our Controls company as an add-on module to our existing controls software license.  
We had to add a little more additional hardware to get the data to report to the global controller.  

Again, this is for Ada County, and this is a picture of the Public Safety Building Complex in Boise.  
The reason this is such a valuable tool is because there are about 10 separate buildings on 1 electric meter as you can see from this aerial photo of the campus.  
 



Energy Dashboard 
 

Presenter
Presentation Notes
Here is the hourly usage for the main electric.  
We have 18 different points to look at to see exactly how much energy a building has used for any given amount of time.  
We used to have to estimate based on square footage, but now we can see exactly what each building uses on a monthly, daily, or even hourly basis.  
In fact, I just had a request this week from the Sheriff’s Office.  They wanted to know how much it costs to run the Vehicle Maintenance Shop and I was able to see exactly how much energy they used and get them an answer in less than 10 minutes!

I recently watched a presentation by Cushman & Wakefield on the Adobe building in which they claimed that through a graphic display of their electricity use, they found and corrected a chilled water pump programming issue that had existed since the building was built 9 years earlier.  
The cost to correct was $1,200; the savings in electricity, $43,000 per year.  




Energy Dashboard 
 

Presenter
Presentation Notes
This graph shows the total Main Electric (red), with the Jail (blue) and the Public Safety Building (green)



 

Presenter
Presentation Notes
Meters were recently installed at Expo Idaho, the largest building at the Fairgrounds.  
They can now track energy usage on a daily basis to make sure the building is not running on non-event days and to make sure that the amount being charged to the vendors for the use of the space covers the cost of energy used during the event.  
Metering can be expensive so depending on the building, you may only want to meter only certain loads.  
In the case, we meter the main and the HVAC and by subtracting, we know what the lights and plug loads are.  




Federal and Industry Partners 
Issue Challenge to Manufacturers 

Presenter
Presentation Notes
As I mentioned, metering can be costly so I was excited to see this announcement that I received last week.  

A coalition that includes the U.S. federal government and over 200 major commercial building sector partners has issued a simple challenge to U.S. manufacturers: if you can build wireless sub-meters that cost less than $100 apiece and enable us to identify opportunities to save money by saving energy, we will buy them. 




Submeters don’t magically  
Save Energy 
"Affordable, accurate sub-metering of electricity use will give 
building managers the critical information they need to find 
and eliminate waste that hurts their businesses and costs 
billions of dollars a year. Even a small improvement in 
efficiency will mean huge savings for companies as well as 
for taxpayers.“ 
   U.S. Energy Secretary Ernest Moniz 
• Measure granular electric consumption at the panel-level 

to support implementation of energy efficiency 
improvements 

• Energy Department's headquarters, the James A. Forrestal 
Building in Washington, D.C. will be used as a testing 
facility 

Presenter
Presentation Notes
Submeters don't save energy by themselves, but they provide building operators with the information they need to identify opportunities for savings.  
Read quote from US Energy Secretary:

Wireless sub-meters are available today, but typically cost about $1,000 per installation, so the goal is to reduce the cost by about 90%.

Example:  a large commercial building pays $10,000/month for electricity, but has no way to detect which systems are consuming the most electricity.  
A wireless submeter installed at various electrical panels throughout the building would give a more detailed picture of where the electricity is being used, helping to identify savings. 

Energy data will be collected from The Energy Department headquarters which has 8 occupied floors and 1,754,800 sf of floor space.





Manufacturers include: 
• BLUEdev 
• Continental Controls–

MicroStrain 
• Dent Instruments
• Eaton Corporation 
• Energy Aware Technologies 
• Energy Detective 
• IE Technologies 
• Ingreenium 
• Inoscope International 

• Lem 
• Leviton 
• LoadIQ 
• Negawatt 
• Obvius 
• Powerhouse Dynamics 
• Schneider Electric 
• Smart OES
• Universal Devices 

Presenter
Presentation Notes
Participating building sensor and controls manufacturers have committed to producing cost-effective wireless building metering systems through a signed letter of intent, and the Department will offer third party verification that the wireless building metering systems meet the performance specifications. These manufacturers include:




Signed LOI to purchase meters 
• Bullitt Foundation 
• CBRE 
• Enterprise Green 

Communities 
• Fitzmartin Consulting 
• Jonathan Rose Companies 
• McKinstry 
• Natural Resources Defense 

Council 
• Prologis 
• Stanford University 
 

• University of California–
Berkeley 

• University of Maryland 
Medical Center 

• U.S. Federal Energy 
Management Program 

• U.S. General Services 
Administration 

• Vermont Energy Investment 
Corporation 

• Whole Foods Market 
• Yum! Brands 

Presenter
Presentation Notes
Along with the group manufacturers agreeing to take up the challenge to produce devices that will meet the specifications outlined by the U.S. Department of Energy, this is a list of private sector partners that have signed Letters of Intent to purchase the wireless sub-meters.



Summary 
• There are many ways to benchmark.   
• Find the one that works best for you.   
• Start small, until you get comfortable with the data.   
• KISS – Keep it Simple Silly  

 
Contact Information: 

Selena O’Neal, CEM, LEED AP 
Energy Specialist 

Phone: 208-287-7106 
Email: soneal@adaweb.net 
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Presentation Notes
There are many ways to benchmark.  
Find the one that works best for you.  
Start small, until you get comfortable with the data.  
KISS – Keep it Simple Silly 





