
Energy Efficiency & Conservation at 
Sweet Grass County High School:

Past, Present, and Future Energy Savings





Energy Savings

• What can you do to save energy in your 
house?

• What do you think we did to save energy?
• What can we turn off?
• Where can we find wasted energy?





Resource: LEED Schools Checklist
• Sustainable Sites
• Water Efficiency
• Energy and 

Atmosphere
• Materials and 

Resources
• Indoor 

Environmental 
Quality

• Innovation and 
Design Process

Leadership in Energy and Environmental Design



Adopt Energy Use & Policy Goals
• Resource Conservation Policy
• Components of a Comprehensive 

Resource Conservation 
Management Program

• Annual Calendar of Energy 
Conservation Activities for Schools

• Staff Tips for Saving Energy
• Sample Annual Demand and 

Consumption Profile
• Factors that Impact Electrical 

Usage
• Spring, Summer, and Winter 

Shutdown Activity Checklist
• Facility Survey Form



Energy Savings Myths

• A great way to save energy is to lower the 
temperature of the school by lowering the 
thermostat set points. FALSE!

• The best way to save energy is to eliminate 
space heaters and coffee pots. FALSE!

• Energy Savings should be considered exclusively 
when looking at improvements. FALSE!



Energy Saving Truths

• Occupant health, safety, and productivity are 
the number one considerations when deciding 
on school improvements. TRUE!

• Labor costs are $100/square foot as compared 
to energy being $1/square foot. TRUE!

• Energy Conservation is a side benefit to 
increasing the performance of your school. 
TRUE!





Do School Facilities Affect Student 
Learning?

• Teacher satisfaction is reinforced by spaces 
that support learning.

• In secure, clean and well maintained schools 
students are more likely to have higher test 
scores. 



Continuous Quality Improvement
1. Energy Audit- In 2006 I invited NorthWestern Energy to come in 

and do an energy audit of our school.
2. Decide on Priorities- From that audit, I received information on 

high Return on Investment (ROI) projects or “low hanging fruit”.
• Communicate- I brought that information to the school board and 

administration and they decided to invest in projects. Together we 
prioritized projects and  worked collaboratively. 

• Implementation
• Feedback success- From the projects, I then communicated savings 

from our energy consumption baseline data. 
• Then we repeated this process over and over again to complete 28 

projects.



Energy Audits Provide crucial decision 
making information.

• First Energy Audit-
2006 Our first audit 
was free from North 
Western Energy!

• We focus by 
prioritizing and 
completing one 
project at a time.



Some Recommendations from our first 
Audit



Energy Experts- Audits
• Second Audit- In 2009 MKK 

Engineering completed an 
Energy Audit of our School. 
This audit focused on our 
HVAC system and our 
building envelope.

• Third Audit – In 2017 we 
received $20,000 in grant 
This grant was called a 
Strategic Energy 
Management and went 
further into looking at the 
functioning of our HVAC 
system. An expert from Salt 
Lake City flew in to 
commission our heating 
system.



Low Hanging Fruit Example- LED Lights

• Average payback of converting from t-8 florescent lamps to 
LED is 1.5 years.

• It is important to communicate predicted savings.

Cost/Savings  Analysis- Project Bulk Re-Lamping 15 Watt LED 

Room Switches
Light 

Fixtures
Lamps 
Each Lamps Total Ballasts Ballast Way Total Ballasts Watts Estimated Time On kWhr LED KWh

kWh 
Savings 

Total 94 413 1266 90 738 46092 507.828 257.79 250.04

Itemized Costs
Wiring Harness Cost $      2,712.00 
Labor Hours Cost $      2,065.00 
15 Watt LED Lamps (Direct Wire) $      7,596.00 
Rebate @ $5/lamp $     (6,330.00)
Cost of 15 Watt LED Lamps Only with Rebate $      1,266.00 

Total Project Cost
Total Project Cost With Rebate and Re-wiring $      3,978.00 

Savings
$0.089/250 days $0.2/250 days

Annual Cost Electric Use for Florescent Lights $11,299.17 $25,391.40 
Annual Cost Electric Use for LED Lights $  5,735.83 $12,889.50 
Total Annual savings by bulk relamping with 15 Watt Lamps $  5,563.35 $12,501.90 
Payback Time with rewiring 0.72 0.32



NorthWestern Energy
Free Data Logging



Logging Building Electrical Use Data



Lighting Inventory



Electricity Consumption by End Use
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Staff Survey
7 of the top 41 building improvements 

related to the building concerned thermal 
comfort!



Executive Views of Green Schools

Mr. Buerkle has showed his concern for the health, productivity, and 
financial welfare for our building. He has helped implement the 
building improvements by supporting projects!



• We are creating a culture of 
conservation,  saving money, and 
making our school healthier and more 
competitive. 



Funding for Projects

• SGHS has funded most all of the lower cost 
high Return on Investment projects in house.



We completely funded the LED Lights 
with Building Reserve and SMART 

Schools Winning Money

• We retrofitted our existing 400 light fixtures-
three phases

• $Total Cost $18,986 minus $8,825 in rebates= 
$10,161

SMART Schools money $3,000 towards the project
Total Cost to the school: $7,161 
This year the LED lights no longer are eligible for a 
NorthWestern Energy  rebate. 





28 Energy Savings Projects at SGCHS 
over the past 18 years… 

• Energy Audits
• Lighting Retrofits
• Lighting Controls
• Exhaust Controls
• HVAC Controls
• Air Handler Maintenance
• HVAC Optimization
• Variable Frequency Drives on motors 
• Motor replacement with high efficiency 

motors
• Domestic Hot water timer control
• Domestic Hot water Boiler replacement
• Boiler Tune ups
• Reset Schedule
• Elimination of Balancing Valve
• Building Envelope Study
• Reduction of Compressed Air Leaks

• Gym air handler scheduling
• Summer shutdown of equipment
• Concession stand shut down
• Monitoring Energy Bills and 

Consumption
• Reduction of chilled food and beverage 

dispenser machines
• Staggered starts of HVAC equipment
• Weather-stripping and Insulation, 

window insulating blinds
• Implement best building practices
• Behavioral Change with students and 

Staff through the SMART School 
Challenge

• Eliminating electric deep fat fryer in 
the kitchen

• LED Lamp Project
• Air Infiltration prevention project



Big Wins
• Gym Air Handler Scheduling- We don’t need two air handlers on all 

the time- only needed for maximum occupancy.
• Individual Exhaust Control- We gave Ms. McCullough individual 

control of her lab exhaust with a simple wind up timer.  The result is 
90% savings, 1800 CFM went from all occupied times on (12 hours a 
day) to a on demand wind up timer switch. This fan was exhausting 
about $300 of heat energy monthly.

• High Efficiency Domestic Hot Water Boiler Replacement- Two DHW 
boilers means less down time for the kitchen

• High Performance Lighting- Example Planter Light fixtures went from 
250 Watt to 27 Watts, also instant on and off lights in the gym with 
lighting controls.

• Automated Controls- HVAC- Digital Controls, Occupancy Sensors, 
Timer Switches.  Example is a programmable timer switch for the 
outside lights. Less time manually monitoring equipment manually.

• High Efficiency Motors with Variable Frequency Drives







Expensive Project Funding

• We looked for outside funding for more costly 
projects that were a priority. The primary need 
was controls for our heating.

• Mr. Buerkle told me of the Quality Schools Grant 
fund ($10 million dollars) earmarked for energy 
efficiency projects and school improvement. I 
wrote the grant in 2009. 

• Of all the schools that applied and received 
funding, we came in second out of 50 schools and 
received $207,500 to convert our pneumatic 
controls to digital.



From the Quality Schools Grant- $207,500. Digital 
Controls retrofit came under budget and we spent the 
leftover $50,000 on two new high efficiency redundant 

Domestic Hot Water Heater boilers.



While completing projects I tracked 
our energy consumption.

• Each month Al, Kim, and I get copies of our 
utility bills.

• I enter data monthly in an Excel Spreadsheet.
• From this raw data I then convert that 

information into graphs. 
• From the energy consumption graphs we can 

evaluate building performance and 
communicate savings. 



Raw Consumption Baseline Data in 
Kilowatt Hours and Dekatherms



Track Your Energy Use!
DEQ Public Building Energy Use Report-

DEQDataSearch.mt.gov





Direct Relationship of Projects to 
Savings



Consumption Graphs- 18 Years 
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Annual Cost Spreadsheet

A Total of $245,439.98 Savings over 18 years!



Last year we again saved 
$30,000 compared to our 

peak energy use
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Projected Savings

• Utility Savings of over $300,000 over the next 
10 years if we do nothing more. 

• All money we save can be re-invested into 
educating our students.

• With our declining enrollment, this money is 
crucial to keeping our quality teachers.



• Energy Use Index- used to compare building 
based on cost per square foot.

• The nationwide average school energy use 
index costs are $1.15/ square foot

• In 2001 we were at $1.37/square foot.
• Today SGHS spends $0.81/square foot.
• SGHS now beats the national average by 30%!



Old Heating System Controls

Digital Control System allows for 
on site troubleshooting by me. 
Before we had a spaghetti mess 
of pneumatic controls and 
actuators which were not 
addressable. It was an extremely 
difficult network of tubes and 
finding problems was like looking 
for a needle in a haystack. In 
order to find a leak, we had to 
use a squeeze bulb!

Old Pneumatic Tube Control 
System. It used air in tubes to 
control actuators instead of 
using electricity.



Digital Controls of the Heating System-
Improved Troubleshooting



Increased Thermal Comfort



Improved Control Programming-
Real time programming can be done 

from anywhere. Virtual wiring.

Last week we upgraded the gym exhaust programming to include dew point 
calculations to prevent condensation in the gym.



Improved Monitoring of Building and 
Systems



Lower Operation & Maintenance Cost

If SGHS is saving $8/square foot over a 20 year 
period as the study suggests, then the added 
benefit in dollars to our high school is a total of 
$512,000 (64,000 square feet times 8)



Energy Reliability

By our school eliminating ballasts for florescent 
lights the benefits are: our energy power factor is 
better, there is no flickering, the light quality is 
improved to full spectrum, maintenance costs are 
significantly lowered, and we are saving money!



High Performance Lighting increases 
Student Performance



Higher Productivity

Source- Greening of Americas Schools



Lower Maintenance Cost
• Lamps last for 20 years.
• Lamp replacement cost reduced. 
• By direct wiring the LED lamps and getting 

rid of ballasts, I save about 40 hours per 
year on lighting system maintenance time 
replacing bad ballasts. 

• Ballasts take energy also and create heat, 
so you maximize your energy savings by 
removing the ballast when retrofitting to 
LED lamps. 

• By completing a schoolwide LED retrofit, 
we do not have to worry about 
mistakenly installing florescent lamps in a 
LED fixture.

• Eliminating ballasts removes inductive 
loads– your power quality improves. 



SMART Schools have a Better Public 
Image



SGHS- 4 time SMART Schools Energy 
Champions- Winning $4,000





National Recognition

• This year we had the Department of 
Environmental Quality invited a representative 
from the Department of Energy to come and 
showcase our school.

• Russel Lamp from the Department of Energy 
came and toured our school thus giving Sweet 
Grass County High School National 
Recognition.



Student Learning











SGHS Recycling

Since 2008, our school  has reduced our 
trash dumpster capacity by:

57%
Annual Savings:

$4,582.08
We pay $13.32/cubic yard commercial rate for trash disposal.



Waste Diversion

Source- Greening of America’s Schools- Costs and Benefits



Insurance Costs Lowered

Source- Greening of America’s Schools- Costs and Benefits



Hidden Benefits of a High Performance 
School

Source- Greening of America’s Schools- Costs and Benefits



What can you do for your school?
• Volunteer to help 

out with the 
SMART Schools 
Program.

• Collaborate with 
other SMART 
Schools.

• I plan to launch an 
internet question 
and answer 
platform that  
school facility 
managers across 
Montana can use.  



This Years Proposed Projects

• Solar Energy- We have applied for funding for 
a 50Kw solar photovoltaic system. 

• LED Gym Light Retrofit- We will be retrofitting 
our 24 gym light fixtures. I have estimated this 
to save us 7,502 KWh or $1,500 annually. This 
is an additional savings of 2.8%. The ROI is 1.3 
years.



Projected Solar Project- 50KW
• Grant- $67,162
• Cost- $83,953
• Cost after Grant- $16,791
• Benefit- $7,300 Savings per
• Lifetime Benefit Estimate 

$184,009
• Educational opportunity
• Collaboration with the 

community members 



Proposed 50 KW Solar Array will save 



Grand Total of Benefits
• Grant Money- $207,500 Quality Schools Grant,  $20,000 Strategic Energy 

Management Grant
• Contest Winnings- $4,000 SMART Schools Energy Champing Winnings
• Rebates- Over $10,000 in rebates.
• Energy Savings- Documented $245,439.98 savings over the past 18 years.
• Operations and Maintenance Cost Savings- Potential Estimates savings of $512,000 

of over the next 20 years. (How much money does it take to take care of a school 
versus remove an old one?)

• Future anticipated energy cost savings between $300,000 and $388,000 over the 
next ten years. 

• Increased student performance- priceless
• Improved Community Relations- priceless
• Improved Staff Productivity- priceless
• Higher Teacher Retention- priceless
• Making my job a bit easier- priceless
• Renewable Energy- Solar $184,009 over the next 25 years
• Trash Disposal Savings- Annual savings of $4,582



Thank You

• Community Foundation for the opportunity to 
share at the Coffee Connection!





Bonnie Rouse

• We would also like to thank Bonnie Rouse for 
her dedication to the SMART Schools Program.
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