
Arcadia High School 

School Energy Education Grant Program 

 

I) Executive Summary 
a. Goals 

i. Create policies which will reduce energy consumption and costs at Arcadia High 
School while maintaining building comfort levels and educational effectiveness 
and policies. 

ii. Include energy and energy efficiency topics in Arcadia High School’s curriculum 
b.  Objectives 

i.  Create and train an energy team that can analyze school energy usage and 
identify areas where reductions can be made. 

ii. Create an energy management policy for Arcadia High School 
iii. Create an energy education plan for Arcadia High School 
iv. Educate school board, administration, staff and students about energy 

conservation and its role in providing an effective educational and work 
environment. 

v. Implement curriculum that provides students with knowledge of energy and 
energy conservation and the skills to evaluate and make decisions about energy 
consumption. 

c. Rationale 
i. With rising energy costs and reduced funding, it is imperative that Arcadia High 

School determine the most effective and efficient use of resources including 
energy.  Furthermore, the efficient use of energy and natural resources is 
necessary to make responsible and meaningful contributions to our local 
community.  Finally preparing our students to make informed decisions about 
energy and natural resources is beneficial to their learning experience as well as 
their ability to contribute to the community and world.  Comprehensive energy 
management policy and education plans allow us to accomplish all of the above. 

d. Plan Development Process 
i. Energy Team Created: 

1. Michele Butler (principal) 
2. Rick Nelson (Facility Director) 
3. Tom Nelson (Technology Director) 
4. Kevin Whalen (Ari-Science Teacher) 
5. Terry Vettrus (Special Education Teacher) 
6. Olga Dedkova-Hason (ELL Teacher) 
7. Ryan Ziegler (Technical Education Teacher) 
8. Alan Herman (English Teacher) 
9. Bill Steinke (Technical Education Teacher) 
10. Marie Lettner (Science & Mathematics Teacher) 



ii.  Energy Team Training 
1. Michele Butler completed the Practical Energy Management in Schools 

training. 
2. Rick Nelson will complete the Building Operator Certification program. 
3.  Alan Herman, Ryan Ziegler, Terry Vettrus, Olga Dedkova-Hasan, Kevin 

Whalen, Bill Steinke and Marie Lettner completed NRES 734: School 
Building Energy Efficiency Education class. 

4. The entire team created  the energy management policy and education 
plan 

5. The team encountered a couple of challenges during the course of this 
work, including the resignation of our project manager and difficulties 
finding collaborative time to complete the work.  Marie Lettner 
assumed the responsibility of project manager. 

6. Another constraint encountered during this project, is our inability to 
program the HVAC system in house, thus any changes that are made to 
fresh air intake controls requires upward of $1700 in programming 
charges. 

7. Arcadia High School would like to thank the KEEP organization for the 
wonderful trainings provided by Charlie Schneider and support from 
Melissa Rickert .   We also appreciate the opportunity that KEEP has 
provided us to improve student learning as well as our ability to 
encourage that learning in an efficient and effective manner.  This work 
would not have been possible without KEEP’s funding. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



 
II) Arcadia High School Energy Management Policy 

a. Background 

The school District of Arcadia does not currently have, nor ever had a School Energy Policy or Energy 
Education Plan.  Faculty, administration, students, and school board members have verbally expressed 
the importance of energy conservation and education, but action has to be taken.  Stakeholders agree 
that energy management is necessary in order for the School District of Arcadia to minimize the impact 
of energy cost increases will have on the current and future budgets.  There is also stakeholder’s 
consensus to maintain a reliable supply of energy to meet the functional needs of the District and 
ensure that energy is used efficiently.  As an educational system, we have an obligation to model and 
instruct the students of our district on energy saving measures that will have long term effects. 

b. Purpose 

Energy management at the high school building will create energy savings. These savings will be 
accomplished via the following steps: 

1. Reduce the energy consumption peak 
2. Foster individual ownership and awareness (from students to staff)  
3. Offer continual energy education 
4. Monitor energy usage  
5. Ensure that energy is being used efficiently and that conservation of energy has no educational 

impact 
 
A strong commitment on the part of all staff and the administration is important to an effective energy 
management program.  It will be the responsibility of each high school employee to actively participate 
in conservation efforts to reduce energy consumption.  In turn, it will be the responsibility of the 
administration and the energy team to ensure that everyone receives information regarding energy 
conservation and education. 
 
Instituted as part of the high school’s plan to save energy, this policy is designed to save scarce 
resources without infringement of the educational mission of the high school.  The building principal and 
energy team will share the accountability for ensuring that this policy is followed. 
 

c. Policies 

ARCADIA HIGH SCHOOL ENERGY PLAN 

A.  Heating and Air Conditioning 
 
1. Classroom thermostats will be set at 68 degrees for heating and 76 degrees for cooling during 

the occupied times.  For unoccupied times, heating will be set at 55 degrees and cooling will 
not occur. 

2. Auditorium thermostats will be set as occupied or unoccupied. 
3. Gymnasiums, locker room, and industrial/shop occupancies will not be air conditioned. 
4. Operating schedules for the heating, ventilating, and air conditioning equipment will be 

optimized as follows: 



a. For the heating season, the equipment will be started approximately two hours before 
classes start to allow the building to be at the occupied set point.  The scheduled shut 
down time will be set the same as student release time. 

b. For the cooling season, the equipment will be started two hours before classes start to 
allow the building to pre-cool. 

5. HVAC coil cleaning will be scheduled annually to assure the highest operating efficiency 
possible. 

6. Window blinds will be adjusted, when and where appropriate, to allow the sun to warm the 
building during the heating season or to block out the sun during the cooling season. 

7. Windows will be kept closed if the air conditioning or heating systems are in operation. 
8. Classroom doors will be kept closed. 
9. Staff will not obstruct ventilation ducts or return grilles with books, charts, furniture, plants or 

any other objects or materials. 
10. New equipment purchases will be energy efficient models that are Energy Star rated. 
11. The use of portable electric heaters or any other auxiliary heating devices will not be 

permitted. 
12. Employees and students are encouraged to wear appropriate clothing during the heating 

season and cooling season. 
13. The Building Facilities Department may adjust set points to provide the best overall 

performance of the HVAC system. 
 

B.  Lighting 
 

1. Lighting schedules will be optimized to reduce usage. 
2. Lights will be turned off when space is not in use or natural day lighting is adequate. 
3. Classroom lights will be turned off when the last person exits the room. 
4. Cleaning staff will turn lights on only for the period when a specific area is being cleaned. 
5. Hallway lighting will be turned on 30 minutes before classes begin and will be turned off 

after classes have ended. 
6. Classroom lighting levels that are over lit will be adjusted to minimum levels (using 

single/dominate switch if available). 
7. Gym lighting levels will be adjusted to appropriate levels for classes, events and practices 

(classes being at lower levels and events at highest levels). 
8. Buildings will be identified for energy saving lighting projects. 

 
C.  Food Service 

 
1. Run time of ovens, stoves, and fryers will be kept at the minimum levels. 
2. Exhaust fans will run only when absolutely necessary. 
3. Energy saving devices and/or practices will be identified. 
4. Equipment will be energy efficient models and natural gas if possible. 

 

D. Computers/Office Machines 
 

1. Copiers, laminating machines, calculators, and other office machines will be turned off at the 
end of the day. 

2. Computers, monitors, printers, and other peripheral equipment will be turned off at the end of 
the day or when not in use for long periods of time during the day. 



3. District-wide software may be used to automatically shut down computers at the end of the 
day. 

4. Computers will be energy efficient models. 
 

E. Building Improvements 
 

1. Building air leaks will be identified and sealed with caulking, energy efficient seals and/or 
insulation. 

2. Building Facilities Department will be responsible for the development and implementation 
of long-range projects. 

 

F.  Other 
 

1. The domestic hot water temperature set point will be no higher than 115 degrees.  Food 
service operations requiring higher temperature levels by code shall use booster units or 
dedicated water heaters when possible. 

2. The use of personal appliances such as electric coffee makers, microwaves, refrigerators, 
toaster ovens, pizza makers, and/or other cooking or refrigeration appliances is discouraged 
and may result in a charge per unit as determined by administration.  The use of small fans, 
radios and desk lamps is allowed, but must be turned off when not in use.  It is recommended 
that these items be Energy Star Rated and UL Approved. 

3. It is recommended that energy efficient vending machines will be used. 
 

G.  Education 
 

1. Staff and students will be provided on-going education on energy saving measures through 
the Energy Committee. 

2. District will utilize appropriate curriculum materials designed to inform students regarding 
the wise use of energy. 

3. Every staff person will be expected to contribute to energy efficiency. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
III. Energy Education Plan 
 

A.  Philosophy Statement 
Consistent with all curriculum at Arcadia High School, energy education curriculum will 
inspire learning and empower learners.   
 

B.  Goals 
a. Learning about precious natural resources and the optimal use and conservation of 

those resources, particularly energy, will be a collaborative effort between all staff 
and students.   

b. Energy conservation will serve as a link between state standards, curricular 
benchmarks and authentic interdependent and self-directed learning. 

c. Student learning will be assessed and the effectiveness of energy curriculum will be 
driven by data from those assessments. 
 

C.  Curricular Framework 

Attached in following pages by curricular area   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



This was a 3 day unit with ELL Summer school kids (5-8). THEME: WE NEED ENERGY 

 

 

 

 

 

 

 

 

 

 

 

Key Concepts Activities –
Classroom 
connections 

Site 
connections-
Use of building 

Alignment with 
state standards 

Assessment Resources 

 
ENERGY 
FLOW IN 
ECOSYSTEMS 
 

STUDENTS USE 
POPCORN AND 
3 SIZES OF 
CUPS TO 
IMITATE 
ENERGY 
TRANSFER IN 
ECOSYSTEMS 

OUTSIDE THE 
BUILDING ON A 
GRASS FIELD 

SC  
A 8.1 DEVELOP 
THEIR 
UNDERSTANDING 
OF THE 
SCIENTIFIC 
THEMES TO 
FRAME 
QUESTIONS 
ABOUT SCIENCE 
RELATED ISSUES 
D.8.9 
EXPLAIN  THE 
BEHAVIORS  OF 
VARIOUS FORMS 
OF ENERGY BY 
USING THE 
MODELS IF 
ENERGY 
TRANSMISSION 
IN REAL LIFE 
SITUATIONS 

FORMATIVE: 
QUESTIONS 
BEFORE AND 
AFTER GAME 
 
ORGANIZM 
TALLY CHART 
TO BE FILLED 
OUT DURING 
AND AFTER 
GAME 
 
  SUMMATIVE: 
DESIGN  YOUR 
OWN FOOD 
CHAIN ON A 
PAPER PLATE 
EXPLAIN THE 
ENERGY 
TRANSFER 
 

WISCONSIN 
K-12 
EDUCATION 
PROGRAM 
AVTIVITY 
GUIDE 



 



 



 



 



 

 



 



Key Concepts Activities –
Classroom 
connections 

Site connections-
Use of building 

Alignment with 
state standards 

Assessment Resources 

classroom efficiency,  
energy troubleshooting, 
instructional delivery 
devices energy use,  
energy use design  

Agriscience 
Equipment 
inventory (Our 
impact on school 
energy use) 
 
Objective: As a 
result of this 
activity, the 
student will be 
able to list all the 
electrical 
equipment used in 
the Arcadia 
Agriscience 
department to 
gain an awareness 
of all the energy 
used during a 
school year. 

Rationale: A 
modern well 
equipped 
Agriscience 
department 
relies on energy 
usage to 
complete tasks 
every day in the 
average school 
year. Students 
will gain a 
greater 
appreciation of 
this usage by 
inventorying the 
equipment 
present 

A.8.4 Identify 
environmental 
issue questions 
to develop 
answers, draw 
conclusions and 
revise personal 
understanding 

Students 
complete “Is 
your Classroom 
energy efficient? 
Checklist “ 
page38 Keep 
text Energy & 
your School  
with a 100 
percent 
accuracy 
 
Students create 
custom energy 
efficiency 
checklist for just 
the Arcadia 
Agriscience 
department 
 

-Text : Principles of Environmental  
Science: Inquiry & Applications. 
 William P. Cunningham & Mary 
 Ann Cunningham, Fifth Edition 2008  

ISBN 978-0-07-338319-4 
 

-A School Building Energy Efficiency 
 Education Supplement to the KEEP 
Activity Guide 
 

 
renewable energy, 
classroom efficiency,  
energy troubleshooting, 
instructional delivery 
devices energy use,   
 

Agriscience 
Equipment 
Troubleshooting 
(How do we 
change our impact 
on school energy 
use) 
 
Objective: As a 
result of this 
activity, the 
student will be 
able ǘƻ list 
alternatives for 
each of our energy 
uses in the 
Arcadia 
agriscience 

 

Rationale: 
Students will be 
able to make 
better energy 
use decisions 
when they are 
shown the 
alternatives for 
electrical energy 
usage in the 
agriscience 
department. 

A.8.4 Identify 
environmental 
issue questions 
to develop 
answers, draw 
conclusions and 
revise personal 
understanding 

Students list 2 
alternatives for 
each electrical 
usage of the 
equipment in 
the Agriscience 
department. 
 
 

-Text : Principles of Environmental 
 Science: Inquiry & Applications. 
 William P. Cunningham & Mary  
Ann Cunningham, Fifth Edition 2008  

ISBN 978-0-07-338319-4 
 

-A School Building Energy Efficiency 
 Education Supplement to the KEEP 
Activity Guide 
 -US Environmental Protection 

 Agency - http://www.epa.gov/  

-US Geological Service – http://www.usgs.org  

-National Oceanographic and  
Atmospheric Association – 
 http://www.noaa.gov/ 

http://www.noaa.gov/


Key Concepts Activities –
Classroom 
connections 

Site connections-
Use of building 

Alignment 
with state 
standards 

Assessment Resources 

 
renewable 
energy, 
classroom 
efficiency,  
energy 
troubleshootin
g, instructional 
delivery 
devices 
energy use,   
 
 

 
Title: Head to 
head comparisons 
– Textbook to 
electronic media 
for instruction 

Rationale: As our society 
moves to more electronic 
delivery of information and 
lessons, the student must 
be able to compare energy 
costs to the traditional 
textbook. 
Description: Student to 
publish a newsletter 
comparing use of e 
textbooks to paper 
textbooks 

C.12.2 Practice 
Skills relating to 
communication 
through 
individual,group 
and team 
processes 
*employ strategies 
to improve reading  
& listening 
D.12.8 Use cost 
benefit analysis to 
evaluate 
environmental 
quality 

Newsletter 
Rubric—
Electronic 
media Versus 
Textbook  

(Attached) 

-Text : Principles of Environmental  
Science: Inquiry & Applications. William P.  
Cunningham & Mary Ann Cunningham, Fifth 
 Edition 2008  

ISBN 978-0-07-338319-4 
 

-A School Building Energy Efficiency Education 
 Supplement to the KEEP 
Activity Guide 

. 
 
URL’s 

-http://highered.mcgraw-hill.com/sites/007282339 

/student_view0/index.html       

http://www.mhhe.com/biosci/esp/2001_es/default.htm#ok 

-http://highered.mcgraw-
hill.com/sites/0072823399/student_view0/esp_student_tutorial.html 

-US Environmental Protection Agency - http://www.epa.gov/  

-US Geological 

-National Oceanographic and Atmospheric Association  

- http://www.noaa.gov/ 

 

https://mailserver.arcadia.k12.wi.us/owa/redir.aspx?C=1498b42218374e62b767526714bd4738&URL=http%3a%2f%2fwww.mhhe.com%2fbiosci%2fesp%2f2001_es%2fdefault.htm%23ok
https://mailserver.arcadia.k12.wi.us/owa/redir.aspx?C=1498b42218374e62b767526714bd4738&URL=http%3a%2f%2fhighered.mcgraw-hill.com%2fsites%2f0072823399%2fstudent_view0%2fesp_student_tutorial.html
https://mailserver.arcadia.k12.wi.us/owa/redir.aspx?C=1498b42218374e62b767526714bd4738&URL=http%3a%2f%2fhighered.mcgraw-hill.com%2fsites%2f0072823399%2fstudent_view0%2fesp_student_tutorial.html
http://www.noaa.gov/


Environmental Science Lesson Plan 

Key 
Concepts 

Activities –
Classroom 
connections 

Site 
connections-
Use of building 

Alignment with 
state standards 

Assessment Resources 

renewable 
energy, 
classroom 
efficiency,  
energy 
energy 
use,   
 
 
 

Designing a 
new energy 
efficient 
new 
Elementary 
–Middle 
school 
building. 

Our school 
district is 
proposing the 
building of a 
new 
combination 
Elementary-
Middle 
school. This 
lesson would 
use our 
desired 
location and 
requirements 

D.12.8 Use cost 
benefit analysis 
to evaluate 
environmental 
quality 

Peer 
evaluation 
of the plans 
that were 
made with 
cutouts 
supplied in 
the lesson 
on the 
different 
layouts. 
Peer 
evaluation 
would use 
the 
following 
rubric. 
 

 
-A School 
Building Energy 
Efficiency 
Education 
Supplement to 
the KEEP 

Activity Guide 
Copyright 
2009  
URL’s 

-US 

Environmental 

Protection Agency - 

http://www.epa.gov/  

 

 
classroom 
efficiency,  
energy 
energy 
use 
 

As a result 
of this 
activity, the 
student will 
be able to 
develop a 
strategy to 
heat the 
new school 
building 

By comparing 
energy use in 
new facilities, 
the students 
would gain a 
broad picture 
of 
Energy usage 
in our school 
and 
adaptations 
that we need 
to make in 
our daily 
lives. 
 

C.12.2 Practice 
Skills relating to 
communication 
through 
individual, 
group and team 
processes 
*employ 
strategies to 
improve 
reading  & 
listening 
 

Assessment: 
Persuasive 
Presentation 
Rubric  
(Attached) 

-A School 
Building Energy 
Efficiency 
Education 
Supplement to 
the KEEP 

Activity Guide 
 



 

D.  Staff Development Plan 

Staff Member Title/Sector Represented KEEP Courses Taken 

Michele Butler High School Principal PEM schools 

Ryan Ziegler Teacher-Technical Education Energy in the Classroom 

Energy  and your school 

Bill Steinke Teacher-Technical Education Energy in the Classroom 

Energy and your school 

Marie Lettner Teacher-Science/Math Energy in the Classroom 

Energy and your school 

Terry Vettrus Teacher-Special Education Energy in the Classroom 

Energy and your school 

Kevin Whalen Teacher-AgriScience Energy and your school 

Alan Herman Teacher-English Energy and your school 

Rick Nelson Facilities Director Building Operator Certification 

(April class cancelled, scheduled 
for May in Green Bay 

Tom Nelson Technology Director N/A 

Jerry Sorenson School Board 
President/community member 

N/A 

Monica  Herman Community member N/A 

 

The teachers identified represent all grade levels and curricular areas at the high school.  Furthermore, 
all of the teachers on the energy committee have taken at least one KEEP course to enhance their 
energy literacy. 

E.  Involving Building Occupants 
a. A presentation will be given to the school board to make the board and community 

members aware of the energy initiatives that Arcadia High School is undertaking. 



b. A presentation will be given to the entire high school staff to inform and engage 
them in supporting the energy and energy education plans. 

c. Annual Earth Day will be planned by AP Environmental Science(during the years that 
the class is offered) and will involve all student and staff. 

IIIV)  Monitoring & Reporting 

a.  Energy Management  
i. Monthly electric bills for the 2010-2011 school have been compiled by Ryan 

Ziegler, they will serve as a base line for future comparisons. 
ii. Ryan Ziegler will continue to receive monthly electric bills and Marie Lettner will 

help record, track and compare future years electric bills to this years. 
iii. Information that will be entered on a spread sheet is the total electric bill, the 

demand charge, the total kilowatts used and the price per kilowatt hour. 
iv. Data will be entered on the spread sheet monthly and reviewed two times per 

year by the energy team. 
v. Results will be documented and submitted to the facilities director, the building 

principal and the energy team. 
b.  Energy Education 

i. The energy team will be responsible for monitoring energy education in the 
school. 

ii. The team has made one set of Energy Education in the Classroom and Energy in 
the school building manuals available to the staff in our LMC professional 
archives.  The availability of these manuals will be communicated during a 
presentation given by the team at a staff meeting. 

iii. The team will continue to use the lessons that they have developed and will 
report back to the team if they make any changes to those lessons or omit them 
from their curriculum. 

V)  Sustaining Energy Initiatives 

a. The energy committee will pursue approval for the energy management plan. 

b. The energy committee will continue to incorporate energy lessons that have been written as 
well as include future lessons as appropriate to meet District benchmarks and educational 
initiatives 

c. The energy committee will encourage the rest of the staff to consider energy curriculum in 
their lesson planning. 

d. The energy committee will pursue energy savings by reducing hallway and classroom lighting 
per the information in appendix E. 

E.  The energy committee will pursue energy savings by purchasing a gas fueled on demand 
water heater for the kitchen to replace the electric unit currently in use.  The energy committee 



will write a grant through KEEP to assist in the funding of this project.  (See appendix E for 
details) 

F.  The energy committee will pursue energy savings through HVAC programming that will allow 
fresh air intake to be reduced when the gym and auditorium are not being used.  Funding for 
this project needs to be determined.  (See appendix E for details) 

G.  Administration at Arcadia High School is committed to making resources available for energy 
conservation and supporting the Energy Committee’s pursuit of educationally friendly energy 
conservation and the savings associated with those savings. 

 

VI)  Appendix 

A.  Energy Audit Report 
B. AP Environmental Survey and Results 
C. Electric Bill Archives and analysis 
D. Energy Team’s presentation to Staff 
E. Energy Saving Project details 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

APPENDIX A 

Energy Audit Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 



 
 
 
 
 
 



 
 
 
 



 

  



 

  



 

  



 

 
  



 
  



 
  



 

  



 
  



 
  



 
 
 
 
 
 



 

  



 

  



 
 
 

APPENDIX B 
AP Environmental Survey 

 
 
 
 

  



Temperature Readings of Arcadia High School 
Student Temperature  Room  Time  Date 

Coltan Taylor   68 *   243  8:14  2/8 

Coltan Taylor   66.5*   Commons 8:20  2/8 

Kaylene   70*   157  8:55  2/8 

Reid    66*   Band  8:05  2/10 

Reid    68*   Band  8:35  2/10 

Cadyn    66.5*   153  9:46  2/10 

Payton    63*   239  1:30   2/10 

Payton    70*   161  2:30  2/10 

Francis    65*   239  9:50  2/11 

Danielle   69.5*   211  10:41  2/11 

Francis    62   128  2:30  2/11  

 

Conclusion: Minimum required temperature was maintained 91% of the readings. Sampling 
height was desk level with infrared measurement (Raytek MT Model 102051) 

 

Survey of students based on temperature affecting learning (253 responses) inconclusive due 
to contradictions on survey.  

Questions-  

1. On the average, the temperature of the school is: A. Too hot B. Too cold C. 
Comfortable 

2. Has the temperature ever affected your ability to learn? 

3. What do  you think the legal  temperature of a school is supposed to be ?  

 
 



 
 
 
 

 
 
 
 

APPENDIX C 
Energy Bills 

2010-2011 School Year 
 
 
 
 
 
 
 
 

  



 
 
 
 

 

 
 



 
 
 
 
 

  



 

  



 

  



 

  



 

  



 

  



 

  



 
 

APPENDIX D 
Energy Presentation 

 
 
 
 
 

  



  



 



  



 
 
 
 
 
 
 

 
 

 
  



 
  



  



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  



 
APPENDIX E 

Energy Saving Project Details 
 
 
 
 

  



 

       
       

  
Yearly Hallway Lighting  Costs 

 
       Location #of 

fixtures 
fixture 
wattage 

hours used per 
day 

days per 
year 

cost per kw-
hr 

Yearly cost 
= 

LMC hall 20 0.06 16 180 0.07 241.92 
Ag hall 9 0.06 16 180 0.07 108.864 
Gym hall 7 0.089 16 180 0.07 125.5968 
Gym hall 19 0.06 16 180 0.07 229.824 
Music hall 12 0.06 16 180 0.07 145.152 
Auditorium hall 11 0.06 16 180 0.07 133.056 
Auditorium hall 7 0.089 16 180 0.07 125.5968 
Entry Way 2 0.06 16 180 0.07 24.192 
Career Center 7 0.089 16 180 0.07 125.5968 
Candy vending 1 0.06 16 180 0.07 12.096 
2nd floor hall 19 0.06 16 180 0.07 229.824 
Business hall 9 0.06 16 180 0.07 108.864 
TPC 9 0.06 16 180 0.07 108.864 
stairwells 4 0.06 16 180 0.07 48.384 
Ag/tech entry 3 0.06 16 180 0.07 36.288 
gym entry 2 0.06 16 180 0.07 24.192 
teacher 
workroom 10 0.06 16 180 0.07 120.96 
teacher hallway 7 0.06 16 180 0.07 84.672 
teacher lunch 2 0.06 16 180 0.07 24.192 
teacher lunch 4 0.12 16 180 0.07 96.768 

       
     

Total yearly 2154.9024 

     

cost of 
lighting 

 
        

 
 
 
 
 
 
 
 
 



Lighting Reduction – Reduce hours lit from 16 to 10 

                                
 
Option A 

 
Reducing  Hours  of  lighting 

 
       Location #of 

fixtures 
fixture 
wattage 

hours used per 
day 

days per 
year 

cost per kw-
hr 

Yearly cost 
= 

LMC hall 20 0.06 10 180 0.07 151.2 
Ag hall 9 0.06 10 180 0.07 68.04 
Gym hall 7 0.089 10 180 0.07 78.498 
Gym hall 19 0.06 10 180 0.07 143.64 
Music hall 12 0.06 10 180 0.07 90.72 
Auditorium hall 11 0.06 10 180 0.07 83.16 
Auditorium hall 7 0.089 10 180 0.07 78.498 
Entry Way 2 0.06 10 180 0.07 15.12 
Career Center 7 0.089 10 180 0.07 78.498 
Candy vending 1 0.06 10 180 0.07 7.56 
2nd floor hall 19 0.06 10 180 0.07 143.64 
Business hall 9 0.06 10 180 0.07 68.04 
TPC 9 0.06 10 180 0.07 68.04 
stairwells 4 0.06 10 180 0.07 30.24 
Ag/tech entry 3 0.06 10 180 0.07 22.68 
gym entry 2 0.06 10 180 0.07 15.12 
teacher 
workroom 10 0.06 10 180 0.07 75.6 
teacher hallway 7 0.06 10 180 0.07 52.92 
teacher lunch 2 0.06 10 180 0.07 15.12 
teacher lunch 4 0.12 10 180 0.07 60.48 

       
     

Total yearly 1346.814 

     

cost of 
lighting 

 
     

Savings 808.0884 
 
 

  



Lighting reduction – reduce the number of bulbs lit in each fixture by 1/2 
 

Option B 
 

Reducing  the number of fixtures lit by 1/2 
 

       Location #of 
fixtures 

fixture 
wattage 

hours used per 
day 

days per 
year 

cost per kw-
hr 

Yearly cost 
= 

LMC hall 10 0.06 16 180 0.07 120.96 
Ag hall 5 0.06 16 180 0.07 60.48 
Gym hall 4 0.089 16 180 0.07 71.7696 
Gym hall 8 0.06 16 180 0.07 96.768 
Music hall 6 0.06 16 180 0.07 72.576 
Auditorium hall 5 0.06 16 180 0.07 60.48 
Auditorium hall 3 0.089 16 180 0.07 53.8272 
Entry Way 1 0.06 16 180 0.07 12.096 
Career Center 4 0.089 16 180 0.07 71.7696 
Candy vending 1 0.06 16 180 0.07 12.096 
2nd floor hall 9 0.06 16 180 0.07 108.864 
Business hall 4 0.06 16 180 0.07 48.384 
TPC 4 0.06 16 180 0.07 48.384 
stairwells 4 0.06 16 180 0.07 48.384 
Ag/tech entry 1 0.06 16 180 0.07 12.096 
gym entry 1 0.06 16 180 0.07 12.096 
teacher 
workroom 5 0.06 16 180 0.07 60.48 
teacher hallway 3 0.06 16 180 0.07 36.288 
teacher lunch 1 0.06 16 180 0.07 12.096 
teacher lunch 2 0.12 16 180 0.07 48.384 

       
     

Total yearly 1068.2784 

     

cost of 
lighting 

 
     

Savings 1086.624 
 

  



Option C 
 

Reducing  the number of fixtures lit 
by 1/2   & 
hours 

 
       Location #of 

fixtures 
fixture 
wattage 

hours used per 
day 

days per 
year 

cost per kw-
hr 

Yearly cost 
= 

LMC hall 10 0.06 10 180 0.07 75.6 
Ag hall 5 0.06 10 180 0.07 37.8 
Gym hall 4 0.089 10 180 0.07 44.856 
Gym hall 8 0.06 10 180 0.07 60.48 
Music hall 6 0.06 10 180 0.07 45.36 
Auditorium hall 5 0.06 10 180 0.07 37.8 
Auditorium hall 3 0.089 10 180 0.07 33.642 
Entry Way 1 0.06 10 180 0.07 7.56 
Career Center 4 0.089 10 180 0.07 44.856 
Candy vending 1 0.06 10 180 0.07 7.56 
2nd floor hall 9 0.06 10 180 0.07 68.04 
Business hall 4 0.06 10 180 0.07 30.24 
TPC 4 0.06 10 180 0.07 30.24 
stairwells 4 0.06 10 180 0.07 30.24 
Ag/tech entry 1 0.06 10 180 0.07 7.56 
gym entry 1 0.06 10 180 0.07 7.56 
teacher 
workroom 5 0.06 10 180 0.07 37.8 
teacher hallway 3 0.06 10 180 0.07 22.68 
teacher lunch 1 0.06 10 180 0.07 7.56 
teacher lunch 2 0.12 10 180 0.07 30.24 

       
     

Total yearly 667.674 

     

cost of 
lighting 

 
     

Savings 1487.2284 
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NRES 734 Action Plan  

Arcadia High School  

Technology Education 7-12 

Air Handling Efficiency 

 

1.  Action Plan Summary: 
Project Purpose: 

The purpose of this plan is to conserve energy usage for the Arcadia High School.  
Our plan is focusing on two major areas in the HVAC system.  The first issue is 
how the system is programmed to bring fresh air into the building.  The second 
issue deals with the efficiency of the motor that runs the squirrel cage fan in the 
air handling unit. 

Implementation: 

The planning stages for these projects will be completed by the end of Dec. 
2010.  The implementation stage will start in Jan. 2011 and continue through 
Dec. 2011, because of items not in the current budget year. 

Results:  
 
Listed below are the results found to create a baseline for figures.  These are the 
figures we tested for and calculated using industry standards. 

• Arcadia High School monthly two year average power factor is 88% 

• Air handling unit motors are operating between 60-66% power factor 

• 20HP motors average 8kw 

• 7.5HP motors average 5kw 

• HVAC system operated 7:00am-4:00pm Mon. thru Fri. all year=261 days 
of operation.(some exceptions would be weekend activities and night 
events) 

• Variable Frequency Drivers(VFD’s) should add 25% efficiency 

• New AC 3 phase motors save 2% electrical cost over current models 

• Current electrical rates $.07 kwh(demand rate) 



Option 1: Install VFD’s only  

• 6 motors @ 8kw  5 motors @5kw 

• 657kwh per day,  171,477kwh per year of operation 

• Cost per day= $50.00,  Cost per year of operation= $12,003.39 

• VFD’s project a 25% savings 

• VFD’s cost per day= $34.50,  cost per year of operation= $9,002.54 

• Cost savings per day= $15.50,  cost savings per year of operation= 
$3,000.85 

Option 2: Install VFD’s and New Motors 

• New motors and VFD’s would be 27% more efficient 

• New motors cost per day= $33.57,  cost per year operation= $8762.47 

Option 3:  Adjusting Power Factor 

• At this point we have not yet researched best method to raise power 
factor.  Arcadia Electric Utility pays back on 90% power factor and better.  
They however charge extra on anything below 90%.  Our high school over 
the past two years has a monthly average of 88%.  This is costing the 
district money.  It will be interesting to research this and see if it could 
become a viable option for the energy committee to pursue. 

 

Total Budget: 

Option 1:(Motors & VFD’s& Programming)  $40,300 

Option 2:(VFD’s & Programming) $19,600 

 

 

2.  Introduction of Audience: 

We have recently received an energy grant to look at how energy efficiency our 
high school is.  We have created an energy group to help accomplish this goal.  
The group consists of high school teachers, maintenance supervisor, technology 
director, and principal.   Our group members have teamed up to research 
different ways to save energy throughout the school (lighting, demand/peak, 



HVAC, computers).  Arcadia High School has 350 students and 60 staff members 
and contains 149,000 square feet. 

 

3.  Statement of problem or need: 
 

Currently, with the school district beginning the process of looking at ways to 
save energy there are plenty of opportunities. Currently, the high schools have 
changed the gym lighting to fluorescents and have purchased a new shoulder 
boiler to assist the existing boilers. We have two buildings, but we are just 
focusing on the high school HVAC system and with the efficiency of the motor 
that runs the squirrel cage fan in the air handling unit. By looking at these two 
issues we are hoping that there will be enough savings for the school that any 
initial cost will be repaid in a 3-5 year plan. The date will be at the end of the 
report. 

 

 

4.  Project goals and objectives: 
a.  Program air handling units to run at different settings, instead of on/off. 
b. Install variable frequency drives (VFD) on air handler motors. 
c. Increase the power factor efficiency of the air handler motors. 

 

5.  Methods and Timeline: 
a.  Contact electric motor engineer for prices and ideas on electric motors and 

variable frequency drives.-Nov. 2010 
b. Arcadia Electric Utility metering air handler unit motors(kwh,kw,power 

factor)-Nov. 2010 
c. Present findings and options to energy committee-Dec. 2010 
d. Present findings and recommend option to school board-Jan/Feb. 2011. 
e. Install VFD or new motors or both-July/August 2011 
f. Research on how to raise power factor efficiency in electric motors- time 

permitting 2011 

 

 

 

6.  Evaluation Criteria and Process: 



We will measure the success of our project based on examination of the final 
utility bills and actual testing of the equipment.  By looking at our monthly utility 
bills we should see a decrease in amount of energy used.  After installing the 
VFD’s and/or new motors we will again set up a kw meter and compare the 
results to the pre-installation of new devices. 

As for the HVAC system we will look at what it is costing to run at “full” capability 
and the savings it would save if it was reprogrammed to have an “event” 
(example basketball game or in the auditorium the play) and “classroom” (set for 
30 students to be using the area) settings. By finding out what our cost is now 
and calculating what it would cost to have these different settings we could then 
establish the amount over time that would be saved and if it is feasible to spend 
$ 2000.00 for reprogramming of the HVAC system. By looking at the data we will 
be able to calculate how long it will take for the initial cost to be repaid by the 
amount saved on energy.  

 

7.  Budget: 
 

a.  6 new 20hp motors $2,200.00 installed each 
b. 5 new 7.5hp motors $1,500.00 installed each 
c. VFD’s $1,600.00 each motor 
d. $ 2000.00 to reprogram HVAC system 
e. Power factor is something we discovered when testing the motors usage.  So 

at this point we have not had time to research product cost and feasibility of 
savings. 

 

 
  



 



 




