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Sweet Grass County High School-
Home of the Herders!

Small Class B school with 165 students located in Big Timber Montana in south central
Montana next to the Yellowstone and Boulder Rivers.

We are know as the Sheepherders as our county was the largest exporter of wool in the
country at the turn of the century.



What can you do to save energy in your
school?

What do you think we did to save energy?

What can we turn off?

Where can we find wasted energy?
How can we product energy?



. We are Creating a culture of

conservation, saving money, and

making our school healthier and more
competitive.




Electricity Consumption Since
2001 DOWN 47%  puisingagasonct?
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Energy Project #28

SGHS Electric Use Baseline

* Retrofitting our light
fixtures with LED o B
lamps. %

* Projected additional
electrical savings by
48445 KWh.

KiloWatt hours
I»E -

* Actual savings
29816 KWh or 10%.




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

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

In 2001 we were at $1.37/square foot.
Today SGHS spends $0.53/square foot.
SGHS now beats the national average by 46%!



Total Savings $422,000 since 2001

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017

Natural Gas
Consumption
32251
2900.6
2899.2
2837.2
2574.70
2716.30
2799.8
2725.8
3047.2
2581.3
2170.6
22947
2611.2
2320.9
2268.9
24435
2708.6

Electric

Consumption
494640
520960
495760
474480
467040
450000
460800
457920
446080
396880
365200
354320
375040
312720
309920
303520
273704

OB nmemone

Natural Gas Cost
DekaTherm

25.704.05
23,117.78
23,106.62
2261248
20,520.36
21,648.91
22,314 41
21,724 63
24,286.18
20,572.96
17,299.68
18,288.76
20,811.26
18,497 .57
18,083.13
19,474.70
21,587.54

Electrnic Cost
KWh
$57,355.98
$60,407.92
$57,485 .85
$55,018.33
$54 15562
$52,179.75
$53.432.06
$53.098.11
$51,725.21
$46,020.22
$42.346.77
$41,085.18
$43,487.76
$36,261.45
$35,936.77
$35.194 66
$31,737.35

Total Cost

$83.060.03
$83,525.70
$80,592 47
$77,630.81
$74,675.98
$73,828.66
$75,746 47
$74.822.74
$76,011.39
$66,593.18
$59,646 45
$59,373.93
$64,299.03
$54,759.02
$54,019.91
$54 669.36
$53,324.89

(0.03)
(465.70)
2,467 53
5,429.19
8,384.02
9.231.34
7.313.53
8,237.26
7,048 61
16.466.82
23.413.55
23,686.07
18,760.97
28,300.98
29,040.09
28,390 64
29,735 11
245439 .98



Greening America’'s Schools

Gregory Kats

SPONSORING ORGANIZATIONS: 3
American Federation of aﬁ
American Institute of Aréhit
American Lung Association
Federation of American Scientists
U.S. Green Building Co@i[




Resource- LEED Schools Checklist

e Sustainable Sites
* Water Efficiency

* Energy and
Atmosphere

e Materials and
Resources

* |ndoor
Environmental
Quality

* |nnovation and
Design Process




Adopt an energy use policy and goals

been adapted for

BASIC BUILDING BLOCKS
FOR A SCHOOL

ENERGY SAVINGS PLAN

Oregon Departm m of Energy pr p ovided the original publications that have

hools by the T d K-12 School District #1.

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 & Winter
Shutdown Activity Checklist
Facility Survey Form



Executive Views of Green Schools

Executives' Views of Green
Building Benefits

Percan of L s

IRECognition... Dollar Savings | I ——
’ Not involved w
@ Our own Superintendent, Green Suidine
Mr. Alvin Buerkle, saved Health & Well-being of Occupants Worker Productzvny
us $2,400 on our utility
bills by noticing that we ‘ ‘
were being charged
$400/ month for supply ) 8 O/O 8% 78% 3%

charges at the football
field during the winter
when it was not in use.

Bulldings Value Return on Investment

v 9 I )

84% 72% 68% 52%

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!



Student Learning

“] learned that focusing on the little things alone can

ke a huge difference in the amount of resources used

nce the money saved for the school. The project
aproved next year by just brainstorming more

yays to save resources! Because they will add up!”

Jl
A




jodays Students are tomorrows
Leaders

= “Ilearned that even just
‘ small little tasks can help
conserve energy.
| [hope our group

can follow through with
these ideas, and that we
motivate others to want
to join the smart group
and recycle.”

Holly Emter




Student Involvement... S.M.A.R.T. Club

* Onepersoncan | [NECEES. SN SV
make a big Lt 8 o i
difference, but
together we

make a HUGE




SGHS- 5 time SMART Schools Energy
Champions- Winning $5,000

e

SMART School Challenge
Recycling, Energy Savings, and
A I—g[ealthyg chool .



wrsday, February 26, 2015

Image

SMART Schools have a Better Public

By Sam Spector
Sweet Grass County High School
b 8

Lt. Gov. Angela McLean challenged
ools across Montana to participate in
contest to save money and resources.
MART refers to a school’s ability to
ave Money and Resources Today,” and
‘so far more than 50 schools are signed up

or this year's contest, now in its second

- year. .
lens year, Sweet Grass County High
~ School decided to join the charge, with
e approval of the SGHS Board of
tees and Superintendent Al Buerk-
Head custodian Sam Spector volun-
to be the SMART Schools Coordi-
r at the start of the year.
: Each school has the option of partici-
. pating in one, two or three different chal-
~ lenges: SMART Energy Challenge,
N T Green Schools Challenge and
>3 T Recycling Challenge.
SGHS students selected the energy
‘and recycling challenges to compete
nst other class B schools throughout
e state. Schools are assessed based the
esign and implementation of programs
address each challenge during the
014-2015 school year. In addition to
aving money and promoting health, the
four schools in each category will
e a “SMART Schools” designation,
cash prize and statewide recog-

h

Custodians Jeff Harper and ballgame
event help John Faw further helped out
by recycling what plastic bottles were
left in the stand during event cleanup,

leading to an approximate 95 percent

recycling rate.

Taking plastic out of the equation was
crucial to allowing SGHS to drop from an
8-cubic-yard dumpster to a 6-yard dump-

cial rates of $13.32/cubic yard whether
not the dumpster is full.

ster, The city charges the school commer-

'SGHS students get SMART

energy savings challenge spurs campus projects

bins and paper
waste awareness.



National Recognition

* 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.



 Govenor Steve Bullock
and Lt. Governor Mr.
Mike Cooney

 Claudia Hewston—
2018 SMART Schools
Coordinator '

* Robyn Boyle- Energy ¥
Resource Specialist B

Energy Bureau
Montana DEQ




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

Montana Department

of Environmental Quali;N



% Improvement in Productivity

Higher Productivity

P;oahctivity Gains from High Performance Lighting Systems

DAYLIGHT
INDIRECT LIGHTING FIXTURES INCREASED LIGHT LEVELS SIMULATING
SKYLIGHT

T8/T5 LAMPS, ELECTRONIC BALLASTS,
AND/OR HIGH PERFORMANCE FIXTURES

30%

20%

10%

® s=® 523 B TR gRy EQ e 839 ¥ 3= QT
§e§ 2z§ =83 gg R g ol ER 2 23R EER 223
oz 3 bl - P 3 E Oy 8 ~ £ 3 sh¥
8 e 3 3 ET 3 ) S = 3 & & 3
N €0 = & o 3 4 ev S 3 oa Ve £ i
Za 5Y § 2 83 g g% & = g8 g a 3
a it “ S Q = Ts Te g
- £ 3 o &35 3 :
< AZ v cg cg

= a a : 65 6L ¥
% 3 g o (5] % o

= -

JR¢ & &



Hidden Benefits of a High Performance
School

Bénefits of Green K-12 Facilities

Executive Views on Green School . Much Better @ Somewhat Better
Performance Compared as
%
52% 17%
%
35% 25%

Community Image Reduced Student Absenteeism

20% 24%
°24% 47%

Ability to Attract/Retain Teachers Student Performance

with Conventional Schools




High Performance Lighting increases
Student Performance




Lower Operation and Maintenance
Cost

* 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)

LOWER OPERATIONS AND MAINTENANCE (O&M) COSTS

A major recent study of costs and benefits of green buildings for 40 state agencies
found that the operations and maintenance (O&M) benefits of greening California public
buildings provide savings worth $8/ft? over a 20 year period.”®> Green schools, like other
green buildings, incorporate design elements such as commissioning and more durable
materials that reduce O&M costs. For example, the Canby School in Oregon, designed
by Boora Architects, (see Table B) at a level equivalent to LEED Gold, features exterior
surfaces of brick and metal with a baked finish that require virtually no maintenance/
painting, as well as a linoleum floor with lower maintenance than conventional flooring.”
Estimating O&M benefits from green schools is beyond the scope of this study but the
benefits are probably significant.



Insurance Costs Lowered

INSURANCE BENEFITS OF GREEN BUILDINGS

*Worker Health & Safety. Various benefits, including lower worker's compensation costs, arise from improved indoor
environmental quality, reduced likelihood of moisture damage, and other factors enhancing workplace safety.

*Property Loss Prevention. A range of green building technologies reduce the likelihood of physical damages and losses
in facilities.

*Liability Loss Prevention. Business interruption risks can be reduced by facilities that derive their energy from on-site
resources and/or have energy-efficiency features. These risks include those resulting from unplanned power outages.

*Natural Disaster Preparedness and Recovery. A subset of energy efficient and renewable energy technologies make
facilities less vulnerable to natural disasters, especially heat catastrophes.

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



Energy Reliability

By reducing demand, the energy efficiency programs contribute to system reliability
in terms of supply adequacy within a particular area or region... all energy efficiency
measures... help maintain adequate margins of generation supply, and can help deter
brownouts and blackouts....By reducing load and demand on the power distribution
network, the [efficiency] programs decrease the costly likelihood of failures.”®

This report does not quantify the power quality and reliability economic benefits of
greening the nation’s schools, but they appear substantial.

* 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!



What can you do for your school?

Volunteer

Collaborate with
other Schools.

Supporting Solar
Projects

Funding-Grants
and Fundraising

Rebates

Turning off the
lights, shutting
windows




Rating Sort

2
4
5
7
1
12

Biggest Win
7 of the top 41 building improvements relate
to the building concerned thermal comfort!

2009-10 Building Items Staff Survey Sorted

Sorted by Average of Rating and Response

Average
Response
Average Responses /Rating Number of ? i
Rating Sort Sort Responses  (Responses) Building Item Sweet Grass Cou nty H Ig h SChOOI Classroom Temperatu 1<
1 1 1 1111111 7 AC in the Server Room
1.166667 6 4 112111 6 Isolate HV (Heat and Ventilation) controls for the ¢
1.333333 4 4 32111 6 Install ADA Accessibility Door Hardware
1.333333 5 5 113111 6 HV-Heat and Ventilation Controls
1.5 7 7 112221 6 in the Art Room
1.666667 8 95 121123 6 Insulate exterior walls
1.666667 9 105 112321 6 Heat in the Kitchen Storage/Hall/Entry
1.857143 2 105 2231221 7 Parking Lot Gravel/Maintenance
14 16 1" 21121 5 Insulate Roof
1.6 17 13 11222 5 Retrofit/fix heat in locker and shower rooms
1.6 18 14 11123 5 Block sealant on west wall of addition
2 10 15 222312 6 Fix Exterior Walls Masonry Mortar
1.25 29 16 2111 4 Make ADA Accessibility-Restrooms
2 1 16 22332 6 Concrete Restoration Walls/Sidewalks ’
138 19 17 331 5 Improve Ventilation in Locker Rooms 1 S
138 20 18 2213 5 Replace Boiler
2.166667 12 185 122332 6 Painting the Gym rounded covering- flashing
1.5 30 19 1122 4 Plumbing- Replace Bathroom Cutoff valves, Kitchi
1.8 21 19 12231 5 Carpet in Classrooms
2428511 3 195 3223313 7 New Concession Stand
1.8 22 20 1 T3 5 Landscape the South Berm for Temp Control
2.333333 13 22 223331 6 Ceilings- Replace Ceiling Tiles in Gym
1.75 31 225 1123 4 Fix Gutters

Skills Teacher 0l p 2 o : . g

Resource Aide | | Hot Deck Temp Mixed Air Temp
109.1

Classrooms

| wrote a grant where we won $207,000 in funding to install digital
controls for our heating system for Increased Thermal and energy
savings



Solar Project- 50KW

Grant- $S67,162

Cost- $98,500

Cost after Grant- $31,338

Benefit- $12,000 annual savings

25 Year Benefit Estimate $250,000,
Expected to last 50 years



Steps to Getting Solar

Team Build
— Get Approval from Administration, School Board, Public, student groups
Design Considerations- site
Secure Funding- Grants
Promote solar- fundraise and awareness, flyer
Create a Timeline- summer project
Create a Request for Proposal
— Contact all state qualified solar installers for bids
Manage the Project
— Involve your state building inspector
— Evaluate Bids
— Contact local contractors
— Work with your power company for net metering requirements
— Work with the installer



Considerations of Solar

Commitment to Energy Efficiency
Design

Funding

Qualified Contractors

Site

Maintenance



PV Sites-
Roof and small array on rock berm

A [ Save & Exit

T o

Design 1 Preferences §

Saved < | > Showing Array
2 9 @ O
'R

o m e

Keepouts Electrical Advanced
x

Recenter View

-

Field Segments m

V| Field segments cast shadows

Description Modules Action

Field Segment 1 154 (52kW) L 4 n

154 Modules, 51.6kWp




Roof Structure
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We have a 2-12 pitch metal roof manufactured by ARMCO. Itis a
Single Lock Standing Seam roof. We will have an engineering firm
determine the load capacity of the solar installation and

hardware to make sure that our roof and the solar hardware are
approved for this project.
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Ground Mount Option

Sweet Grass County High School Proposed Ground Site PV Array

¥ Field segments cast shadows
Description Modules  Action

154 Modules, 51.66Wp




Electric Supply Hookup Site




Learning Solar Array Site-
South Rock Berm
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e Accessible to students to experiment by
adjusting panel angles
* Near utility meter



USB Grant- Universal System
Benefit

NorthWestern Energy (NWE), formerly Montana Power Company,
periodically provides funding to its customers for renewable energy
projects. In 1997, Montana established the Universal System Benefits
(USB) program. The USB legislation requires all electric and gas
utilities to establish USB funds for low-income energy assistance,
weatherization, energy efficiency activities, and development of
renewable energy resources. A typical NorthWestern Energy
residential customer pays approximately 51 per month in electric USB
charges. About $9 million is collected annually by NorthWestern, and
about 5$1.2 million is used for renewable energy projects.

All Sweet Grass County residents who use NorthWestern Energy pay a
small amount each month on their energy bill



USB Grant

e USB Grant — Universal
System Benefit

* All Sweet Grass County
residents who use
NorthWestern Energy pay a
small amount each month
on their energy bill

y? 2477 Service // (888) 467-2669 (800) 245-6977 (SONE)
What can we help you find?

My Energy Account Contact Us

Home / Save Energy and Money / Residential Services Montana / Renewable Energy

NorthWestern

e
Energy
Delivering a Bright Future

rRenewabIe Energy

The E+ Renewable Energy Program the pi of energy resource projects that use environmentally friendly or green
technology to generate electricity. The resources below are available as you do research to learn whether a renewable energy system makes sense for
your home. Incentives for small wind generation for residential customers may be available. Photovoltaic system Incentives are limited to projects that
benefit organizations and communities for non-profit or government facilities through an application process

Review the many resources provided to help you make informed decisions on your green energy projects. Because the Guides contain a number of
pictures, they may take a minute or two to download.

The Montana Consumer Guide to Small Wind Generation Systems
The Montana Consumer Guide to Grid-Interactive Solar PV Systems
The Montana Consumer Guide to Solar heating Systems

The Montana Consumer Guide to Micro-hydro Systems

Qualified Installers for Solar PV and Small Wind Generation

Our Qualified Installers List contains renewable energy companies that meet our safety and contractor s for
renewable generation installations

If you are a contractor or consultant/designer or engineer/architect and would like to become a Qualified Solar PV or Small Wind Installer, click here to
leam about and training

Net Metering

e P B P e ) ESESS ) EESS



USB Grant Funding Qualification
Factors

School and Community Support

Student Learning Opportunity- USB Grant
projects include public education or
demonstration component to increase awareness
of renewable energy.

Previous Energy Conservation Measures
Letters of Support

The largest commercial system size supported is
50 kW.



Student Council President John Baxter
Presenting at Womens Club Meeting
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Sweet Grass Community Foundation
Reminder! Tomorrow is the Coffee
Connections featuring Energy
Efficiency programs at the High School.
Hope to see you there!
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RAW DEAL RUN

COMMUNITY FUNDRAISER
Name:
Mailing Address:
City: State:
Zipx., Phone:
This giftis for:
Lwant to give to the Match Fund S
(Helps & 20 participating organizations|
ASPEN $
Big Timber After School Ohub. s.
Crazy Mountain Dog Park s,
. 0 o s,
. tan Wrestiey $
Crazy Peak Cattie Women. S,
Exiends of Domix Park $
Friends of the Libeary s,
Hearts and Hands Hospice s,
Hospitakty Howse Senior Center. S,
SweetGanAmtsAllace  §
Sweet Grass Cancer Alkance s
Sweet Grass Community Foundation S,
Sweet Geass County Ambulance s
SeectGrsCountyMighschoo! S

SCSeachandRescue
s
et Geass County Pariners In Education S,
Seeet Grass Recycle S
Sweet Grass Techowal Institute. S,
TOTAL:S,
Sweet Grass Community Foundation
POBoxS17 Big Timber, MT 59011
Your dorwtion information wil be inchuded in SCCF recogribon matert
al5 3nd shared with the organtzations designated above unkess you
mstrect us otherwese.

Iwish this g t semain anonymous

**Donations must be received by 9/28 at Noon

Stu

ts and Staff and the public will be
able to see how the solar array is perform-

king at 3 “kiosk™ dashboard in-

n the schoal . Anyone
willl be ble to access the same information
3is0 on the high school website
SGCHS.com.

—— SHS Conmrpeion
i

— Subar Gerwratsn
o

Al of the power generated from our solar array will be
used at the high school. The graph above compares
month by manth the power generation a5 compared
to our actual kilowatt hour electrical use. When school
is outin June, July our consumption goes down consid-
erably, but we still will use the power from the solar
array at the school.

In May the High School was awarded
$67,162 from \Vestern Energy which
will cover 80% of the project cost. The
High School is now working to fundraise
the remaining matching funds. Our goal is
to raise $20,000.

If you are interested in the SGHS Solar
Project you can donate & the High School.
You can also donate through fundraising
events including the Raw Deal Run fund-
raiser organized by the Sweet Grass Com-
munity Foundation. The donation period is
from Sept. 1 thru 25th and the run eventis
held on September 28th.

Cottonwood Resource Council has dffered
matching funds of $2,000 towards the pro-
ject and also the high school has offered

their $1,000 winnings from 2018 the Mon-

wards fencing of the project and for future
maintenance costs. If we can successfully
raise our 20% match, and if the weather
2 should be installing the
in the spring of 2020 and be

SGHS Solar Project

% Sweet Grass County High
School is looking to the future
and working to install solar
panels. This project, called the

SGHS Solar Project, would sllow the High

School to install a 50 kilowatt solar array on

the ground at the south side of the school

facing the interstate. The array would offset

26% of the High Schoofl's electricity usage

and save the school $5,000 annually on

energy bills

The goal is to reduce ongoing operating costs
atsweet Grass County High School, and in-
vest more money into the education of our
students, and to educate student, staff, and

A donation of $1 to the SGHS
Solar Project will return $10 worth
of power generation over the project

lifetime.

EIBEIFItity Consumption Since
2001 Down 47

Energy Conservation Measures ot SGHS are
now saving the school $30,000 per year and
we are down on our slectrical cansumption
by a7%!

Students 3t SGHS have won the Governors SMART.
Schaols Energy Challenge 4 of the 5 years. SMART
stands for Saving Money and Resources Today. Each

winning year SGHS has won 51,000 which has been re-

invested in energy savings projects fike high perfor-
mance LED fighting!

residents on the benefits of solar
renswable energy.

We are creating a culture of con-
servation, saving money, and
making our school healthier and
more competitive.

Student Involvement... S.M.ART. Club

« One person can

Hidden Benefits of a GREEN School
eHeaith and Well Being of Occupants
eHigher Student and Teacher Productivity
oHigh Performance Lighting

eimproved Indoor Air Quality

slower Insurance Cost

eimproved Temperature Cantrol
eimproved Learning and Test Scores
eReduction in Absenteeism

Beter Community Image

eAbility to attract and retain teachers
elower costs of utilites

sLower Operation and M sintenance Cost

*SGHS Solar Project Benefits
—Savings of 56,000 annuazlly
—Lifetime savings of $184,000
—Educational Benefits
—Community collzboration

Promotion

SGHS Solar
Flyer went to
grade school

weekly
folders to
parents.
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SGHS solar project could make blg 1mpact

ByEluns Baer
Pioneer Reporter

Sweet Grass County High
School is negotiating a solar
array project that could
potentially save thousands of
dollars, significantly reduce
the school’s carbon footprint
and promote a culture of con-
servation.

The S0-kilowatt array will
consist of two rows of fixed
panels set at a 3S-degree
angle for optimal year round
energy production. It would
have the capacity to generate
around 70,000 kilowatt/hours
of energy, accounting for 26
percent of the energy
required to operate the
school.

With a projected lifespan of
30 years and approximately
$6,000 in annual savings, the
array is predicted to save the
school more than $180,000.

“We received a grant from
NorthWestern energy for
$67,162," said Sam Spector,
head custodian at SGHS, and
the grant funds account for

SOLAR/see Page 7

-

——— W\ \YBIGTIMBERPIONEERNET $1

Fonea photo by Boc Boer

Left, Sam Spector points out the future site for the proposed
solar array beland SGHS.

Above, A3D mock-up of what the solar array would look like,
created by OvS1ite Solr for the hgh school

Y HIGH BIRDS IN DANGER
WEoKL IG BARN DANCIN' HERDER TEAMS FALL ;
13¥F @& Acrowd kicked wp its beeks at The SGHS football and Bird popudations are down
- the first annual barn dance valleyball teams lase in last in Montana and across
WEEKLY LOW ; eyball
° at the fairgrounds 3 weeks contests 6 the nation 4
21 F Weather 9

2708205 " 940k
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Fundraising

Sweet Grass Community Foundation

116 West Second
eiom,mssok: paTE October 17, 2019

-SSR
(P;(V,;%;he Sweet Grass County High School - Solar Project $ 3,922.71

Three thousand nine-hundred twenty-two dollars and 71/100 Dollars

Corrtg, Crcm.cr - g-ci,tzf

Memo RIYR Comnunty Fundraiser

1:200946550K L&Y4?7L30111" 3200




Letters of Support

StEvE BULLOCK. Angela McLean
GovERNOR. LT GovERNDR
March 26, 2013

Dear Sweet Grass County High School Building and Grounds Conmaittee:

On behalf of SMART Schools, T would like to support Mr. Sam Spector’s efforts to deploy solar
photovoltaic and solar thermal arrays at Sweet Grass County High School (SGCHS) - As you may
know, SMART Schools is a statewide effort to promote energy efficiency, waste reduction and health in
schools, and installing solar panels helps a school o just that. SMART stands for Saving Monsy and
Rasources Today, as schools can make simple behavioral and operational changes to save taxpayer
‘money. Deploying solar at Sweet Grass County High School will help do that

Thad the pleasure of meeting Mr. Spector on a SMART Schools panel we both served on af the 2015
U S. Green Building Council’s anmual summit. Mr. Spector’s innovative energy conservation projects
impressed the entire SMART Schools team. as he has found ways to save taxpayer money while
reducing SGHS's environmental footprint. The SMART Schools Challenge now uses SGCHS as a
success story when talking to school the state about saving mor resource
conservation. That is why I support Mr. Spector’s next project of acquiring renewable energy systems.

Deploying solar on schools makes sense as it can save school districts money, lessen schools’
environmental impacts and provide STEM leaming opportunities. There are a number of grants and
Loans available to help schools finance solar projects. Once the upfront costs are covered, solar has
‘minimal maintenance costs and can save schools money by producing cheap, clean electricity. Solar
also provides mmerous practical leaming opportunities. Teachers can use school-based renewable
energy systems Lo teach students about calculating financial savings, expected payback periods,
‘graphing unit Tesource ip, and more.

Again, on behalf of SMART Schools, T am excited to see Sweet Grass County High School join other
schools across Montana in examining the possibility of developing renewable energy systems. Thank
‘you for your consideration of my support. Please do not hesitate to reach out with questions or
concems

Sincerely,

STATE CAPIIOL * R.O.BOX 200801 - HELENA MONTANA S0620-0801
TELEPHONE: 4064443111 - FAx 4064445520 + WEBSITE WWWMT.COV

April 8, 2015
To Whom it May Concern,

We are excited to write to you about the potential for solar power units at Sweet Grass County High
School and where we would be able to incorporate that into the classroom and FFA,

The Electrical Wiring class already does a unit on the uses of solar energy and how they work. It would
be great to be able to have something of this size to show the class and allow them to gain a better
understanding of how it works and the job opportunities there. If it is something that is needed, the
class could help to prepare for the installation of the units as well. While the class does not spend a
great deal of time on solar power, there would still be a week or two every semester on the subject

It is our understanding that the power produced here, could be used to potentially charge batteries for
power storage. The FFA is still in the planning phase of adding a greenhouse to the Agriculture
Department of the high school and could use this to energize light, heat, and other aspects to this
extension of the classroom. Energy usage has been one of the major issues against installing a
greenhouse for the program and this could be a way of offsetting that cost.

Please feel free to contact us If you have any questions,

Sincerely,

Gary Mattheis Casey Luncefdrd

Sweet Grass County High School

o "
501 West 5" Street
= 2 Big Timber, MT 59011

(406) 932-5993
Fax: 406-932-5982

To whom it may concern,

In regards to a solar photovoltaic cell, I would support and encourage the
implementation of the device as a teaching tool. The physics program
currently uses an inquiry based model to investigate electrical circuits that
include parallel and series forms based on the work of Lilian McDermott.
The voltaic cell would lead right into the research portion of Ohm’s law and
Kirchhoff’s rules. A reading off the device that would show the variation of
electric flow due to weather and direct sunlight would be useful and give a
teachable moment through the application of use versus output. Cost
efficiency would also be an area of interest in our unit on saving energy
through the implementation of high efficiency items, such as led lights,
motion sensor switches as well as timers for heating systems in homes. In
the presentation of new ideas, it would lead to the functionality of storing
electrical energy and the need for investigating new research in this area. I
would utilize the voltaic cell and encourage the students at SGHS through
the application of active inquiry in its use.

Sincerely,

Dan Campbell
Physics Instructor — Sweet Grass County High School
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October 29, 2018
Dear Universal Systems Benefits (USB) Grant Selection Committes,

On behalf of Montana SMART Schools, I support the Sweet Grass Country High School’s (SGCHS)
request for funding to install a solar PV power system to reduce energy costs, move toward energy
independence and provide educational opportunity.

SGCHS has participated in the Montana SMART Schools challenge for several years now; a challenge
that aims to inspire schools across the state of Montana to practice energy efficiency, conservation, waste
reduction, and healthy environmental choices. Through the years SGCHS has joined in both the waste
reduction and energy efficiency challenges, proving their commitment to energy efficiency. But SGCHS
efforts toward energy efficiency can be observed as a nearly linear reduction m electrical consumption
accomplished through countless energy saving measures from the past 17 years.

In their contimed pursmt of energy efficiency, SGCHS has developed a leammg opportumity for ats
students. Through their mvolvement with SMART Schools, and the creation of a SMART club, SGCHS
has made a commitment to educate and instill an understanding of clean living to their students. SGCHS
plans to expand the reach of this project not just to the rest of their student body, but also into the
commumity. It 1s proposed that with a solar PV power system installed, solar dashbeards would be placed
in student common areas and on the high school’s website, giving the students and the community a real
time display of energy production.

With the development of this project, SGCHS has shown a dedication to energy efficiency i the true
spirit of SMART Schools (Saving Money And Resources Today), and I hope that you will consider
giving them and this wonderful educational cutreach proposal your full attention. Thank you for your
time and consideration of SGCHS for the USB grant. If you have any further gquestions about SGCHS s
qualifications please contact me, as I am truly excited to support them in their continued energy efficiency
endeavors.

Simcerely,

.'/-" | o .lir
ROBYN BOVLE
Energy Efficiency Conservation and Financing Specialist
Montana Energy Office, Department of Environmental Quality
1520 E. 6™ Ave_ Helena, MT 59601
thoyle@mt gov, (406) 444-1842

Steve Bullock, Gowernor | Tom Livers, Direchor | P.O. Box 200901 | Helena, MT S3620-0301 | (408) 4£44-2544 | www.deq.mi.gov
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October 31, 2018
To Whom It May Concemn:

On behalf of the SMART Schools Challenge, I am writing today to support Mr. Sam Spector and Mr.
John Baxter in their efforts to recerve a USB Grant through NorthWestern Energy for a 50EW solar
array at Sweet Grass County High School. As you may know, the SMART Schools Challengeisa
statewide effort to promote energy efficiency, waste reduction, and healthy living in Montana schools.
SMART stands for Saving Money And Resources Today, as schools can make simple behavioral and
operational changes to save taxpayers money and be better stewards of state resources. This solar armay
acquisition for Sweet Grass County High School helps the school do just that.

I had the pleasure of meeting Mr. Spector in 2016 when I visited Sweet Grass County High School to
award them the SMART Schools Energy Challenge Champion award. I was mmpressed with Mr.
Spector’s excitement and willingness to save taxpayers money, while reducing Sweet Grass County
High School’s environmental footprint. Mr. Spector and the Sweet Grass County High School team
have been awarded the SMART Schools Energy Challenge Champion award each year of the SMART
Schools Challenge, dating back to the 2014-2015 maugural year.

If awarded this grant, Sweet Grass County High School would be able to produce about 22% of the
current electrical needs at the school. Those savings will reduce the overhead costs of providing
reading materials, educational technology, hands on activities, and other important setvices. Not only
is this an investment in the community of Big Timber and Sweet Grass County, it represents a step
towards diversifying our state’s energy supply with clean, renewable energy. This project is also an
investment in building Montana’s solar industry, along with the electricians, engimeers, and roofers that
local solar contractors put to work.

Again, on behalf of the SMART Schools Challenge, I am excited to see Sweet Grass County High

School examining the possibility of expanding their renewable energy systems. Thank you for your
consideration and please do not hesttate to reach out if I can be of assistance.

Sincerely,
T
Mendle N\ Laierien

MIKE COONEY .~
Lieutenant Governor

STATE CAproL = PO BOX 200801 - HELEWA MONTANA 50620-0801
TELEPHOKE: 4064443111 = FAX 4064445320 +« WEBSITE: WWWML.COV



P.0. Box 1105 e Big Timber, Montana 59011
Sweet Grass County High School Board:

Cottonwood Resource Council has been keeping an eye on the progress of efforts to explore the
development of solar in Sweet Grass County. John Baxter, Conner Murnion and Sam Spector have
been researching and learning what it will take to get a project such as putting an array of solar panels
on the roof of the high school together and CRC has set forth $2000.00 in our budget to do a matched
fund fundraising project as soon as they get approval on their grant money. We are in agreement to
help them with fundraising and we are open to the possibility of more money for this project in future.

Please feel free to contact CRC if we can be of help.'
Sincerely,

Teri Schlabach
Cottonwood Resource Council Chairperson
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April 8, 2015
To Whom it May Concern,

We are excited to write to you about the potential for solar power units at Sweet Grass County High
School and where we would be able to incorporate that into the classroom and FFA,

The Electrical Wiring class already does a unit on the uses of solar energy and how they work. It would
be great to be able to have something of this size to show the class and allow them to gain a better
understanding of how it works and the job opportunities there. If it is something that is needed, the
class could help to prepare for the installation of the units as well. While the class does not spend a
great deal of time on solar power, there would still be a week or two every semester on the subject.

It is our understanding that the power produced here, could be used to potentiaily charge batteries for
power storage. The FFA is still in the planning phase of adding a greenhouse to the Agriculture
Department of the high school and could use this to energize light, heat, and other aspects to this
extension of the classroom. Energy usage has been one of the major issues against installing a
greenhouse for the program and this could be a way of offsetting that cost.

Please feel free to contact us If you have any questions.

N Caoey 4]

’ ~ 5 /4
Gary Mattheis Casey Lunceford

e R




Big Timber FFA
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October Sth, 2018
Board of Trustees;

We are excited to write 1o you about the potential for solar power units at Sweet Grass County
High Schoel to be incorporated into cur classreoms and FFA,

The Electrical Wiring class would be able to brefly explore the system through hands-on
demonstrations that would allow them to gain a better understanding of how solar power works
and what job opportunities are present in the industry. It may be possible for the class to assist
n maintenance, if needed.

In Natural Resources class. the students would be able to investigate an often lesser discussed
resource, the sun. Students would have the chance to work hands-on with the panels and
discover the science behind turning sunlight into electncity. We could also connect what we are
doing here at Sweet Grass High with the solar farm outside Reed Point by having the students
tour their operation and compare it to how we operate them here at the school.

Students from both classes and FFA could also be involved in investigating the efficency of
these panels and determining how much energy and money s saved every month. They could
potentially conduct experiments to determine how to best utdze the panels and share the
results with the board and school staff. This would allow students public speaking and research
opportunities they might not otherwise be exposed to.

Please feel free to contact us if you have any questions.

Sincerely,
ﬂ ”
/ ( 9 T <l
| A \Ic A~ Q o L= X _\_>\
Taylor Standley ' Austin Standley
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Evaluation/Selection Criteria:

SGHS will evaluate proposals according to the evaluation criteria below. Result of this step will be the
identification of the selection of a proposal for negotiation of a contract. Points will be awarded based on the
relative merit of the information provided in the response to the solicitation. Selection based on the total
number of points awarded by the evaluation committee.

e Project Cost 40 points
e Technical Approach/ Implementation Schedule 25 points
e Company Qualifications/Project Experience 20 points
e Project team, team experience and approach 15 points



Costs

* We had 5 Qualified NorthWestern Energy
Solar Installers bid the project.

* | have the Request for Proposal that | can
share as a template.

* Fence around the ground mount site for
protection.







































SGHS Electric Consumption vs
Proposed 50 kWh Solar Generation
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The array produces 26% of the High School’s electricity needs.



SGHS 2017-18 Calculated PV
KiloWatt hour Array KWh

Month o q PV Array Generation amount based on
Consumption Generation : :
—_—— Percentage of Electrical Consumption

28400 3692 13%
24560 4498 18%
23200 5450 23%
20480 6734 33%
E 12160 7422 61%
10400 7547 73%
= 16800 7220 43%

24800 7019 28%
Apil 25120 6574 26%
[E= 32960 6555 20%
30400 4824 16%
30160 3928 13%
279,440 71463 26%



Raw Consumption Baseline Data in
KiloWatt Hours and DekaTherms

UL v Jx LUUL-£

A T T T S T e ———— Y
6
7 Natural Gas Use Baseline Data
8 Year 20012 {20023 |2003-4 |2004.5 |2005.6 |2006.7 |2007.8 [2008-9 |2009-10 |2010-11 {2011.12 |2012-13 [2013-14 |2014.15 2015-16[2016-17 2017-18 201819
9 December 439.7| 3732| 4758| 426.8] 4042| 4306 4204 3733 610 4482 4233| 3036] 4507 411| 3858 3786 3212
10 'November 367.4| 3655 324.1| 303.9] 183.7] 2434 211 2357 2976 2172 2329| 2367 2084| 195.2| 2143 1587 4082 2816
11 October 2186 1416| 1558| 1523 95| 105.7| 116.7 97.6] 159.8 339 57.4 108 99.3 439 755 69.9 1236
12 September 246 206 211 24.7 24 21.2 17.7 24 6 215 23.1 214 16.4 8.6 52.4 146 13 114 115
13 August 93] 153 0.6 11.9 8.7 10.2 9.8 7.2 6.0 1.7 26 2.6 09 51 52 6.1 2.6 26
14 July 11 13 12.8 14 8.5 11 114 319 9.4 1.7 23.9 6 43 6.8 43 6.1 ¥ 4 18
15 June 892 741 1185 484 416 56.9 58.8 32.0 234 69.2 239 314 33.3 54.2 68.2] 494 476
16 ' May 270.8| 2411 197.8| 2544 197| 162.8] 2655| 2286 2136 202 139.7| 178.9] 199.3| 1432 1406| 155.8| 2437
17 April 320.6| 2746/ 233.1| 2785| 3385 2658] 3594| 2998 3146| 2666 162.5| 2422| 3137 199.8] 266.3 196] 2246
18 Feb-00 536.3 488| 338.1] 3033] 4594| 3564| 3748/ 4004 379] 4262 3354| 3123| 386.3 346 2725 3292 5623
19 February 389.2 419 512 3829| 3721| 4638 4759| 4384| 4781 4108] 416.3] 339.2] 4588 3006 350 4741 3977
20 January 5484| 4746| 5102| 6361 442| 5885 4784| 556.3| 5342 4807 388.7 568| 438.9| 5073 5032 601 5324
21 Total 32251 29006 28999 28372 25747 27163 27998 27258 30472 25813 21706 22947 26112 23209 22689 24435 28233
22 Mean
23
24 Electric Use Baseline Data —
5| [20012 20023 120034 (20045 [20056 [2006.7 [20078 20089 [2009-10 [2010-11 201112 [2012.13 201314 201415 201516 201617 201718 201819 ]
26 December 49760| 54240| 54400| 47230 48320 50000{ 50000] 45840 56480| 44640| 40480| 38000 36160] 34240 33600] 34240| 28400
27 November 48400| 44400| 46160| 39920 35760| 41200{ 41200] 43920 41360| 38560| 33280| 33840| 31120| 28400| 26800| 26640| 24560| 27040
28 October 45120 44480| 42480| 42800( 46160| 39200{ 39200| 39120 39760| 33760| 33520| 31840| 30240| 27280| 25760 25280| 23200| 23440
29 September 34400| 39440 40560{ 34800| 30800f 30080/ 30080 34880| 27440 28320 31760| 24560 32640 25760| 25120| 22960| 20480 21280
30 August 23840| 26560| 20800] 13920 21760| 17200 17200{ 17600 11920| 14800] 12000{ 14240| 17280| 13600 12480 11600f 12160( 10960
31 July 21200] 20160| 16960| 14240| 18160| 15200 15200| 25200 12000] 14480| 13280] 14240| 19200f 15040 12720 11040f 10400 10320
32 June 35600 40880 34480 34720| 35760] 28720] 29120 24000| 28880( 23040 20480 20960 20640 19600| 21920| 17680 16800
33 May 46720| 47920| 45280| 48800f 42160| 42320f 49360| 40160/ 40240) 32320| 33200/ 30800| 29520| 27280| 26800| 24480| 24800
34 April 43200| 45520| 44400/ 46560 49040| 39440 49600| 42160 42000 37360| 31600| 32880| 36720| 25360| 29120 25600| 25120
35 March 53360| 55200 48800 48800| 47280| 45760| 46960 47840| 45920 46640 37520 33440 40800/ 31680| 32960| 30320 32960
36 February 42320| 50720| 52160| 48640 43760| 48240 44880| 51280 48880| 43040| 38240| 37520 42320] 31600] 31840| 36560 30400
37 January 50720| 51440 49280 54000| 48080| 52640| 48000 45920| 51200( 39920 39840 42000( 38400 32880| 30800/ 37120, 30160
38 494640 520960 495760 474430 467040 450000 460800 457920 446080 396880 365200 354320 375040 312720| 309920| 303520 279440 23286.7




System Performance- 78,000 Kwh
annually or 26% of the school needs
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Solar Kiosk- Dashboard in our Cafeteria

solar:5fE
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Dashboard Layout Analysis Reports Alerts Admin
Current Power Energy today Energy this month Lifetime energy
9.3 kW 5.42 kWh 5.42 kWh 229.74 MWh
Power and Energy

Day Week Month Billing Cycle Year

05/01/2023

System Production: 5.42 kWh



Biggest Win- 50Kw Solar Array

* |nstalled May 2020
 Savings of $12,000 annually
 Lifetime Benefit over $250,000




SGHS Savings in the Next 10 Years

* 545,000 annually or $450,000
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here can we use these dollars...?
money we save can be re-invested into

ucating our students!

Student/Teacher ratio remains low.
Students benefit with a better education.
School is more competitive.

Lower absenteeism

Higher Performance



