


























Facilities Master Plan 

Phase 1: Foundational Steps (Years 1-2) 

This phase focuses on low-cost, high-impact actions that build 
momentum and generate immediate savings. 

Energy & Emissions Baseline 

• Action: Building condition assessment and equipment 
replacement recommendations. 

• Goal: This assessment has established a baseline for electricity, 
natural gas, and other fuel consumption. Continue to benchmark 
buildings using ENERGY STAR Portfolio Manager to monitor 
energy consumption. Specific recommendations for each school 
are provided in the assessment with many being necessary in the 
near-term. Begin by replacing the building automation system 
district-wide and reduce natural gas consumption significantly by 
eliminating obsolete boilers identified in the assessment with 
high-efficiency boilers. 

• Metric: Total GHG emissions (Scope 1 & 2) in metric tons of CO2 
equivalent (tC02e). 

Cyclone Energy Group 

Energy Supply 

• Action: Work with the energy consortium on electric supply renewable 
energy. 

• Goal: Work with the energy consortium on getting a higher percentage 
of renewable electricity (e.g., from wind or solar). This is the single 
fastest way to reduce your Scope 2 emissions. 

• Metric: Percentage of electricity sourced from renewables. 

Building Efficiency 

• Action: Complete a district-wide LED lighting retrofit. 
• Goal: Replace all fluorescent and incandescent lighting with 

high-efficiency LEDs and install occupancy sensors in classrooms, 

offices, and restrooms. 
• Metric: Reduction in lighting-related electricity consumption (kWh). 

Engagement & Policy 

• Action: Form a District "Green Team." 
• Goal: Create a team of administrators, teachers, facilities staff, parents, 

and students to champion sustainability initiatives and track progress. 

• Metric: Green Team established and meeting regularly. 



District Energy Consumption 

Electric Energy Consumption by School 
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District Energy Consumption 

Natural Gas Energy Consumption by School 

10,000,000.0 - Dorseyville Middle School 

- Fairview Elementary School 

- Fox Chapel Area High School 

- Hartwood Elementary School 

- Kerr Elementary School 
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District Energy Consumption 

Electric vs. Natural Gas Consumption by School (23-24) 

■ Natural Gas (kBtu) ■ Electric Energy (kBtu) 
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District Energy Consumption 

Electric vs. Natural Gas Cost by School (2024) 

■ Natural Gas ($) ■ Electric ($) 
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Benchmarking 

School 

Dorseyville Middle School 

Fairview Elementary School 

Fox Chapel Area High School 

Hartwood Elementary 

School 

Kerr Elementary School 

O'Hara Elementary School 
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ENERGY STAR 
Score 

17 

25 

9 

7 

9 

5 

Annual Energy 

Use Reduction 
(50) 

7.8% 

12.1% 

20.0% 

28.5% 

22.0% 

28.4% 

Annual Cost 
Savings (50) 

$41,111.77 

$10,506.17 

$170,321.79 

$54,531.61 

$38,346.52 

$72,896.83 

Annual Energy 

Use Reduction 
(75) 

30.3% 

33.5% 

39.3% 

46.0% 

41.0% 

45.8% 

Annual Cost 
Savings (75) 

$78,725.86 

$27,450.57 

$265,687.86 

$76,556.68 

$55,638.45 

$97,950.63 



Road Map Potential 
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by purchasing 
carbon-free electricity 

Carbon-free 
electricity 
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required 
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Phase 1: 
+ Controls upgrades 

+Boiler Plant 
Improvements 

-20% 

Phase 2: 
+ HVAC upgrades 

+ Envelope improvements 

-40% 

Phase 3: 
+ Batteries 

+ On-site power gen 

-55% 

Number of on-site improvements implemented 
•all % reduction numbers are hypothetical 



Carbon Footprint 

School 

Dorseyville Middle School 

Fairview Elementary School 

Fox Chapel Area High School 

Hartwood Elementary School 

Kerr Elementary School 

O'Hara Elementary School 
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Total GHG Emissions 

(kgCO2e/ft2) 

5.95 

6.32 

8.83 

8.27 

7.20 

7.64 

Fuel Mix Fuel Mix 

(% Electricity) (% Natural Gas) 

31.6 68.4 

30.5 69.5 

36.9 63.1 

60.6 39.4 

33.5 66.6 

25.3 74.7 

Equivalency 

(Miles Driven per Year) 

2,381,018 

879,202 

7,470,050 

1,575,539 

1,275,495 

2,239,475 



What is Net Zero Carbon? 

Carbon Accounting 
Estimate the anticipated annual emitted 
carbon. 

Operational 
(Demand Side) 

Carbon 

Embodied Carbon 
Transport 

Carbon 
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-

Positive Impacts 
Generate, purchase, or invest an equivalent 
amount of carbon emissions. 

On-Site Renewable 
Energy 

Carbon Offsets 

Off-Site Renewable 
Energy 

Carbon 
Sequestration 

Achieve Goa I 
Achieve net zero carbon 
em1ss1ons. 

0 CO2 
t/ Net 
Zero 
Carbon 



High School 
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Building Automation System 

• Currently obsolete controllers 
• Experiencing serious failures 

"Jt Fox Chapel SD 
oz." 

... Oistrid Alarms: 

• Only captures a snapshot of systems 
• Limited ability to manage systems 
• Doesn't address energy efficiency 

Current Today 

82.0 •f, Fair !stale} 80.0 'f/64,0 ·F, Thunderstorms, 35 'lb{okl 
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Tomorrow 

, 
• 

OA Temp m,m Nl'/5 

l yi Fox CHAPEL AREA 
~ SCHOOL DISTRICT 

Oay Afte, Tomo«ow 

80.0 "F/57.0 ·F, Partly sunny, 0 'li> (okl 83.0 •F/fiO.O •F, Mostly Sunny, 0 % (ok) 



Lighting Systems 

• Mixture of LED, T-8, T-12 and incandescent 
• Non-LED lighting ... 

o Inefficient 
o More maintenance 
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Envelope Improvements 



Obsolete Boilers and Maintenance Issues 

Obsolete Boilers from 2001 HS Renovation 

Similar obsolete boilers at Dorseyville and O'Hara 
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Additional Boilers from 2016 HS Renovation 



High School 

Domestic Hot Water Boiler & Storage Tank (2001) 
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High School 

Obsolete Emergency Power Generators 

High School Indoor Generator High School Outdoor Generator 
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Facilities Master Plan 

Phase 2: Major Upgrades & Systemic Changes (Years 2-10) 

This phase focuses on significant capital investments and embedding 
sustainability into the district's culture. 

Building Efficiency 

• Action: Upgrade HVAC and Building Envelope. 
• Goal: Begin a phased replacement of aged rooftop units (both 

natural gas and electric heat) with air source heat pump rooftop 
units. Improve building insulation, roofing, and windows. 

• Metric: Reduction in heating/cooling energy use; improvement in 
building energy use intensity (EUI). 

On-Site Generation 

• Action: Install on-site solar panels where practical. 
• Goal: Explore financing options like a Power Purchase Agreement 

(PPA), which can eliminate upfront costs. While few practical areas 
were identified, a demonstration installation shows a commitment 
by the District. 

• Metric: Kilowatts (kW) of solar capacity installed; percentage of 
district electricity use generated on-site. 
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Transportation 

• Action: Begin fleet electrification. 
• Goal: Develop a replacement plan to phase out District-owned 

maintenance vehicles in favor of electric or hybrid electric models, 
taking advantage of federal and state grants. 

• Metric: Number of electric vehicles (EVs) in the fleet; reduction in fuel 
consumption. 

Engagement & Policy 

• Action: Integrate sustainability into the curriculum. 
• Goal: Develop K-12 curriculum modules focused on energy, climate 

change, and sustainability, using the district's own buildings as a 
learning lab. The benchmarking platform developed for this assessment 
can be maintained to document district progress. 

• Metric: Sustainability curriculum implemented across relevant grade 
levels and subjects 



Air Cooled Chi lier Issues 

Air-Cooled Chillers 

• Expensive maintenance issues at 
several schools (High School and 
Fairview) 
o Same make/model/vintage 

chillers at Dorseyville and 
O'Hara 

• Only 10 years old! 
o Expected useful life is 28 years 
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Facilities Master Plan 

Phase 3: Advancing (Years 10+) 

This phase focuses on tackling the most complex challenges and 
establishing the district as a community leader. 

Building Efficiency & Energy Supply 

• Action: Pursue full building electrification. 
• Goal: Eliminate the use of natural gas for heating and cooking by 

replacing remaining fossil-fuel-powered equipment with electric 

alternatives as it reaches the end of its life. 
• Metric: Elimination of on-site fossil fuel (natural gas) consumption 

(Scope 1 emissions). 

On-Site Generation & Resiliency 

• Action: Explore energy storage and grid interactivity. 
• Goal: Pair any large-scale solar installations that were 

implemented with battery storage systems to reduce peak demand 
charges and provide backup power during grid outages. 

• Metric: Kilowatt-hours (kWh) of battery storage capacity installed. 
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Transportation 

• Action: Complete fleet transition. 
• Goal: Transition the entire district-owned fleet to 100% electric or other 

zero-emission technology. 

• Metric: 100% of the fleet is zero-emission. 

Engagement & Policy 

• Action: Become a community sustainability hub. 
• Goal: Partner with the municipality and community groups to share best 

practices, host educational workshops, and advocate for regional climate 
action. 

• Metric: Number of community partnerships and events hosted. 



Decarbonization Removes Onsite Natural Gas 

High School Natural Gas Service 
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U.S. Electricity Generation by Fuel 

billion kilowatthours 

6,000 20~1 

hi story I projections 
s,ooo I 

4,000 

2,000 
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2010 2020 2030 

Source: US Energy Information Administration (2024) 
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2040 

natural gas 
renewables 
nuclear 
coal 

2050 

Scope 2 emissions are reduced by 
consuming less grid energy but also by 
power providers generating with less 
carbon intensive sources 



Solar Study I Fox Chapel Area High School 

Rooftop arrays are concentrated in areas of 
reduced rooftop penetrations and unshaded, 
typically taller roofs. The North East parking 
has even great solar potential and is more 
compact. 
Key Performance Indicators 

Rooftop+ 
Rooftop Carport Carport 

Solar Array Size (kW) 432 413 844 

Energy Generation (kWh/yr) 539,000 539,400 1,079,000 

First Cost $ (1,238,000) $ (1,953,000) $ (3,191,000) 

Investment Tax Credit $496,000 $782,000 $1,278,000 

Net Capital Investment $ (742,000) $ (1,171,000) $ (1,913,000) 

PA Solar Energy Credit $17,000 $17,000 $34,000 

Energy Savings ($/yr) $61,000 $61,000 $122,000 

Net Present Value (20 yrs) $353,000 $51,000 $274,000 

Payback (years) 14 22 18 
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Rooftop Arrays 

Size: 431.6 kW-DC 

Generation: 538,300 kWh 

Carport Arrays 

Size: 400.5 kW-DC 

Generation: 539,400 kWh 



Solar Study I Summary 

Fox Chapel High School and O'Hara Elementary have the greatest potential for solar. The parking lot 
shared between Hartwood and Dorseyville Elementaries is a unique solar opportunity. Kerr and 
Fairview Elementaries have the most limited rooftop and carport availability for solar. 

Solar Array Sizes and First Cost per School 
1,000 

$ 3.19 

0 
Cl 413 
~ 
~ -~ 500 
en 
>, 
Cll .... 
< .... 
Cll 
0 

(I) 

More Solar, 
Higher First Cost 
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0 

$ 0.58 

243 

Fox Chapel O'Hara Shared Hartwood Dorseyville Kerr 
Parking 

e First Cost ■ Carport ■ Rooftop 

$4 

$2 
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Less Solar, 
Lower First Cost 



Economics I Incentives, Rebates, Grants 

Federal 

Clean Energy Investment 
Tax Credit 
ti' Included in Economic Analysis 

(ITC) awards 30% (if prevailing 
wage reguirements are met, 6% 
without) of the installed cost of 
solar, battery, and EV charging 
and an additional 10% for energy 
communities, domestic content, 
and low-income businesses. 

Organizations that don't pay 
federal taxes, like non-profits or 
local governments, can take 
advantage of the tax credits 
through either direct pay or a 
transfer of credit. 

I --------------------------------
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Pennsylvania 

Solar Alternative Energy Credits (SRECs) 
ti' Included in Economic Analysis 

The sale of the 'renewable' quality of energy generated from solar 
systems back to the state of Pennsylvania. $30/MWh of renewable 
energy is offered annually. Read more here, here, and here. 

Pennsylvania Solar for Schools Program 
J( Not Included in Economic Analysis 

A Grant that reguires 1:1 matching offered by the state to cover .Q 

portion of the first cost of a solar array. Grants are awarded up to $1 
million or $1.50 per watt, whichever is less, per school district. 

Alternatively, there is also a low-interest loan program of up to $5 
million or $3.00 per watt, whichever is less, per school district. The 
loan requires 1:3 matching. 

In exchange for a grant or loan, projects must transfer ownership of 
any solar renewable energy credits (SRECs) to the Commonwealth 
Financing Authority. 

Pennsylv 
SREC 

CNBC 

Palmetto Solar 

pa house.corn 



Solar Study I Net Capital Investment Estimates 

PA Solar for Schools Program + ITC 

Total PV Cost for School District $9,530,000 

Only Grant 

Only Loan 

Grant+Loan 
Combo 

lower number of these two is picked 
by the program 

Funding Cale Funding 
$/kWh Cap 

$4,651,050 $1,000,000 

$9,302,100 $5,000,000 

$13,953,150 $6,000,000 

Match 
Funding 

Required• 

$1,000,000 

$1,666,667 

$2,666,667 

Funding 
needed in 

addition to 
match funds 

$7,530,000 

$2,863,333 

$863,333 

assuming grants and match funds cannot assuming only grants cannot be counted 
be counted towards rebate towards rebate 

Total funds 
needed from Net Capital Net Capital 
sources other 

ITC Rebate 
Investment for 

ITC Rebate 
Investment for 

than Solar for 
at40% 

School District 
at40% 

School District 
Schools 

$8,530,000 $3,012,000 $5,518,000 $3,412,000 $5,118,000 

$4,530,000 $3,145,333 $6,384,667 $3,812,000 $5,718,000 

$3,530,000 $2,345,333 $6,184,667 $3,412,000 $5,118,000 

•can come from private donations, federal/state/municipal/utility grants (programs other than Solar for Schools) or school budget/revenue 
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Solar PV Summary 

A number of factors impact the longer than anticipated 
payback for these solar arrays. 

• Inexpensive Electricity - at $0.1125/kWh, PA 
electricity is 9% cheaper than the national average. 
More expensive electricity helps make the case for 
solar. 

• Low Solar Availability - Pittsburgh has 160 sunny 
days a year compared to the national average of 
205. It has 3 peak sun hours compared to the 
national maximum of 6 per day. 

There are also some benefits for solar arrays not covered 
in this study. 

• Premium Parking - carport arrays act as a barrier 
from snow, rain, and excess heat 

• End of Life - while solar panels are expected to 
have a lifespan of 25 years, the carport structure 
should last 100, so replacement cost at year 25 
should be significantly reduced. 
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Array Options Summary 

Payback 
Size (kW) (yrs) 

Fox Chapel HS Rooftop 432 14 

Dorseyville MS Rooftop 235 14 

Fairview ES Rooftop 158 14 

Kerr ES Rooftop 72 15 

O'Hara ES Rooftop 296 17 

Hartwood ES Rooftop 397 17 

Fox Chapel HS Carport 413 22 

Kerr ES Carport 79 24 

O'Hara ES Carport 316 24 

Shared Parking 243 25 



Geothermal Feasibility 

Geo-exchange (Geothermal) 

• Generally not practical to serve the full heatin 
needs. 

• Requires a test bore to determine thermal 
conductivity as well as assess if there are 
geological "issues." 

• Currently can qualify for up to 40% tax credit 
Inflation Reduction Act (IRA), reduces by 4% i 
2026 and 4% in 2033. 

Potential Areas for Bores 

20 Separation (Feet) 

500 Depth 

1.6 Thermal Conductivity 

75 BTUH / Foot 

100% Cooling Capacity 

48% Heating Capacity 

68 Total Bores Required 
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Future Upgrades 

• Air-source heat pump rooftop units 
• Air-to-water heat pumps 

o Convert rooftop units and add to 
central plant 

Existing Rooftop Unit - High School 
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Air-to-Water Heat Pump 



What to Prioritize? 
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Current: 
Building does nothing but 
offset existing energy use 

by purchasing 
carbon-free electricity 

Carbon-free 
electricity 
purchase 
required 
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Phase 1: 
+ Controls upgrades 

+Boiler Plant 
Improvements 

-20% 

Phase 2: 
+ HVAC upgrades 

+ Envelope improvements 

-40% 

Phase 3: 
+ Batteries 

+ On-site power gen 

-55% 

Number of on-site improvements implemented 
•all % reduction numbers are hypothetical 



What to Prioritize? 

School 

Dorseyville Middle School 

Fairview Elementary School 

Fox Chapel Area High School 

Hartwood Elementary 

School 

Kerr Elementary School 

O'Hara Elementary School 
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ENERGY STAR 

Score 

17 

25 

9 

7 

9 

5 

Annual Energy 

Use Reduction 
(50) 

7.8% 

12.1% 

20.0% 

28.5% 

22.0% 

28.4% 

Annual Cost 
Savings (50) 

$41,111.77 

$10,506.17 

$170,321.79 

$54,531.61 

$38,346.52 

$72,896.83 

Annual Energy 

Use Reduction 
(75) 

30.3% 

33.5% 

39.3% 

46.0% 

41.0% 

45.8% 

Annual Cost 
Savings (75) 

$78,725.86 

$27,450.57 

$265,687.86 

$76,556.68 

$55,638.45 

$97,950.63 



Thank you 
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Benjamin Skelton, P.E. (PA) 
312.520.0025 

bskelton@cyclone.energy 
www.cyclone.energy 



Solar Study I Net Capital Investment Estimates 07.15.24 ~!~ Cyclone Energy Group 

PA Solar for Schools Program + ITC 

Total PV Cost for School District $9,530,000 

Only Grant 

Only Loan 

Grant+Loan Combo 

lower number of these two is picked by 
the program 

Funding Cale 
Funding Cap 

$/kWh 

$4,651,050 $1,000,000 

$9,302,100 $5,000,000 

$13,953,150 $6,000,000 

Match 
Funding 

Required* 

$1,000,000 

$1,666,667 

$2,666,667 

Funding 
needed in 

addition to 
match funds 

$7,530,000 

$2,863,333 

$863,333 

assuming grants and match funds cannot assuming only grants cannot be counted 
be counted towards rebate towards rebate 

Total funds 
needed from Net Capital Net Capital 
sources other 

ITC Rebate at 
Investment for 

ITC Rebate at 
Investment for 

40% 40% 
than Solar for School District School District 

Schools 

$8,530,000 $3,012,000 $5,518,000 $3,412,000 $5,118,000 

$4,530,000 $3,145,333 $6,384,667 $3,812,000 $5,718,000 

$3,530,000 $2,345,333 $6,184,667 $3,412,000 $5,118,000 

•can come from private donations, federal/state/municipal/utility grants (programs other than Solar for Schools) or school budget/revenue 
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Summary 

A number of factors impact the longer than anticipated 
payback for these solar arrays. 

• Inexpensive Electricity - at $0.1125/kWh, PA 
electricity is 9% cheaper than the national 
average. More expensive electricity helps make the 
case for solar. 

• Low Solar Availability - Pittsburgh has 160 sunny 
days a year compared to the national average of 
205. It has 3 peak sun hours compared to the 
national maximum of 6 per day. 

There are also some benefits for solar arrays not covered 
in this study. 

• Premium Parking - carport arrays act as a barrier 
from snow, rain, and excess heat 

• End of Life - while solar panels are expected to 
have a lifespan of 25 years, the carport structure 
should last 100, so replacement cost at year 25 
should be significantly reduced. 

07.22.24 ~!~ Cyclone Energy Group 

Array Options Summary 

Payback 
Size (kW) (yrs) 

Fox Chapel HS Rooftop 432 14 

Dorseyville MS Rooftop 235 14 

Fairview ES Rooftop 158 14 

Kerr ES Rooftop 72 15 

O'Hara ES Rooftop 296 17 

Hartwood ES Rooftop 397 17 

Fox Chapel HS Carport 413 22 

Kerr ES Carport 79 24 

O'Hara ES Carport 316 24 

Shared Parking 243 25 
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Context I PV Module Types Used in this Study 07.15.24 ~!~ Cyclone Energy Group 

Roof mounted panels are monofacial while 
carport panels are bifacial meaning they 
can capture solar energy on both sides, 
typically generating 10-30% more than 
monofacial panels. Roof mounted panels 
can either be flush-mount for sloped roofs 
or fixed tilt for flat roofs. Fixed tilt panels 
can either be ballasted or have an attached 
racking system. 

,---------------------------------------~ I 

I 
,-- ---- ---- _.1 __ ---- ---- -, 

I I 
I I 

I 
I 

,--- - --- - --- -L-- - --- - --- - --, 
I I 
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Economics I Glossary 

The following key performance indicators are demonstrated per school on the 
following pages. 

• 

• 

• 

• 
• 

• 

Solar Array Size - solar arrays the Cyclone team modeled are all made up of 450 W 
PV modules on rooftops and 550 W bifacial panels on carports. 

Energy Generation - annual energy production of the solar array is decreased by 
2.9% in the first year and 0.7% every year following. 

First Cost - the outright cost of the solar arrays. $2,870/kW is utilized for rooftop 
arrays and $4,275 is utilized for carport arrays based on our previous experience. 

Incentives, and Rebates - see the following page 

Energy Savings - $0.1125/kWh is multiplied per energy generation annually. This 
data point comes from the US Energy Information Administration. 

Operation and Maintenance - $19.06/kW-DC per year covers replacement, 
monitoring, and cleaning according to the National Renewable Energy Laboratory. 

• Net Capital Investment - the subtraction of immediate incentives and rebates from 
the first cost 

• Net Present Value - a representation of the value of an investment in today's dollars. 

• 

It takes first cost, incentives, rebates, and grants, energy cost savings, and operation 
and maintenance costs into consideration over a 20 year timeline. 

Payback - the year in which the cumulative investment has a positive return . 
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Net Present Value (NPV) Equation 
Example 

Year 1 

Year 2 

-$1,238,000First Cost 

+$95,000 Tax Credit 

Years 2-20 +$16,000 Energy Credit 

+ $60,000 Savings 

-$8,000 Maintenance 

$316,000 NPV 
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Economics I RECs 

The state of Pennsylvania aims to have a more renewable energy 
grid. Purchasing RECs from renewable energy generating sites will 
make its energy grid source make up cleaner. However, selling the 
renewable quality of energy means that the school's energy is only 
as clean as the utility grid. 

Hydro 
10% 
Wind 
6.1% 

Nuclear 
27.9% 

Utility Grid Energy Sources 
EGRID Region serving Fox Chapel ISO 

Gas 

32.4% 

Coal 
31.4% 
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How RECs Work 

---• Renewable Energy 

Renewable Energy Certificates (RECs) 
separate the renewable quality from energy 
and makes it purchasable independently. 

GD'""' 
Renewable Energy 
((ATIO(AT( 

::-=--~ 
.500.00MtCOZe-=.--=. 

,--------' 
t 

Mo"klfVA•k•y 

\'loi.';;°i.S:of COi Renewable Energy 

I 
I 
I ,-----------------

' I 
t 

Renewable 

I 
I 

,------' 
I 
I 
I 

' 
Energy 

The utility purchases 
the renewable quality 
and so its grid mix is 
considered cleaner. 

The school uses energy 
reflective of the utility 
grid makeup. 
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Economics I Incentives, Rebates, Grants 

National 

-------------------------------1 
I 
I 
I 
I 
I 
I 

Clean Energy Investment 
Tax Credit 

: .,,, Included in Economic Analysis 
I 
I 

: CITC) awards 30% (if prevailing 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

wage reguirements are met, 6% 
without) of the installed cost of 
solar, battery, and EV charging 
and an additional 10% for energy 

: communities, domestic content, 
I 
, and low-income businesses. 
I 
I 
I 
I 
, Organizations that don't pay 
I 

: federal taxes, like non-profits or 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

local governments, can take 
advantage of the tax credits 
through either direct pay or a 
transfer of credit. 

I I --------------------------------

Pennsylvania 

~------------------------------------------------------------, I 

: Solar Alternative Energy Credits (SRECs) 
I 

: .,,, Included in Economic Analysis 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The sale of the 'renewable' quality of energy generated from solar 
systems back to the state of Pennsylvania. $30/MWh of renewable 
energy is offered annually. Read more here, here, and here. 

I , 

: Pennsylvania Solar for Schools Program 
: J( Not Included in Economic Analysis 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A Grant that reguires 1:1 matching offered by the state to cover Q 

portion of the first cost of a solar array. Grants are awarded up to $1 
million or $1.50 per watt, whichever is less, per school district. 

: Alternatively, there is also a low-interest loan program of up to $5 
I 
1 million or $3.00 per watt, whichever is less, per school district. The 
I 

: loan requires 1:3 matching. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

In exchange for a grant or loan, projects must transfer ownership of 
any solar renewable energy credits (SRECs) to the Commonwealth 
Financing Authority. 

~------------------------------------------------------------J 

~!~ Cyclone Energy Group 

Pennsylv 
SREC 

CNBC 

Palmetto Solar 

pa house.corn 
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Solar Study I Summary ~!~ Cyclone Energy Group 

Fox Chapel High School and O'Hara Elementary have the greatest potential for solar. The parking lot shared between 
Hartwood and Dorseyville Elementaries is a unique solar opportunity. Kerr and Fairview Elementaries have the most limited 
rooftop and carport availability for solar. 

Solar Array Sizes and First Cost per School 
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Solar Study I Fox Chapel Area High School 

Rooftop arrays are concentrated in areas of reduced 
rooftop penetrations and unshaded, typically taller 
roofs. The North East parking has even great solar 
potential and is more compact. 

Key Performance Indicators 

Rooftop+ 
Rooftop Carport Carport 

Solar Array Size (kW) 432 413 844 

Energy Generation (kWh/yr) 539,000 539,400 1,079,000 

First Cost $ (1,238,000) $ (1,953,000) $ (3,191,000) 

Investment Tax Credit $496,000 $782,000 $1,278,000 

Net Capital Investment $ (742,000) $ (1,171,000) $ (1,913,000) 

PA Solar Energy Credit $17,000 $17,000 $34,000 

Energy Savings ($/yr) $61,000 $61,000 $122,000 

Net Present Value (20 yrs) $353,000 $51,000 $274,000 

Payback (years) 14 22 18 

Rooftop Arrays 
Size: 431.6 kW-DC 
Generation: 538,300 kWh 

07.15.24 ~!~ Cyclone Energy Group 

Carport Arrays 
Size: 400.5 kW-DC 
Generation: 539,400 kWh 

--
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Solar Study I Dorseyville Middle School 

Significant shading prevents solar on the South West most 
portion of the roof. 

Key Performance Indicators 

Solar Array Size (kW) 

Energy Generation (kWh/yr) 

First Cost 

Investment Tax Credit 

Net Capital Investment 

PA Solar Energy Credit 

Energy Savings ($/yr) 

Net Present Value (20 yrs) 

Payback (years) 

Rooftop 

235 

282,700 

$ (673,000) 

$270,000 

$ (403,000) 

$9,000 

$32,000 

$169,000 

14 

Rooftop Array 
Size: 234.5 kW-DC 
Generation: 282,700 kWh 

Trees, and roof 
obstructions limi 
solar availabili 

07.15.24 ~!~ Cyclone Energy Group 



Solar Study I Fairview Elementary School 

Significant tree shading and roof 
penetrations limit the roof area 
and prevent the viability of 
carport arrays at Fairview 
Elementary. 

Key Performance Indicators 

Solar Array Size (kW) 

Energy Generation (kWh/yr) 

First Cost 

Investment Tax Credit 

Net Capital Investment 

PA Solar Energy Credit 

Energy Savings ($/yr) 

Net Present Value (20 yrs) 

Payback (years) 

Rooftop 

158 

199,000 

$ (453,000) 

$182,000 

$ (271,000) 

$6,000 

$23,000 

$138,000 

14 

Rooftop Array 
Size: 158 kW-DC 
Generation: 198,300 kWh 

07.15.24 ~!~ Cyclone Energy Group 

Significant shading from trees limit solar 
availability at potential carport arrays. 

While this area is unshaded, we anticipate an 
irregular shaped solar array being not 

• I -----------------------------~~onomrca1~-
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Solar Study I Kerr Elementary School 

Array avoided in areas of significant 
shading on rooftop and parking. 

Key Performance Indicators 

Rooftop 

Solar Array Size (kW) 72 

Energy Generation (kWh/yr) 78,000 

First Cost $ (207,000) 

Investment Tax Credit $83,000 

Net Capital Investment $ (124,000) 

PA Solar Energy Credit $3,000 

Energy Savings ($/yr) $9,000 

Net Present Value (20 yrs) $10,000 

Payback (years) 15 

Carport Array 
Size: 79 kW-DC 
Generation: 89,873 kWh 

Rooftop Array 
Size: 72 kW-DC 
Generation: 77,732 kWh 

Rooftop+ 
Carport Carport 

79 151 

90,000 168,000 

$ (375,000) $ (582,000) 

$150,000 $233,000 

$ (225,000) $ (349,000) 

$3,000 $6,000 

$11,000 $20,000 

$11,000 $20,000 

24 20 

07.15.24 ~!~ Cyclone Energy Group 

I L--------------------------4 
Unobstructed unshaded area fit for contiguous 

solar array is limited to corners south of AHU, 
and we anticipate an array being not economical 

on this roof. 
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Solar Study I O'Hara Elementary School 

Array avoided in areas of significant 
obstruction on rooftop and significant 
shading from trees on parking. 

Key Performance Indicators 

Rooftop 

Solar Array Size (kW) 296 

Energy Generation (kWh/yr) 306,000 

First Cost $ (849,000) 

Investment Tax Credit $340,000 

Net Capital Investment $ (509,000) 

PA Solar Energy Credit $10,000 

Energy Savings ($/yr) $35,000 

Net Present Value (20 yrs) $104,000 

Payback (years) 17 

Carport Array 
Size: 307 kW-DC 
Generation: 318,971 
kWh 

Carport 

316 

380,000 

$ (1,497,000) 

$599,000 

$ (898,000) 

$12,000 

$43,000 

$ (137,000) 

24 

Shading 
from trees 

Rooftop+ 
Carport 

612 

686,000 

$ (2,346,000) 

$939,000 

$ (1,407,000) 

$22,000 

$78,000 

$ (33,000) 

21 

07.15.24 ~!~ Cyclone Energy Group 

Fixed-Tilt Rooftop Array 
Size: 89 kW-DC 
Generation: 135,043 kWh 

Flush-Mount Rooftop 
Array 
Size: 186 kW-DC 
Generation: 183,929 kWh 
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Solar Study I Hartwood Elementary School 

Obstructions shading on the central roof limit its 
availability for solar array. 

Key Performance Indicators 

Solar Array Size (kW) 

Energy Generation (kWh/yr) 

First Cost 

Investment Tax Credit 

Net Capital Investment 

PA Solar Energy Credit 

Energy Savings ($/yr) 

Net Present Value (20 yrs) 

Payback (years) 

Rooftop 

397 

405,000 

$ (1,137,000) 

$455,000 

$ (682,000) 

$13,000 

$46,000 

$119,000 

17 

07.15.24 ~!~ Cyclone Energy Group 

Fixed Tilt Array 
Size: 88.7 kW-DC 
Generation: 99,830 kWh 

Flush Mount Array 
Size: 307.8 kW-DC 
Generation: 305,074 kWh 
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Solar Study I Dorseyville/Hartwood Parking 

Significant shading from the trees on south of 
parking limited carport size. 

Key Performance Indicators 

Dorseyville/Hartwood Parking 

Solar Array Size (kW) 

Energy Generation (kWh/yr) 

First Cost 

Investment Tax Credit 

Net Capital Investment 

PA Solar Energy Credit 

Energy Savings ($/yr) 

Net Present Value 

Payback (years) 

Carport 

243 

281,000 

$ (1,148,000) 

$460,000 

$ (688,000) 

$9,000 

$32,000 

$ (124,000) 

25 Carport Array 
Size: 88.7 kW-DC 
Generation: 99,830 kWh 
Performance: 93.1% 

07.15.24 ~!~ Cyclone Energy Group 
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Solar Study I Roof Replacement Estimates 07.23.24 ~!~ Cyclone Energy Group 

Another factor worth considering is the 20-30 year lifespan of existing roofs. Ideally, because roofs and solar panels 
have similar life spans, they should be installed at the same time. However, there will be minimal energy savings 
associated with this effort so there will be no payback timeline. These costs have been excluded from net present 
value equations. A cost of $5/sf is utilized. 

Total Roof 

Replacement 
Area (sf) Cost 

Fox Chapel Area High School 232,000 $ (1,134,000) 

Dorseyville Middle School 102,130 $ (499,000) 

Fairview Elementary School 58,000 $ (283,000) 

Kerr Elementary School 49,000 $ (239,000) 

O'Hara Elementary School 95,000 $ (464,000) 

Hartwood Elementary School 84,000 $ (410,000) 

Solar Panel Roof Area Only 

Replacement 
Area (sf) Cost 

47,000 $ (229,000) 

47,180 $ (230,000) 

58,000 $ (283,000) 

34,000 $ (166,000) 

43,000 $ (210,000) 

84,000 $ (410,000) 

-- Instead of the entire roof, 
sections with planned solar 
panels could be replaced for 
a fraction of the cost. 
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Definitions 

1. Good 

Building components or systems classified as "Good" are in a state of sound physical 
condition, performing their intended function effectively and efficiently. They exhibit little 
to no signs of wear, deterioration, or damage beyond normal aging. These elements are 
typically within the early to mid-stages of their expected service life and require only 
routine and preventive maintenance to remain in this state. No immediate corrective 
actions are necessary. 

Key Indicators: 

• No visible defects or deficiencies. 
• Operating within design parameters. 
• Well-maintained with maintenance records available. 
• Expected to meet or exceed its anticipated useful life. 

2. Fair 

A "Fair" condition indicates that a component or system is still operational and 
performing its primary function, but is showing noticeable signs of normal wear and tear 
consistent with its age. While generally reliable, it may have minor defects or cosmetic 
imperfections. Components in this category are typically at or beyond the midpoint of 
their service life and may warrant more frequent monitoring or minor corrective repairs. 

Key Indicators: 

• Minor deterioration or visible signs of aging. 
• Functioning adequately, but may exhibit minor performance degradation. 
• May have a history of minor repairs or require some deferred maintenance. 
• Approaching the end of its typical service life; replacement may need to be 

considered in future capital planning. 

~I~ Cyclone Energy Group 

3. Poor 

Components or systems in "Poor" condition are exhibiting significant deterioration, damage, or wear. 
Their performance is likely compromised, and they are nearing or have exceeded their expected 
useful life. These elements require major repair or replacement in the near future to prevent failure or 
a significant impact on facility operations. 

Key Indicators: 

• Advanced deterioration, significant damage, or widespread defects are visible. 
• Performance is unreliable or significantly degraded. 
• Frequent repairs or significant deferred maintenance is evident. 
• High potential for failure. 



Definitions 

Short-Term (0 - 24 Months) 

Actions designated as Short-Term require immediate attention. These recommendations 

typically address: 

• Critical/Failed Systems: Components that have failed, are in imminent danger of 
failure, or are currently non-operational. 

• Life Safety Hazards: Deficiencies that pose a direct risk to the health and safety of 
building occupants (e.g., fire code violations, immediate structural risks). 

• Legal/Code Compliance Issues: Items required to be addressed immediately to comply 
with local codes, ordinances, or regulations. 

• Significant Operational Disruption: Issues that are severely impacting the primary 
function of the facility. 

Near-Term (1 - 5 Years) 

This category includes components and systems that are still functioning but are showing 

significant signs of deterioration or are approaching the end of their expected service life. While 
not an immediate emergency, planning for their repair or replacement should begin soon. 

Recommendations in this timeframe typically cover: 

• Poor Condition Items: Systems or components that are operational but exhibit 
significant wear, are becoming unreliable, and are likely to fail within this period. 

• Proactive Replacement: Replacing aging equipment before it fails to avoid the higher 
costs and disruption associated with an emergency replacement. 

• Operational Inefficiencies: Addressing systems that are costly to operate or maintain, 
where a planned upgrade would provide a reasonable return on investment. 

~I~ Cyclone Energy Group 

Long-Term (5+ Years) 

Long-Term recommendations are for components that are currently in fair or good condition but are 

anticipated to require replacement or major renovation beyond the five-year planning window. These 
items should be included in future capital budgets to ensure funds are available when needed. This 

category includes: 

• Mid-Life Components: Systems that are currently functioning well but will naturally reach the 
end of their useful life within this extended timeframe. 

• Future Upgrades & Modernization: Desirable, but not urgent, projects to modernize the 
facility, improve energy efficiency, or enhance functionality. 

• Systemic Renewals: Large-scale projects, such as a complete roof replacement or HVAC 
system overhaul, that require significant planning and funding 




