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ABOUT NOVA

• A Minority owned company, established in 1992

• Certified as Minority Business Enterprise in Michigan and Ohio

• Certified Diverse Business by DTE Energy

• Certified as Small Business Enterprise with WCAA

• Continues to be a financially viable company

• Outstanding safety record with zero recordable injuries and no lost time 
injuries

• ISN supplier rating of “A”

• Providing services in the U.S., Canada, and/or Mexico

• Is a Committed Equal Employment Opportunity (EEO) objectives.

• Small Business certified by the Small Business Administration (SBA)



SERVICES

Engineering

We provide the following 

engineering, construction 

management and surveying 

services on an efficient and 

cost-effective basis.

Environmental

Full service environmental team 

consisting of talented engineers 

(Civil, Mechanical, Electrical and 

Chemical), Geologists, 

Hydrogeologists, Toxicologists, 

Certified Industrial Hygienists, 

and Technicians.

Energy

NOVA’s engineering, procurement, 

permitting and construction 

management projects include 

solar ground mount, roof mount, 

and canopy structures; with 

interconnections from 240V single 

phase to 13.8kV, three phase.



BACKGROUND

• NOVA currently has the most experienced PV solar design team in the 

State of Michigan. 

• Engineering for over 70 MW of Solar PV arrays

• Operation and Maintenance of entire DTE solar PV fleet of 65 MW

• Over 30 projects either complete or in progress.

• NABCEP Certified Solar Professionals.

• Additional engineering personnel include civil, geotechnical, structural, 

and electrical engineers registered in the State of Michigan as 

Professional Engineers (PE).



SOLAR PV SERVICES
Feasibility

Evaluate energy consumption

PV array sizing

Financial analysis

PV Array Production Summary
Generation modeling and simulation

Preliminary Design
Preliminary layout and concept design

Shading
Provide shading analysis models.

Engineering Design
Complete construction drawings package

Permitting

Construction and Commissioning
Build the PV system

Start-up and troubleshooting

Operation and Maintenance
Ensure optimal operation for life of project



BACKGROUND

Key drivers

• Landfill sites – both active and closed, provide vast land areas that cannot be utilized for any other purpose

• Electric rates are rising, approximately 4% - 7% annually

• Cost of solar photovoltaic systems is dropping rapidly – over 80% over the last decade

• Today, we can build a complete PV system for less than the cost of solar panels alone a decade ago

• Renewable energy is gaining acceptance

• Many communities want it, utilities require it, and customers love it

• PV systems can give a positive context to many sites that may have a negative image in the community



BACKGROUND

Early Renewable Energy in Michigan

• PA 295 of 2008 required Michigan utilities to generate at least 10% of their energy requirement from 

renewable sources by 2015.

• Most of renewable energy in Michigan is from wind power due to early adoption and technology maturity

• Many early adopter communities did not realize what they were getting into…did not have ordinances in 

place to ensure their needs were adequately addressed

• Early solar photovoltaics capital cost was higher, though O&M costs were lower.  Solar panel price was 70% 

of total cost.



BACKGROUND

Renewable Energy in Michigan Today

• On December 21, 2016 PA 342 amended PA 295 to require 15% energy from renewable sources by 2021, 

with an interim compliance requirement of 12.5% by 2019 and 2020.

• Wind power is still the major contributor, but photovoltaics are catching up

• Several communities have ordinances restricting wind turbines due to aesthetics, environmental (e.g. bird 

hits) and other reasons (shadow flicker, humming noise, ice throw etc.)

• Solar PV systems are unobtrusive, quiet, and easy to screen from view

• Solar panel prices are about 30% of total project costs

• With increase in electric rates and decrease in solar PV project costs, “grid parity” has been achieved, as 

evidenced by greater number of power purchase agreements (PPAs) being executed.



SOLAR PV SYSTEMS ON LANDFILLS

Concerns regarding solar PV systems on landfills

• Cannot penetrate ground

• Steep slopes or gradients

• Proximity to high capacity utility grid circuits

• Environmental permitting

• Potential interference with existing operations

• Coexist with landfill gas operations

• Potential long term settling



SOLAR PV SYSTEMS ON LANDFILLS

Highlights of solar PV systems on landfills

• Flexible membrane systems on slopes

• Ballasted ground mount systems on flat areas

• Above grade electrical installation

• Inverters small, and easily installed

• Energy can be consumed on site and/or sold to the local utility or another buyer

• USEPA supports renewable energy generation at landfill sites, and has published extensive guidance

• PV systems on landfills are a proven design, with extensive actual implementation across the United States

• There are hardly any concerns that have not been addressed somehow somewhere



SOLAR PV SYSTEMS ON LANDFILLS

Guidance from USEPA - “RE-Powering America’s Land”
(https://www.epa.gov/re-powering/re-powering-your-community#solar)

Reusing former landfills as large solar projects is a clear, growing trend. In 1988, there were nearly 8,000 

landfills in the United States. In 2009, that number had dropped to below 2,000. The landfills that closed over 

the intervening years—plus portions of active landfills with closed cells—represent thousands of acres that 

may be suitable for siting solar projects.

• Many landfills are particularly well-suited for solar development because they are often:

• Located near critical infrastructure including electric transmission lines and roads

• Located near areas with high energy demand (e.g., large population bases)

• Constructed with large areas of minimal grade (0-2 percent) needed for optimal siting of solar 

photovoltaic (PV) structures

• Offered at lower land costs when compared to open space

• Able to accommodate net metered or utility scale projects



SOLAR PV SYSTEMS ON LANDFILLS

USEPA and NREL published the following 79-page 

document.

“Best Practices for Siting Solar Photovoltaics on 

Municipal Solid Waste Landfills”

• Published in February, 2013

• Extensive guidance for decision makers
• https://www.epa.gov/re-powering/best-practices-siting-solar-

photovoltaics-municipal-solid-waste-landfills

• https://www.epa.gov/sites/production/files/2015-

03/documents/best_practices_siting_solar_photovoltaic_final.pdf



SOLAR PV SYSTEMS ON LANDFILLS

• Michigan gets only about 15% 

less solar resource than Florida

• We have 15+ hours of daylight in 

summer

• April to October is over 80% of 

annual generation

• Winter production is only about 

10% of annual generation

• Solar PV in Michigan generates 

power when we need it most



SOLAR PV SYSTEMS ON LANDFILLS

• Solar PV can live happily with 

landfill gas generation

• Solar PV completely above 

grade

• Landfill gas completely below 

grade

• Gas turbines can ramp up 

rapidly and fill gaps in solar as 

clouds pass over

• Ensure smooth power 

delivery from the site



SOLAR PV SYSTEMS ON LANDFILLS

Sloped sites

• Membrane cover

• Flexible solar panels adhere to 

membrane

• Can easily accommodate 

movement and settling

• Large PV system “hard”-ware 

needs to be outside the steep 

slope

• Few flexible PV manufacturers left



SOLAR PV SYSTEMS ON LANDFILLS

Relatively Flat Sites

• Ballasted racking

• No penetrations

• Low height to reduce wind load

• Racking needs to adjust to slight 

slope, settlement etc.

• Crystalline solar panels

• Many manufacturers to choose 

from for racking and panels



SOLAR PV SYSTEMS ON LANDFILLS

Ballasted racking

• Racking needs to adjust 

to slope

• Racking needs to adjust 

to settlement

• Solutions already exist

• Picture courtesy –

Patriot Solar, Albion, 

Michigan



SOLAR PV SYSTEMS ON LANDFILLS (USEPA 2013)



FINANCIALS

Capital costs

• Early project development – Concept, feasibility, preliminary financials

• Legal (agreements between site owner, project owner, energy buyer etc.)

• Engineering

• Procurement

• Construction

Expenses

• Routine operation and maintenance

• Grounds maintenance (mowing etc.)



FINANCIALS

High Level Numbers (Using retail electric rates)

• Assume 1 MW peak DC capacity system in SE Michigan

• Budgetary installed cost about $1.50/W or $1,500,000 for 1 MW

• Federal tax credit of 30% brings down initial cost to 0.7 x $1.5M = $1,050,000

• Average annual generation is approximately 1200 MWh

• Fixed retail electric rate of about $0.15/kWh or $150/MWh

• Annual value of energy = $150/MWh x 1200 MWh = $180,000

• Simple payback = $1,050,000/$180,000 = 5.8 years



FINANCIALS

High Level Numbers (Using commercial or industrial rates)

• Assume 1 MW peak DC capacity system in SE Michigan

• Budgetary installed cost about $1.50/W or $1,500,000 for 1 MW

• Federal tax credit of 30% brings down initial cost to 0.7 x $1.5M = $1,050,000

• Average annual generation is approximately 1200 MWh

• Fixed electric rate of $0.08/kWh or $80/MWh

• Annual value of energy = $80/MWh x 1200 MWh = $96,000

• Simple payback = $1,050,000/$96,000 = 10.9 years



FINANCIALS
Long term financial outlook

• Solar panel warranty is typically 25 years, inverter warranty is typically 10 years

• Actual life of PV system may be over 30 years, possibly 35 to 40 years, with about 0.5% annual degradation

• PV system simple payback is about 11 years

• Payback considering electric rate escalation is probably closer to 9 years

• After PV system is paid off, there are at least 20 to 25 years of free energy

• O&M for PV system is minimal.  Often, biggest cost is grounds maintenance, which needs to be done at the 

site regardless of PV system installation

• There is significant revenue over life PV system

• Financing costs are variable and will reduce the overall returns



SIMPLE FINANCIALS (1 MW DC PV SYSTEM)
Year Rate Generation Annual revenue Cumulativer evenue

19 0.162 1,096,470 $              177,700 $                    2,525,393 

20 0.169 1,090,988 $              183,884 $                    2,709,277 

21 0.175 1,085,533 $              190,283 $                    2,899,560 

22 0.182 1,080,105 $              196,905 $                    3,096,465 

23 0.190 1,074,704 $              203,757 $                    3,300,222 

24 0.197 1,069,331 $              210,848 $                    3,511,069 

25 0.205 1,063,984 $              218,185 $                    3,729,255 

26 0.213 1,058,664 $              225,778 $                    3,955,033 

27 0.222 1,053,371 $              233,635 $                    4,188,668 

28 0.231 1,048,104 $              241,766 $                    4,430,433 

29 0.240 1,042,864 $              250,179 $                    4,680,612 

30 0.249 1,037,649 $              258,885 $                    4,939,498 

31 0.259 1,032,461 $              267,895 $                    5,207,392 

32 0.270 1,027,299 $              277,217 $                    5,484,610 

33 0.281 1,022,162 $              286,864 $                    5,771,474 

34 0.292 1,017,051 $              296,847 $                    6,068,321 

35 0.304 1,011,966 $              307,178 $                    6,375,499 

Total 38,618,734 $          6,375,499 

Year Rate Generation Annual revenue Cumulativer evenue

1 0.080 1,200,000 $                96,000 $                          96,000 

2 0.083 1,194,000 $                99,341 $                       195,341 

3 0.087 1,188,030 $              102,798 $                       298,139 

4 0.090 1,182,090 $              106,375 $                       404,514 

5 0.094 1,176,179 $              110,077 $                       514,591 

6 0.097 1,170,299 $              113,908 $                       628,499 

7 0.101 1,164,447 $              117,872 $                       746,370 

8 0.105 1,158,625 $              121,974 $                       868,344 

9 0.109 1,152,832 $              126,218 $                       994,563 

10 0.114 1,147,067 $              130,611 $                    1,125,173 

11 0.118 1,141,332 $              135,156 $                    1,260,329 

12 0.123 1,135,625 $              139,859 $                    1,400,189 

13 0.128 1,129,947 $              144,727 $                    1,544,915 

14 0.133 1,124,298 $              149,763 $                    1,694,678 

15 0.139 1,118,676 $              154,975 $                    1,849,653 

16 0.144 1,113,083 $              160,368 $                    2,010,021 

17 0.150 1,107,517 $              165,949 $                    2,175,970 

18 0.156 1,101,980 $              171,724 $                    2,347,694 

Initial cost

• $1.05M after 30% tax 

credit

Generation

• 1,200,000 kWh 1st year

• 0.5%/year loss

Revenue

• Rate $0.08/kWh

• 4%/yr rate increase

• $96,000 in 1st year

Payback

• Between 9 & 10 yrs



THANK YOU !

Questions ?



NOVA CONSULTANTS, INC

Providing Excellence in Engineering, Energy, and Environmental Services
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Phone:  (248) 347-3512
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