
 
 

AGENDA FOR PUBLIC WORKS COMMISSION 
 
A Public Works Commission meeting will be held on Wednesday, August 24, 2022 at 5:30 PM  

in the Council Chambers at City Hall, 819 Superior Avenue, Tomah, WI. 
 
 

Join Zoom Meeting  
https://us06web.zoom.us/j/2708608080?pwd=ZTZ0cmlLVEFEb1dzVDNwdi91UHFYQT09 

Meeting ID: 270 860 8080  
Passcode: 206751  
One tap mobile  
+13092053325,,2708608080#,,,,*206751# US  

Call to Order - Roll Call 

Approve Minutes 

July 2022 Minutes 

Discussion Items 

1. Airport Update 

2. Introduction of New Committee Member: Kerwin Greeno 

3. Sump Pump Reimbursement for the following properties: 

715 W Council Street - $500.00 

720 W Council Street - $500.00 

1502 Butts Ave - $500.00 

1506 Butts Ave - $500.00 

4. Add Sanitation Operator duties to the Truck Driver position 

5. Discussion and recommendation on Solar feasibility Desktop Study 

6. Project Updates 

7. Building Code/Violation Report 

8. Payment of Monthly Water & Sewer Bills 

9. Departmental Reports 

10. Director's Report 

Adjourn 
 
 

NOTICE: It is possible that a quorum of members of other governmental bodies of the municipality may be in 
attendance at the above-stated meeting to gather information.  No action will be taken by any governmental body at 
the above-stated meeting other than the governmental body specifically referred to above in this notice.  Please note 
that, upon reasonable notice, efforts will be made to accommodate the needs of disabled individuals through 
appropriate aids and services.  For additional information or to request this service, contact Becki Weyer, City Clerk, 
at 819 Superior Avenue, Tomah, WI 54660. 
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This technical memorandum provides a desktop electrical and economic assessment for solar 

photovoltaic (PV) generation at the City of Tomah (City) Wastewater Treatment Plant (WWTP). The 

following assessment is based on information provided by the City and information generated by 

Strand Associates, Inc.® (Strand) via a software-based solar PV analysis. On-site investigations were not 

included in the scope of this assessment. The software-generated reports for each system are included 

in Appendix A. 

 

Because the scope was limited to a desktop study, the existing electrical distribution systems and 

structural components of the facilities were not reviewed as part of this feasibility study. This initial 

feasibility assessment is intended to identify whether efficient solar PV generation is feasible at the 

WWTP. The expectation is that this desktop study will be followed up with additional site assessments. 

If significant modifications are required to improve the electrical distribution and/or the building structure, 

the estimated construction costs and cost recovery periods reported herein will increase. 

 

SITE DESCRIPTION AND ESTIMATED ENERGY PRODUCTION 

 

A. Description 

 

The City identified an open area in the southwest corner of the WWTP site for the potential installation of 

a ground-mounted solar PV system. Unlike the other large open areas on the site, this area is not 

reserved for future plant expansion. If the City desires to increase the capacity of the solar PV system, 

there are additional areas on the site to do so, however, future plant expansion should be considered. 

The existing buildings on the site have pitched roofs that are generally very small or oriented east to west. 

Because of this, solar PV systems on these roofs would be significantly less efficient than a 

ground-mounted system. Thus, no buildings were included in this feasibility study. According to the City 

there is a chain-link fence around the site that could be relocated to accommodate additional access 

around the PV array, if necessary, or to add additional PV modules to increase the system capacity. 

 

B. Electrical Interconnection 

 

Although the existing electrical distribution system was not reviewed as part of this assessment, the 

proposed interconnection consists of an alternating current (AC) combiner panel which serves all of the 

system inverters. There would then be a single feed from the AC combiner panel to the connection point 

within the existing electrical distribution system. Ideally, the solar PV system should be completely 

isolated from any backup generation in the event that utility power is lost. Due to the inconsistent power 

quality produced by generators, as well as the potential to back feed power to generators, it is typically 

not recommended to have a solar PV system connected to a synchronous generator. Thus, Strand 

recommends that the solar connection to the facility electrical distribution system be made on the utility 

side of any source transfer switching configuration. 

 

C. Solar PV System Electrical Analysis 

 

The area of the site can accommodate a system of up to approximately 568-kilowatts direct 

current (kW DC) using 395-watt PV modules. The system capacity could be increased further, while 

maintaining the same footprint, at the time of installation based on the availability of higher-rated PV 

16Item 5.



City of Tomah, Wisconsin Solar Feasibility Desktop Study–Tomah Wastewater Treatment Plant 

 

 

Prepared by Strand Associates, Inc.  2 

R:\MAD\Documents\Reports\Archive\2022\Tomah, WI\Solar Feasibility Desktop Study.3524.701.TGS.July\Report\Report.docx\081722 

modules. Using HelioScope software to generate a preliminary computer model of this system, the annual 

production is estimated to be 784.8 megawatt hours (MWh) per year.  

 

Based on the utility company (Alliant Energy) bills provided by the City, the total energy used by the 

WWTP in 2021 was approximately 1,164-MWh. If this solar PV system were installed, the expected 

energy offset is 67.4 percent. Figure 1 shows the projected monthly energy production versus the 2021 

energy usage. There is additional energy usage that could be offset if additional space on the site is 

made available for more PV modules, increasing the system capacity by up to ten percent without 

negatively impacting the system payback period. 

 

 
 

ECONOMIC CONSIDERATIONS 

 

A. Net Metering 

 

Net Metering is a program in which the utility company allows customers to connect renewable energy 

generators to the public utility power grid. Surplus power generated by the customer is able to be 

transferred to the grid, offsetting the cost of power supplied by the grid to the customer. The WWTP is 

currently on Alliant Energy’s industrial time-of-day rate schedule. This rate schedule consists of high, 

regular, and low energy charges, depending on the time of day and time of year. Each billing period, any 

excess solar PV production is sold back to the utility company at a reduced rate. Thus, it is more 

economically efficient to design the system such that it does not produce excess energy most months. 

 

B. Economic Analysis 

 

The estimated capital cost, including professional engineering services, for installing this system is 

$1,135,000. This is based on a system cost of approximately $2.00 per watt direct current (DC). Because 

of the recent impacts to supply chains, costs for solar PV equipment have risen approximately 30 percent 

in the past year. There is no definitive estimate on when prices will fall to normal levels. An approximate 

breakdown of the estimated construction cost is presented in Table 1. 

 

 
 
Figure 1  Projected Monthly Production and Usage 
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Using current estimated construction costs, the cost recovery period is approximately two years longer 

than if the project was constructed before the solar PV equipment cost increases. The current electricity 

rate using a blend of the time-of-day rates is approximately $0.51 per kilowatt hour (kWh), and the system 

would save approximately $40,000 in electricity costs in the first year. This savings is expected to 

increase as electricity rates are expected to rise approximately 3 percent per year. A financial analysis 

for this site is presented in Table 2 and Figure 2.  

 

 
 

 
 

C. Maintenance Costs 

 

The proposed solar PV modules have performance warranties, as described in a later section in this 

technical memorandum, and the modules are expected to perform well for 40 or more years. The solar 

Description 
Percentage of 

Total Cost 
Estimated 

Cost 

Labor 12% $140,000 

Racking 22% $250,000 

PV Modules 40% $450,000 

PV Inverters 8% $95,000 

Miscellaneous Materials 16% $175,000 

Professional Engineering Services  
(Design and Construction Phases) 

2% $25,000 

Totals 100% $1,135,000 

 
Table 1  Estimated Construction Cost Breakdown 

Estimated Cost Recovery (With Incentives) 22 years 

Total Cash Gained (40-year period) $1,536,000 

Return on Investment (40-year period) 153% 

 
Table 2  Financial Analysis 

 
 
Figure 2  Estimated Cumulative Cash Flow 
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PV inverters have an anticipated useful life of 15 to 20 years. However, the inverter component of the 

project cost is only approximately 8 percent of the total cost. Thus, even a complete replacement of the 

inverters near the end of, or after, the payback term would bring another 15 to 20 years of nearly free 

power. For this reason, Strand recommends an annualized maintenance cost that incorporates the 

replacement of all of the inverters between years 15 to 20 for budgeting purposes. On that basis, the 

annualized maintenance cost is expected to be approximately $4,750 total per year. This cost is included 

in the estimated cost recovery shown in Table 1 and Figure 2. 

 

D. Funding and Rebate Opportunities 

 

The following are known incentive opportunities that are subject to change based on the availability of 

program funding and the timing of construction: 

 

1. Focus on Energy Solar PV Incentive 

 

In Wisconsin, Focus on Energy offers an incentive program that can offset solar PV construction 

costs based on the system size and the sector in which it is installed. The current incentives for 

government entities are listed in Table 3.  

 

 
 

Based on the system presented in this study, the City would be eligible for an incentive of $81,000, 

which has been included in the economic analysis described in Table 2. The availability of 

program funding should be reviewed during the planning and design phases.  

 

SOLAR PV SYSTEM EQUIPMENT 

 

A. Solar PV Modules 

 

Solar PV modules consist of a series of semiconducting circuits that conduct electrons (electricity) when 

excited by sunlight (photons). The modules can be specified as monocrystalline, polycrystalline, or thin 

film modules. Each module type has specific advantages related to efficiency, longevity, and cost. 

However, each module type is also technologically advancing at a fast rate. Currently, Strand 

recommends using monocrystalline modules for their superior efficiency and aesthetics. Monocrystalline 

modules use a purer form of silicon to form each solar cell and have a black hue, whereas polycrystalline 

have a deep blue hue. Modules can be connected in series or parallel as necessary to produce the 

desired DC voltage and DC ampere flow. All modules have published performance warranties, which 

System Size 
(kW DC) Incentive per kW DC Maximum Incentive 

Up to 5 $1,000 $5,000 

5 to 10 $5,000 + $700 per kW above 5 kW $8,500 

10 to 100 $8,500 + $250 per kW above 10 kW $31,000 

100 to 300 $31,000 + $150 per kW above 100 kW $61,000 

300 to 500 $61,000 + $100 per kW above 300 kW $81,000 

500+  $81,000 

 
Table 3  Focus on Energy Solar PV Incentives 
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guarantee no less than 80 percent of rated output after 25 years. Research over the past 40 years, as 

published in the “National Renewable Energy Laboratory (NREL) Photovoltaic Degradation Rates–An 

Analytical Review”, has shown that most modules on the market today lose less than 0.4 percent of their 

output annually for at least the first ten years, so the modules are performing much better than the 

80 percent standard. Strand generally specifies modules with expectations that efficiency will be closer 

to 85 to 90 percent after 25 years. Thereafter, the module output would likely degrade 0.5 percent to 

1 percent annually. Thus, the modules generally perform very well for 40 years or more.  

 

B. Solar PV Inverters 

 

Solar PV inverters take the DC electricity flowing from the modules and convert it to AC electricity for 

connection to the electrical distribution system. For building-mounted solar PV arrays, inverters are often 

paired with module-level DC power optimizers, which help to increase the efficiency of the system, as 

well as assist in meeting increasingly stringent National Electric Code requirements. Modular inverter 

systems, recommended here, use several smaller inverters to improve overall reliability, while a central 

larger inverter is generally more efficient. Inverters are susceptible to damage from ambient temperatures 

and internal heat production, so they could fail in the range of 15 to 20 years. Typical manufacturer 

warranties for inverters are ten years but extended 15-year and 20-year warranties are a common option 

that manufacturers provide.  

 

CARBON FOOTPRINT IMPACT 

 

The installation of this solar PV system would reduce the City’s carbon footprint. Based on calculations 

used by the United States Environmental Protection Agency, each year this is estimated to be equivalent 

to: 

 

  
 

  
 

  
 
 
 

Driving reduced by 
842,700 miles, or 38,200 
gallons of gasoline used  

374 tons of carbon 
dioxide (CO2) eliminated 
from carbon footprint 

5,600 trees planted and 
grown for 10 years  

66 homes powered for 
one year 

117 tons of waste recycled 
instead of landfilled 

375,600 pounds of 
coal burned 
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APPENDIX 
SOFTWARE-GENERATED REPORT
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