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INTRODUCTION 

The City of Rhinelander is a woodland community of 7,642 people, located in the northern Wisconsin.1 Rhinelander 

is the county seat of Oneida County and contains some of the area’s most intensive industry and commerce.  

While Rhinelander is not a large city by population 

it has an abundance of natural beauty with plenty of 

lakes, forests, and wildlife. It is a hotbed for outdoor 

enjoyment like boating, biking, fishing, 

snowmobiling, hiking, and golfing. Rhinelander 

provides northern Wisconsin’s with several key 

resources like the area’s largest hospital, Nicolet 

Area Technical College,  and the Oneida County 

Airport that connects the area to Minneapolis, 

Chicago, and beyond. It is also a hub for big box 

stores and other consumer goods suppliers.  

Chris Frederickson, the Mayor of Rhinelander, has 

communicated his desire to usher in a culture 

change of looking toward the greater good while 

maintaining Rhinelander’s family values and sense 

of community.  

DOCUMENT MISSION STATEMENT 

The goal of this document is to provide the City of 

Rhinelander with information that will aid their development of a coordinated sustainability plan. Specifically, this 

document seeks to:  

• Summarize a process that can lead to creation of a formal sustainability plan 

• Provide and summarize feedback from resident stakeholders 

• Provide an assessment of the energy usage of City assets and conservation opportunities  

• Provide ideas for non-energy sustainability efforts. 

While the stakeholder feedback indicates non-energy priorities, energy remains a focus of this report at the request 

of the City and due to its relevance to their operating expenses and broader climate concerns.  

  

 
1 Rhinelander QuickFacts, July 1st, 2020 population estimate. U.S. Census Bureau. 
https://www.census.gov/quickfacts/fact/table/rhinelandercitywisconsin/PST045219 

https://www.census.gov/quickfacts/fact/table/rhinelandercitywisconsin/PST045219
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SUSTAINABILITY PLANNING OVERVIEW 

Sustainability is a concept with very broad applications and a definition that can vary. The United Nations defined 

sustainability as “meeting the needs of the present without compromising the ability of future generations to meet 

their own needs.” 2  Traditionally, sustainability is divided into three components: social, economic, and 

environmental. However, sustainability has also been broken out into 17 different areas as in the UN Sustainable 

Development Goals. The message here is sustainability can be framed very simply or in a detailed fashion. 

Figure 1. Comparison of Sustainability Concept Complexity 

     

Source: thwink.org and un.org  
 

The breadth of sustainability can be overwhelming. Sustainability plans help cities and organizations focus their 

efforts in achieving certain goals (e.g., 50% renewable 

energy by 2040) or pursuing certain principles (e.g., 

becoming the clean water capital of the state). 

Sustainability planning may soon be a requirement in 

Wisconsin based on Governor Evers’ clean energy 

provisions in the 2021-22 Executive Budget Bill, 3 so this 

document may serve as a starting point.  

Like Figure 1, these plans can be general or comprehensive 

in nature. ICLEI-Local Governments for Sustainability USA 

created the “Sustainability Planning Toolkit,” a 

comprehensive guidance document for local governments 

who wish to create a sustainability plan. This document 

provides the process flow in Figure 2.  The City of 

Rhinelander does not yet have a dedicated sustainability 

plan, group, goal, or initiative. They are currently at the 

 
2 Sustainability Planning Toolkit. ICLEI-Local Governments for Sustainability USA. December 2009. 
https://www.hud.gov/sites/documents/20399_ICLEI_SUSTAINABIL.PDF 
3 2021-23 State of Wisconsin Executive Budget Proposal. February 2021. Page 57. 
https://doa.wi.gov/budget/SBO/2021-23%20Executive%20Budget%20Complete%20Document.pdf 

 
Figure 2. Sustainability Plan Development Process 

https://www.hud.gov/sites/documents/20399_ICLEI_SUSTAINABIL.PDF
https://doa.wi.gov/budget/SBO/2021-23%20Executive%20Budget%20Complete%20Document.pdf
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Pre-Milestone planning phase of this process (See Figure 2).  

The Sustainability Planning Toolkit recommends the initial step be that the Mayor makes a commitment to 

developing a sustainability plan and to assign someone to lead its development. This report (Rhinelander  

Sustainability Planning Report) will serve to help the sustainability lead, the Mayor, and the City begin its 

sustainability journey and will provide information that will be useful for Milestones 1, 2, and 3. For this reason, the 

next section will focus on the initial three milestones. Throughout all steps, the public should be involved, and their 

input should be encouraged.  

A summary of the five milestones identified in the Sustainability Planning Toolkit is as follows.  

MILESTONE 1: CONDUCT A SUSTAINABI LITY ASSESSMENT 

The first step is to determine Rhinelander’s current state with respect to the sustainability areas of interest. This 

report primarily focuses on energy use of City assets, per client request. The Stakeholder Engagement section 

describes that jobs, economy, water, and well-being are also areas of interest for Rhinelander residents.  

MILESTONE 2: ESTABLISH SUSTAINABILITY GOALS  

Since sustainability can involve myriad issues, it is important to have goals that will help provide boundaries for the 

sustainability planning process. While the resulting plan may still involve many facets of sustainability, the goals will 

help establish a sense of priority to the different areas. In general, greenhouse gas emissions are included in these 

goals. Whatever issue the goal(s) is related to, it should follow the SMART goal framework.4 The goals should be:  

• S = Specific 

• M = Measurable 

• A = Achievable 

• R = Realistic 

• T = Time-bound 

MILESTONE 3: DEVELOP A SUSTAINABILITY PLAN  

This step involves generating the high-level 

strategies that will lead to goal achievement. Within 

a strategy (e.g., protect local waterways), there may 

be several “measures” that help implement the 

strategy (i.e., reduce road salting in winter, increase 

use of prescriptive medication drop boxes, etc.). 

The relationships of the goals, strategies, and 

measures is illustrated in Figure 3. 

 

 

 

 
4 https://corporatefinanceinstitute.com/resources/knowledge/other/smart-goal/ 

Sustainability 
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Figure 3. Goal Framework 

https://corporatefinanceinstitute.com/resources/knowledge/other/smart-goal/
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MILESTONE 4: IMPLEMENT MEASURES  

Once the plan has been developed and made public, the measures should begin to be implemented. There will need 

to be some priority to the order of implementation. The Sustainability Planning Toolkit recommends pursuing the 

“quick wins” to establish momentum and build public trust that progress is possible, and the goals are achievable. 

The public support from early successes will be useful when planning and implementing more ambitious, longer-

term measures. 

MILESTONE 5: EVALUATE AND REPORT RESULTS  

Reporting the results and progress of the measures will serve to create an accountability mechanism within the local 

government. The reporting will also benefit in other ways by maintaining transparency, building trust, and keeping 

the goals in the public spotlight.   

  



Rhinelander Sustainability Assessment EPD669 Capstone Rick Berry 

7 

 

STAKEHOLDER ENGAGEMENT 

Identifying the stakeholders and gathering their feedback is an important component of Milestone 1 (Conduct a 

Sustainability Assessment). Rhinelander’s stakeholders and defining roles are identified below.  

• Adult Residents 

• Children 

• Small Business 

• Industry 

• Local Government 

There is a web of interaction between these stakeholders and sustainability should ideally benefit all parties on some 

level. When industry is successful, people have gainful employment, can take part in commerce, and the local 

government has a steady source of tax revenue. When the children’s education is successful, industry and commerce 

have access to a quality workforce, the school system attracts families to area, and the local government has a steady 

source of tax revenue. When local government is operating effectively and has access to funds, it can better serve 

its citizens, commerce, and industry. 

GENERAL POPULATION SURVEY 

This report analyzes the City’s energy usage but also recognizes that there are many facets of sustainability outside 

of energy. To understand the priorities of Rhinelander’s general population, a short online survey was distributed 

via Facebook. The survey was distributed on March 17th, 2021 and closed after responses stopped coming in on 

March 20th, 2021. The survey consisted of eight questions including two demographic questions and one open-ended 

question. See Appendix A for the full survey and responses. The goal of the survey was to gain insight into: 

1. What is Rhinelander’s appetite for sustainability (Q3 – Q6)?  

2. What issues are most important to people (Q2, Q8)? 

3. Who is responding to the survey (Q1, Q7)? 

The survey generated 313 complete responses and an additional 30 partial responses. The key takeaways from the 

survey are: 

• There is general support for pursuing renewable energy but with moderation. 

• Decent work and economic growth is the leading concern. Clean water and good health were second and 

third in priority. 

• Education on the sustainable effects of renewable energy and other sustainable approaches may be key to 

gaining acceptance from population.    

APPETITE FOR SUSTAINABILITY  

Through several questions the survey indicates that there is an appetite for sustainability in general. Figure 4 and 

Figure 5 show that the respondents show majority support for sustainability. 63% of responses said that Rhinelander 

should pursue renewable energy projects and 85% of the people responded that they were generally in favor of 

sustainability. However, Figure 6 and Figure 7 indicates that the support for sustainability is moderate-to-

conservative in intensity. 55% of people said they were only “somewhat willing” to change their lifestyle in the 

interest of sustainability and 52% wished to see the City take moderate sustainability action. 
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Figure 4. Q3 - Should the City of Rhinelander pursue renewable energy projects? 

 

Figure 5. Q4 - Do you generally support the concept of "sustainability?" 

 

Figure 6. Q5 - How willing are you to change your lifestyle in the interest of sustainability? 
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Figure 7. Q6 - What level of sustainable activity would you like to see from the City of Rhinelander? 

 

IDENTIFYING THE IMPORTANT ISSUES     

Question 2 asked the respondents to choose which issues were most important to them. Figure 8 shows that jobs 

and economic growth was the clear leading issue throughout the survey process, while clean water and good health 

made up the second tier. Jobs and economic growth is the leading issues for all subgroups of respondents with one 

exception. People who responded “Aggressive” to Q6 (What level of sustainable activity would you like to see from 

the City of Rhinelander?) clearly identified clean water and sanitation as their leading indicator.   

Figure 8. Responses to Q2 - Which issues are most important to you? (Select your top 2) 
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The open-ended question (Q8)5 about making Rhinelander more sustainable generated 75 responses.  

Lastly, do you have any thoughts or ideas on making Rhinelander a more sustainable community? 

(Creativity is welcome) 

To identify the themes within this responses to this question, the responses were categorized with tags and the tags 

were quantified. The themes that received at least five mentions are tabulated in Table 1. The results of this question 

emphasize the demand for economic security (combining both jobs and economic growth), increased bike-ability, 

sustainability awareness education, and recycling infrastructure. 

Table 1. Summary of Responses to Survey Question Q8 

Theme (tags) Mentions Description 

Bikes 13 
This includes several mentions of the need for bike racks throughout the city, 
more bike trails in, out, and throughout the city, and safer bike lanes within 
the city.   

Education 11 
Most of these mentions relate to education as a path to support for 
sustainable initiatives. 

Recycling 10 
Several mentions explicitly noted a need for more receptacles in public 
places. Other mentions related to general promotion of recycling within the 
population and school system.  

Economic Growth 10 
Most mentions related to general economic concerns about the Rhinelander, 
while others noted explicitly the lack of downtown business open at night.  

Jobs 9 
There is a significant concern over growing and maintaining good-paying 
jobs. This is supported by the results of Question 2.  

Housing 7 Several mentions of high rental prices and lack of affordable housing options.  

Renewables 6 
Most mentions involve solar, but those are split between commercial- or 
community-scale and residential-scale applications.  

Water 6 There were two mentions of PFAS. 

Amenities 5 
These mentions includes additional parks, green space, things for people to 
do (e.g., skate park, pond hockey rink, downtown plaza). 

SURVEY RESPONDENT DEMOGRAPHICS  

The survey generated 343 total responses with over two-thirds of the responses coming from Rhinelander residents. 

92 of the respondents were residents who also worked in Rhinelander, while only 37 of the respondents were people 

who worked in but did not reside in Rhinelander. 

 
5 Q8: Lastly, do you have any thoughts or ideas on making Rhinelander a more sustainable community? (Creativity 
is welcome) 
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Figure 9. Responses to Q1 - Describe your affiliation with Rhinelander? (Check all that apply) 

 

Figure 10 shows that most of the respondents were between the ages of 18 and 45 (52%), while another 36% of 

respondents were between the ages of 46 and 65. The survey failed to effectively reach the high school-age 

population, which may represent a leading indicator of the interests of future young professionals. A supplemental 

survey may need to be distributed to capture the interest of this age group. The 65 and older age group is also likely 

underrepresented in this survey and may be a result of its online distribution. Unfortunately, timelines and COVID 

restrictions limited the ability to field the survey by other means. 

Figure 10. Survey Respondents by Age 
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OVERVIEW OF RHINELANDER ENERGY USAGE 

Determining where the City of Rhinelander gets energy, what are the component costs, and how much energy it 

consumes is another important component of Milestone 1 (Conduct a Sustainability Assessment). The City gets its 

electricity and gas from Wisconsin Public Service (WPS). It currently has 86 WPS  accounts that include buildings, 

water pumping, exterior lighting, and traffic signals. The electric and gas consumption information in this report 

come directly from the WPS accounts the City is responsible for. Over 80% of the city’s energy costs are due to 

exterior lighting, pumping, and water treatment.  

Figure 11. Annual Energy (Electric and Natural Gas) Costs by Category 

  

While the City does spend money on water, it is a small cost relative to energy.6 For this reason, water conservation 

measures have not been a focus of this report.  

 
6 The volumetric water charges are accurate, but the quarterly charges required estimating.  
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Figure 12. Annual Water and Energy Costs 

 

The annual energy usage and environmental impacts of the City’s WPS accounts are tabulated below. 

Table 2. Energy and Environmental Impacts of City Accounts 

Category 
Electric Usage 

(kWh) 
Gas Usage 
(therms) GHG (tCO2)7,8 

Water Impact 
(gal)9 

WWTP 1,002,000 34,780 1,12710 470,940 

Pumping 1,033,332 11,169 932 485,666 

Exterior Lighting 1,090,230 0 915 512,408 

Buildings 417,555 49,997 642 196,251 

NA 37,132 1,689 41 17,452 

Traffic Lights 31,536 0 26 14,822 

Parks 20,966 0 18 9,854 

Total 3,632,751 97,633 3,702 1,707,393 

  

 
7 0.000839 tons of CO2 (tCO2) per kWh, based on eGRID data found in US EPA’s Power Profiler for the MROE. 
https://www.epa.gov/egrid/power-profiler#/MROE 
8 11.665 tCO2 per kWh, based on the US EPA Greenhouse gas equivalency calculator. 
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 
9 0.47 gallons per kWh, based on Consumptive Water Use for US Power Consumption. National Renewable Energy 
Laboratory (NREL). December 2003. https://www.nrel.gov/docs/fy04osti/33905.pdf 
10 Includes 85.2 tCO2 estimate from biogas flaring. Assumes 7,800 ft3/day going is flared for half of the year. Based 
on communication with Jim Gossage, Foreman of Rhinelander Wastewater Treatment Plant. 

Electricity, 
$257,020 

Streetlighting, 
$169,010 

Natural Gas, 
$53,298 

Water, 
$20,272 

https://www.epa.gov/egrid/power-profiler#/MROE
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://www.nrel.gov/docs/fy04osti/33905.pdf
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SUMMARY OF ENERGY EFFICIENCY RECOMMENDATIONS 

Several facilities were visited and toured to collect information and inform energy efficiency recommendations. The buildings involved were the DPW Building, 

the Water Utility and its associated storage building, the City Hall, and the Fire Station. From these visits and additional conversations with the site contacts, the 

following recommendations were made. These focus on measures with short-term actionability. Longer term opportunities are included in the Recommendations 

Section. The following table summarizes the recommendations resulting from the site visits and provides the environmental benefits. The preliminary savings 

estimates correspond to a 6% reduction in operating costs and a 15% reduction in GHGs.  

Table 3. Summary of Energy Efficiency Recommendations 

Rec 
# 

Description 
Energy 
Savings 
(kWh) 

Energy 
Savings 

(therms) 

 Cost 
Savings   

 
Estimated 

Cost  

 
Incentives  

Simple 
Payback 

GHG 
Reduction 

(tCO2) 

Water 
reduction 
(gal/year) 

1 
Convert Existing Street 
Lighting to LED 

474,906 0 $11,026 $0 $0 0.0 398.45 223,206 

2 
Shift Main Pumping Station 
Reservoir Filling to Off-Peak 

0 0 $4,528 $0 $0 0.0 0.00 0 

3 
Replace (19) 70-watt HPS 
wall packs with 13-watt LED 
wall packs 

12,483 0 $748 $4,085 $285 5.1 10.47 5,867 

4 
Replace fluorescent Lamps 
with TLEDs 

4,960 0 $516 $2,050 $625 2.8 4.16 2,331 

5 
Improved Biogas Usage with 
CHP 

118,260 0 $8,184 $75,000 $4,730 8.6 99.22 55,582 

6 RCx Fire and Police Station 9,806 760 $1,301 $12,500 $2,500 7.7 8.23 4,609 

7 
Optimize or Repurpose City 
Hall 

20,771 3,710 $3,938 NA NA NA 17.43 9,762 

8 
Weatherize the Water 
Utility Garage (increase roof 
insulation to R-30) 

0 2,007 $961 $4,896 $1,606 3.4 11.71 0 

Total    641,186 6,478 $31,201 $98,531 $9,746 3.2 549.66 301,357 
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EXTERIOR LIGHTING 

The City of Rhinelander’s largest energy expense is exterior lighting, 

primarily street lighting which accounts for over $175,000 per year (or 

37% of the City’s energy costs). This isn’t surprising as street lighting 

typically accounts for 20-50% of municipal energy expenses.11 Most of 

Rhinelander’s street lighting is provided by energy-intensive high-

pressure sodium (HPS) fixtures. These are easily identified by their 

orangish-yellow light. Replacing HPS street lighting with LED fixtures can 

save 40-60% of the energy consumed. 12  LED technology offers 

additional non-energy benefits over HPS, such as superior color 

rendering and reduced maintenance. One drawback of LED exterior 

lighting is that it often has a negative impact on night sky visibility, 

increasing sky glow via its “whiter light.”13 Careful specification of the 

LED fixtures and their characteristics can reduce the sky glow impacts 

of this efficiency upgrade. 

Unfortunately, the bulk of the street lighting in Rhinelander is owned 

by WPS so the City does not have the independence to update the fixtures nor claim the resulting cost savings.14 

WPS charges for exterior lighting using only a monthly fee and not a per-kWh fee.  

Table 4. Street Lighting Details 

Acct Ending in Quantity Fixture Description Input Wattage15 

-00030 102 250W HPS Cobrahead 295 

-00030 20 100W HPS Cobrahead 138 

-00030 1 400W HPS Cobrahead 465 

-00030 1 150W HPS (Customer Owned) 188 

-00030 4 250W HPS (Customer Owned) 295 

-00030 354 150W HPS Cobrahead 188 

-00030 46 150W-equivalent LED unknown 

-00030 21 250W-equivalent LED unknown 

 
11 American Council for an Energy-Efficient Economy (ACEEE). Reducing Energy Use in Public Outdoor Lighting. 
February 4, 2020. https://www.aceee.org/toolkit/2020/02/reducing-energy-use-public-outdoor-lighting 
12 The South-central Partnership for Energy Efficiency as a Resource (SPEER). Street Lighting Retrofit 
Implementation Guide. https://eepartnership.org/wp-content/uploads/2017/09/Final-Combined-
Streetlighting.pdf 
13Flagstaff Dark Skies Coalition. LED Lighting and Dark Skies. September 20, 2020. 
http://www.flagstaffdarkskies.org/led-lighting-dark-skies/ 
14 Wisconsin Public Service Company. P.S.C.W. Volume No. 7,  2nd Rev. Sheet No. E4.44 (f), Schedule Ls-1. “LED 
Lighting - The decision to replace existing sodium vapor or metal halide lamps with LED lighting equipment will be 
at the sole discretion of the Company [WPS] and will take into consideration good utility operating practice and the 
desires of the customer.” https://www.wisconsinpublicservice.com/company/wi_tariffs/LS1.pdf 
15 Input wattage values are based on ComEd’s Default Wattage Table. 
https://es.comed.com/WaysToSave/ForYourBusiness/Pages/FactSheets/FixtureWattageTable.aspx 

Figure 13. Typical HPS Street Light Fixture 

https://www.aceee.org/toolkit/2020/02/reducing-energy-use-public-outdoor-lighting
https://eepartnership.org/wp-content/uploads/2017/09/Final-Combined-Streetlighting.pdf
https://eepartnership.org/wp-content/uploads/2017/09/Final-Combined-Streetlighting.pdf
http://www.flagstaffdarkskies.org/led-lighting-dark-skies/
https://www.wisconsinpublicservice.com/company/wi_tariffs/LS1.pdf
https://es.comed.com/WaysToSave/ForYourBusiness/Pages/FactSheets/FixtureWattageTable.aspx
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Acct Ending in Quantity Fixture Description Input Wattage15 

-00015 10 400W HPS Cobrahead 465 
Source: WPS billing data 

While WPS does own the fixtures, they do offer an LED tariff structure which offers modest cost savings. If all the 

HPS fixtures identified in Table 4 were converted to LED, the total costs for these two accounts would reduce by 8%, 

from $138,807 to $127,782 per year. See Table 5 for details on the relevant exterior lighting WPS tariffs.16  

Table 5. Street Light Cost Comparison 

Fixture Description HPS Monthly Cost LED Monthly Cost Cost Reduction 

100W HPS (9,000 lumens) $17.29 $14.35 17% 

150W HPS (14,000 lumens) $19.74 $18.07 8% 

250W HPS (27,000 lumens) $24.32 $22.75 6% 
Source: WPS Rate Book, Ls-1 

RECOMMENDATION 1. CONVERT EXISTING STREET LIGHTING TO LED  

As stated in the previous Exterior Lighting Section, the street lights are owned by WPS rather than the City of 

Rhinelander. The result of this is than an upgrade of the lights to LED will produce small savings but will also not 

incur upfront costs. The broader benefit of this is that it reduces the energy consumption of Rhinelander. 

Converting all of the HPS street lights to LED will save the City $11,000 per year and reduce their energy 

consumption by 475,000 kWh annually. See Appendix B for calculation details.   

PUMPING 

Like exterior lighting, pumping is often a significant portion of 

municipal energy expenses. This category accounts for one quarter of 

Rhinelander’s energy costs and consists of several pumping 

applications. There are 20 lift stations, 7 well pumps, 2 water towers 

and 1 main pumping station. The main pumping station was built in 

2012 and contains five submersible pumps, all on variable-speed 

drives (VSDs).17 VSDs are recommended for this application because 

they can match the pumping capacity to the influent wastewater 

while also yielding energy savings at part-load conditions. Some of the 

lift stations, including the Coon Street Lift Station, have undergone 

improvement as recently as February of this year.18  

RECOMMENDATION 2. SHIFT MAIN PUMPING STATION RESERVOIR PUMPING TO OFF -PEAK 

The main pumping station reservoir moves sewage through four miles of 20-inch piping from the station to the 

WWTP. The reservoir at the main pumping station will get pumped dry by the main pumping station pumps, which 

 
16 Wisconsin Public Service Company. P.S.C.W. Volume No. 7,  2nd Rev. Sheet No. E4.44 (f), Schedule Ls-1. 
17 City of Rhinelander Wastewater Treatment Plant brochure. 
http://www.rhinelandercityhall.org/uploads/Water%20and%20Wastewater%20Utility/WaterWastewater/Rhinela
nder%20WWTP%20Brochure.pdf 
18 Communication with Jim Gossage, Foreman of Rhinelander Wastewater Treatment Plant. 

http://www.rhinelandercityhall.org/uploads/Water%20and%20Wastewater%20Utility/WaterWastewater/Rhinelander%20WWTP%20Brochure.pdf
http://www.rhinelandercityhall.org/uploads/Water%20and%20Wastewater%20Utility/WaterWastewater/Rhinelander%20WWTP%20Brochure.pdf
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presents a maintenance issue. If no water is moving through the pipes, materials (rags, wipes, etc.) may be allowed 

to settle in the pipe, possibly leading to blockages. To prevent this, the main pumping station reservoir is pumped 

full of river water. This process requires a 105-hp pump to run for 30 minutes. Presently, this process occurs at 2 pm, 

outside of the winter peak period but within the summer peak period.19 Shifting this process to an off-peak time 

may reduce demand charges for the WWTP. This is a critical process and having staff present at the WWTP is 

desired.20 Since the summer peak demand period is from 8 pm to 6 pm, and the WWTP staff is present from 7 am to 

3 pm, there is a small window (7 am to 8 am) to be able to shift the pumping outside of the peak window while also 

having plant staff available. The maximum possible cost reduction of doing this is $4,500 per year. See Appendix B 

for calculation details. 

  

 
19 The summer peak demand period for Cg-20 accounts is defined as 8 pm to 6 pm, June through September (non-
holidays).  
20 Conversation with Jim Gossage, WWTP Foreman.  
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WASTEWATER TREATMENT PLANT (WWTP)  

The Rhinelander WWTP is the single largest 

source of energy costs. The entire facility is on a 

single account, with time-of-use electric service 

and medium commercial and industrial (C&I) gas 

service. The electric rate class for the WWTP 

differs from all other buildings’ rates covered in 

this section. This rate structure has a separate 

charge for demand and provides two rates for 

energy: on-peak and off-peak. Of the $72,400 

annual electric bill, energy accounts for 61% of 

the electric bill while demand charges represent 

38%. With this type of billing structure, both 

reducing consumption and shifting demand load 

can generate cost savings.  

As a result of its treatment processes, the WWTP generates biogas which is primarily methane.21 During the heating 

season, an average of 8,300 ft3 per day of biogas is generated and used to fire a boiler that provides heat for the 

anaerobic digester. Outside of the heating season, an average of 7,800 ft3 per day of biogas is disposed of by flaring 

it off.22 When biogas is flared off, it is essentially wasting an available energy resource.23  

Figure 14. Cost Components of WWTP Electric Bill

 

 
21 https://www.biogas-renewable-energy.info/biogas_composition.html 
22 Communication with Jim Gossage, Foreman of Rhinelander Wastewater Treatment Plant. 
23 Gross, Daniel. Fuel Intentions: American industry wastes insane amounts of gas by burning it off. It doesn’t have 
to. August 28, 2015. https://slate.com/business/2015/08/biogas-methane-natural-gas-flares-u-s-industry-wastes-
tons-of-gas-by-burning-it-off-but-it-doesnt-have-to.html 
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https://www.biogas-renewable-energy.info/biogas_composition.html
https://slate.com/business/2015/08/biogas-methane-natural-gas-flares-u-s-industry-wastes-tons-of-gas-by-burning-it-off-but-it-doesnt-have-to.html
https://slate.com/business/2015/08/biogas-methane-natural-gas-flares-u-s-industry-wastes-tons-of-gas-by-burning-it-off-but-it-doesnt-have-to.html
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RECOMMENDATION 3. REPLACE EXTERIOR WALL PACK LIGHTING WITH LED FIXTURES 

The WWTP and Main Pumping Station 

have (25) 70-watt HPS wall pack fixtures 

on the exterior its building and (12) of 

these were operating during the 

daytime. Not only are these types of 

fixtures inefficient compared to LED 

versions, but the daytime operation is 

during the on-peak energy prices and 

contributes to summer peak demand 

charges. LED-equivalent fixtures for this 

application can be as low as 10 to 13 

Watts. 24  This improvement can save 

nearly 14,000 kWh and reduce costs by $970 annually. See Appendix B for calculation details.   

Funding Opportunities: There are Focus on Energy incentives ($15 per fixtures) available for this measure.  

RECOMMENDATION 4. REPLACE FLUORESCENT LIGHTING WITH TLEDS 

Much of the interior lighting in the City’s facilities, including the WWTP, is provided by linear fluorescent fixtures. 

Based on the site visits, it appears that some of the interior spaces (e.g., Fire Station and parts of the Water Utility) 

have replaced their fluorescent tube lighting with tubular LEDs (TLEDs). This reflects one of the most cost-effective 

means of adopting LED lighting. Additionally, the facilities that I visited showed consistent practice of turning off 

lights when they are not needed. This reduced operation tends to reduce the payback of this measure, but the low 

cost of these TLEDs allows the measure to be cost-effective. Replacing 500 fluorescent lamps throughout the 

buildings can save over $500 per year and have a payback of less than three years. See Appendix B for calculation 

details. 

Funding Opportunities: There are Focus on Energy incentives ($1.25 per lamp) available for this measure.  

RECOMMENDATION 5: INVESTIGATE BIOGAS USAGE WITH CHP  

According to Jim Gossage, Wastewater Utility Foreman, Rhinelander does not currently have a local resource for 

disposing of grease trap waste, a byproduct of restaurants. This presents an issue for local generators of these high-

strength waste stream, but an opportunity for the City. 

Fats, oils, and greases (FOG) can be attractive from a treatment plant perspective because they are energy-rich 

substances that can increase biogas yields. An additional benefit is that the City could monetize the tipping fees by 

charging to dispose of the wastes. Conversely, FOGs present disadvantages like odor concerns, clog concerns, 

increased digester monitoring, and possibly additional material handling infrastructure.25 Digester health must be 

 
24 See RAB Lighting’s WPLED10 (https://www.rablighting.com/product/WPLED10) and WPLED13 
(https://www.rablighting.com/product/WPLED13). 
25 F.O.G. Digestion Program, Village of Essex Junction. http://neiwpcc.org/fogold/fog-docs/Oct%207%202008/10-
JUTRAS-FOG.pdf 

Figure 15. Exterior HPS Lighting Operating During Daytime 

https://www.rablighting.com/product/WPLED10
https://www.rablighting.com/product/WPLED13
http://neiwpcc.org/fogold/fog-docs/Oct%207%202008/10-JUTRAS-FOG.pdf
http://neiwpcc.org/fogold/fog-docs/Oct%207%202008/10-JUTRAS-FOG.pdf
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considered, but it is possible to simply add FOGs to the anaerobic digesters. A similar sized WWTP in Essex Junction, 

Vermont is doing just that.26  

The Essex Junction WWTP feeds FOGs directly to their anaerobic digesters on a schedule to optimize biogas 

production. The increased biogas generation has allowed the WWTP the opportunity to use CHP microturbines to 

supply over a third of the plant’s energy needs. For more information on direct injection of FOGs into anaerobic 

digesters, please contact Essex Junction Water Quality Superintendent, Jim Jutras at (802) 878-6943 or 

jim@essexjunction.org. 

Presently, nearly 8,000 ft3 biogas is wasted per day when digester heat is not needed. Two opportunities exist to 

further utilize the available biogas: add gas storage capacity or install combined heat and power (CHP) generators. 

Adding gas storage would reduce the need to flare of biogas during portions of the spring and fall seasons, offsetting 

some of the natural gas consumption of the facility.   

This biogas could also be used to generate electricity using a CHP internal combustion generator or microturbine. 

These units burn biogas to generate and electricity and provide heat for anaerobic digester loads. Preliminary 

estimates indicate that a 15-kW generator could be supported by the current biogas production levels. If operated 

continuously, this generator could produce over about 118,000 kWh per year and offset $12,000 in annual energy 

costs. However, since the WWTP currently uses biogas to offset natural gas usage, the realized cost savings would 

be closer to the electric cost savings of $8,300 per year. See Appendix B for calculation details.  

Funding Opportunities: Focus on Energy offers grants for this application through their Renewable Energy 

Competitive Incentive Program (RECIP).27 There may also be an opportunity to fund any research studies, if they are 

needed for this application.28  

 

 

  

 
26 The Rhinelander WWTP typically treats 2.21 million gallons per day (MGD) while the Essex Junction WWTP treats 
2.0 MGD on average.  
27 RECIP issues requests for proposals three times per year and projects may be partially or fully funded.  
https://www.focusonenergy.com/RECIP 
28 Focus on Energy’s Biogas Feasibility Study Grants for Anaerobic Pretreatment and Anaerobic Digesters Facilities. 
January 2020. https://www.focusonenergy.com/sites/default/files/inline-
files/Feasibility%20Study%20Guidelines_2020.pdf 

mailto:jim@essexjunction.org
https://www.focusonenergy.com/RECIP
https://www.focusonenergy.com/sites/default/files/inline-files/Feasibility%20Study%20Guidelines_2020.pdf
https://www.focusonenergy.com/sites/default/files/inline-files/Feasibility%20Study%20Guidelines_2020.pdf
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BUILDINGS 

The Buildings Category primarily consists of the seven buildings, though more are identified in Figure 15. The primary 

sources of energy expense for the city are the fire and police stations, library, public works (DPW), city hall, the water 

utility, and its associated 

garages. The primary 

sources of energy expense 

for the city are the fire and 

police stations, library, 

public works (DPW), city 

hall, the water utility, and its 

associated garages. Some of 

the lesser buildings such as 

the railroad and logging 

museums, and the 

properties acquired for the 

library expansion are not 

going to be the focus of this 

report.  

The first step to establishing a successful sustainable buildings effort, is to assess the current state of the city’s 

buildings. Benchmarking these buildings will allow the city to compare its buildings’ energy usage against each other. 

Benchmarking will also help establish a baseline energy standard that can be referenced as future efficiency projects 

are implemented. One way to benchmark buildings is to convert their energy usage from all fuels to an energy use 

intensity (EUI) value.  The EUI is a measure of how much energy is required per area of building on an annual basis. 

Unfortunately, the conditions of the pandemic may render some of the benchmarking results useless. In the 

buildings where internal operations have changed significantly in 2020 (i.e., Library or City Hall), the usage data does 

not reflect typical operation and will be less useful for future comparison purposes.  

Table 6. Rhinelander Building Key Information 

Building Area (ft2)* 
Electric Usage 

(kWh/yr) 
Gas Usage 

(therms/yr) 
Water Usage 
(Gallons/yr)† 

Fire / Police Departments‡ 24,800 196,123 15,203 188,000 

Library 15,350 75,230 5,453 NA 

DPW 23,000 46,720 11,115 89,000 

City Hall 14,300 41,541 7,420 32,000 

Water Utility 8,600 18,938 3,393 10,226 

Water Utility Garage 13,400 4,765 6,473 NA 

Police Outbuilding 2,000 3,141 801 NA 

Pioneer Park Maint. Bldg. 2,900 7,914 977.2 NA 
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* Most of the area values were estimated using Google maps and its measuring tool. 
† The water usage data is sourced directly from the Rhinelander Water Utility. 
‡ The Fire and Police department buildings share an electric account and there is no way to separate their data. 
 

Figure 17. Rhinelander Building Energy Usage Intensity Compared to ASHRAE 100-2015 

  

 

Figure 17 appears to indicate that most City of Rhinelander facilities are performing at a high level. After visiting 

several of the buildings, it appears that some of this is a result of efficient behavioral practices like turning off lights 

where not needed. Another factor may be that the ASHRAE EUI values are based on non-pandemic conditions. In 

the case of the Fire and Police Stations, the provided comparison should be relatively appropriate since it is an 

essential service that was probably less impacted by pandemic conditions. In other buildings that are likely to involve 

more human interaction (e.g., library), the comparison may not be as appropriate.  

For each building, the electric and gas usage profiles will be compared against the heating and cooling seasons to 

identify possible inefficiencies and establish usage. Heating and cooling degree-days (HDD and CDD) will be used to 

estimate the effects of weather. Degree-days are a compound unit of measure that reflect how much and how often 

the outside air temperature is above or below a balance point.29  

 
29 Degree Days - An Introduction. https://www.degreedays.net/introduction 
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FIRE & POLICE DEPARTMENTS 

The Rhinelander Fire Department (RFD) located at 128 West Frederick Street uses the most energy of the six 

previously identified buildings. It is a one-story, 15,200 ft2 building that includes garage space for the RFD vehicles. 

This building shares a wall with the Rhinelander Police Department building. The Rhinelander Police Department 

portion of the building is one-story and approximately 9,600 ft2. The two departments share an electric account but 

have separate gas accounts. There are two electric meters for this building, one three-phase meter that supplies 

85% of the RFD’s energy and another supplying single-phase power. The three-phase usage pattern shows a 

consistent usage pattern with a peak during the cooling season. Air-conditioning appears to account for about the 

14% of the annual usage of the three-phase meter. The single-phase usage pattern shows a mild increase in usage 

during the heating season. This may be the result of supplemental electric heat, such electric baseboard heaters. 

The rooftop of this building has about 21,000 

ft2 of flat roof area and no shading from 

neighboring structures or trees, making it a 

possible candidate for rooftop solar PV 

system. Using a rule-of-thumb assumption 

of 10 W/ft2, and a conservative estimate that 

60% of the roof space can be utilized,30 this 

building could have about 127 kW of solar 

capacity. 127 kW capacity correlates to 

about 166,000 kWh generated per year 

which is 85% of the electric bill of the Fire 

Department and Police Department.  

 
30 This assumption is meant to account for unknown variables and other limitations such as fire code and roof load 
concerns.  

Figure 18. Aerial View of Fire and Police Department Building 
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Figure 19. Rhinelander Fire and Police Department Electric Usage 

  

The gas usage of the RFD building very closely follows the heating degree-days which indicates that the gas usage is 

primarily for space heat and the HVAC controls effectively match the usage to the heating load. There is also a small 

amount of gas usage (11% of annual total) throughout the year, suggesting a gas-fired water heater.  

Figure 20. Rhinelander Fire Department Gas Usage 

 

The gas usage of the RPD building also follows the HDD profile well which indicates reasonable HVAC controls, 

though there is a bit of higher gas usage during the coldest months. There is also a small amount of gas usage (12% 

of annual total) throughout the year, suggesting a gas-fired water heater.  
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Figure 21. Rhinelander Police Department Gas Usage 

 

The police station has a neighboring outbuilding (presumably for storage) that consumes both gas and electricity. 

This is assumed to be for lighting and heating related to storage. This building is on its own account. 

Figure 22. Police Department Storage Building 

 

RECOMMENDATION 6. RETROCOMMISION THE FIRE AND POLICE STATION 

The Rhinelander Fire Station was originally a educational vehicle maintenance space building built by Nicolet Area 

Technical College in the 1950s. It was converted to the Rhinelander Fire Station in 1972 and the connected-yet-

separated Rhinelander Police Station was added in the shortly after. The Fire and Police Station share an electric 

account but have separate gas accounts. The facility has undergone several additions including the addition of four 

living quarters and additional vehicle bays. The Fire Station’s HVAC system is a complicated assembly of different 

HVAC systems that have been added over time as the additions were completed.  
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• A condensing hot water boiler provides heat to the lobby, recreation room, kitchen and chiefs’ offices.  

• A separate condensing hot water boiler provides in-floor radiant heat to the newest vehicle bays.31 

• Gas-fired unit heaters provide heat to the older vehicle bays. 

• Electric baseboard heaters provide heat to the four additional living quarters. 

• The temperature controls in some locations appear to be outside of the zones they control. 

Additionally, there are complaints that the air conditioning that serves the kitchen space is operating during winter 

months. This could reflect an inoperable economizer damper which instead of providing free cooling during pleasant 

weather (~60°F – 70°F), it increases the heating load on the building and provides cold drafts to the occupants. 

Alternatively, the air conditioner could actually be operating in the winter and that would indicate a controls failure.    

This report recommends that the Fire Station and Police Station be retrocommissioned. Retrocommissioning (RCx) 

is typically not advisable to smaller facilities like this, however the complexity of the various systems and controls 

requires an a detailed assessment that is typically provided by RCx services. Retrocommissioning can save smaller 

facilities 3 - 12% of annual energy usage by focusing on low- and no-cost measures.32 It may also extend the life of 

the HVAC equipment and improve occupant comfort. Assuming an RCx study finds 5% savings, RCx could result in 

$1,400 annual savings.  

  

 
31 This unit is currently inoperable and is being replaced.  
32 Retro-commissioning webpage. ComEd. 
https://www.comed.com/WaysToSave/ForYourBusiness/Pages/RetroCommissioning.aspx 

https://www.comed.com/WaysToSave/ForYourBusiness/Pages/RetroCommissioning.aspx
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LIBRARY  

The Rhinelander Public Library located at 106 North 

Stevens Street is a 15,350 ft2 building with a 

basement. The library was constructed in 1903, 

renovated in the 1980s, and is being considered for 

expansion and redesign.33  

The Library’s electric usage show peaks in both 

heating and cooling season, suggesting that some 

supplemental electric heat is present. Despite 

having peaks in both seasons, the base load of the 

building is still 80% of the total electric usage.  

 

Figure 23. Rhinelander Library Electric Usage 

 

 
33 Building upon the 113-year history of the Rhinelander District Library. Persike, Eileen. April 22, 2016. 
https://starjournalnow.com/2016/04/22/building-upon-the-113-year-history-of-the-rhinelander-district-library/ 
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The Library’s gas usage indicates that gas is the primary heating fuel. There is also a small amount of gas usage (11% 

of annual total) throughout the year, suggesting a gas-fired water heater.  

Figure 24. Rhinelander Library Gas Usage 
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DEPARTMENT OF PUBLIC WORKS 

The City of Rhinelander Department of Public 

Works (DPW) building is located at 644 

Washington Avenue. This building is a one-

story, 23,000 ft2 metal-clad structure. The 

electric usage pattern shows peaks in both the 

heating and cooling seasons, suggesting that 

there is some amount of electric heat in the 

facility. The facility is heated by a condensing 

boiler and water heat is provided by a gravity-

vented gas-fired storage water heater. The 

cooling is provided by two residential-sized 

split system air conditioners located on the 

roof. The temperature in the office space is 

controlled by a programmable thermostat, 

though the thermostat is reportedly not 

programmed due to occupant preference. The 

exterior lighting of this facility consists of high-

intensity discharge (HID) security fixtures,34 but on-site conversations indicated that many of the fixtures’ lamps had 

burned out and likely were not replaced.  

The roof is relatively flat and without obstruction and may be a good candidate for rooftop solar. Assuming 10 W/ft2 

and 60% of the roof space is usable, there is enough space for over 90 kW of solar capacity. PVWatts35 estimates 

that this more than enough capacity to satisfy all the electric energy for the DPW building, the neighboring water 

utility building, and its storage buildings.   

 
34 HID lighting types include high-pressure sodium, metal halide, and mercury vapor lights. 
35 PVWatts is an online solar PV calculator developed by National Renewable Energy Laboratory (NREL). 
https://pvwatts.nrel.gov/pvwatts.php 

https://pvwatts.nrel.gov/pvwatts.php
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Figure 25. DPW Building Electric Usage 

 

The gas usage pattern for the DPW building follows the heating season but not as tightly as the RFD building. There 

is also a small amount of gas usage (12% of annual total) throughout the year, representing the gas-fired water 

heater operation.  

Figure 26. DPW Building Gas Usage 
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CITY HALL 

The Rhinelander City Hall is located at 135 South 

Stevens Street. It is a three-floor, (including 

basement) historic, brick building that serves as the 

center of the city’s operations. In addition to 

supplying the meeting space for town hall-style 

events, it provides office space for the water utility, 

city clerk, payroll, HR, city administrator (part-time), 

and the mayor (part-time). Cooling is supplied by 

seven ductless air-source heat pumps located 

around the perimeter. These units likely separate the 

building into seven cooling zones and allow for 

cooling only the areas that need it. These heat 

pumps have a SEER rating 36  of 15 to 17 and are 

relatively efficient. Heating is provided by three 

newer 399-MBh condensing hot water boilers. These 

boilers distribute heat via radiators. Lighting is provided by fluorescent T8 lighting.  

The equipment in this building is fairly efficient, but the building envelope and orientation are limitations to 

maintaining comfort in parts of the building. The attic insulation is provided by eight to ten inches of loose-fill 

fiberglass insulation, which corresponds to about R-30 insulation. The insulation itself was colored gray in areas 

which typically indicates that there is air escaping the conditioned space and traveling through the insulation (i.e., 

the insulation becomes a dirty air filter).  

Figure 27. Evidence of Air Leakage in City Hall Attic 

 

 
36 SEER refers to seasonal energy efficiency ratio and is a measure of a units cooling efficiency over the season.   



Rhinelander Sustainability Assessment EPD669 Capstone Rick Berry 

32 

 

The electric usage for this building indicates a small amount of electric cooling, accounting for about 8% of the annual 

energy usage.  

Figure 28. City Hall Electric Usage 

 

The gas usage profile supports that the facility is heated by a gas boilers and the domestic hot water is provided by 

an electric water heater. The gas usage follows the heating degree-days fairly closely indicating an HVAC system that 

can reasonably modulate itself to match load.  

Figure 29. City Hall Gas Usage 

 

RECOMMENDATION 7. OPTIMIZE OR REPURPOSE CITY HALL  

City Hall is a spacious building consisting of two occupied floors with very high ceilings, a basement, and a spacious 

attic area. The total square footage of the building is estimated at 14,300 ft2, and provides office space for the Mayor, 

City Administrator, City Clerk, Water Department Clerk, Human Resources and also a public meeting space on the 

second floor. At the time of the site visit (midday on a Friday) there were three personnel working in the building. 
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On-site conversations indicated that the space is typically occupied by about four employees, but could be up to 12 

employees.  

While this building itself is relatively efficient, it is very lightly loaded in terms of occupancy. Typical spacious office 

environments offer 250 to 500 ft2 per employee. At typical and peak conditions, this building is providing 3,500 ft2 

and 1,200 ft2 per employee, respectively. The second floor presently only has one occupied office.  

This report recommends that this space be optimized or repurposed.  

• Optimizing the space involves consolidating City employee’s office spaces to reduce the number of facilities 

needed. If there are other small offices that the City maintains for only a few people (it not appear so from 

the buildings found in the utility data), perhaps those personnel can be moved to City Hall to reduce the 

number of buildings needed. 

• Another option would be to sell City Hall and move operations to a more appropriately sized facility. This is 

a historic building and its sale would likely have resistance by those who value its contributions to 

Rhinelander’s culture. However, an additional benefits of this action could be that the City Hall could be 

repurposed as multi-family housing and would help impact the housing availabilty concerns of Rhinelander 

residents. 

 

Water Util ity  

The Rhinelander Water Utility is located at 1032 Coon 

Street and is housed in a single-story, 9,600 ft2 building. 

The cooling for the building appears to be provided by 

two residential-sized split system air conditioners 

located on the roof. The electric usage shows a peak in 

both the cooling and heating seasons. The 2020-21 

heating season appears substantially higher than the 

previous year’s, suggesting a change in building 

operation or HVAC equipment status. The base load of 

the building is 75% of the building’s electric usage. 
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Figure 30. Water Utility Electric Usage 

 

The gas usage for this site also shows an increase in heating energy during the 2020-21 heating season. Based on 

site visit conversations, this corresponds to a timeframe when the building was being insulated (wall and ceiling). 

There is zero gas usage for two of the summer months, suggesting that HVAC equipment is the only gas consuming 

equipment at this building.  

Figure 31. Water Utility Gas Usage 
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WATER UTILITY GARAGE 

There is a separate account the “water department garage,” which 

is the middle of the three buildings identified in green in Figure 32. 

The middle building is the only one of the three that has gas service 

and stores vehicles and vessels that contain liquid. The usage 

profiles that follows represents only the middle of the three 

buildings. The other two garages are connected to the DPW 

Building’s electric account and contain only a handful of light 

fixtures that are operated sparingly. 

The building is a metal storage structure and was not originally 

intended to be conditioned (heated or cooled). It is currently 

heated by one of two large gas-fired unit heaters and is set to 

maintain a 51°F temperature. The building has been retrofit with 

3.5 inches of fiberglass batt wall insulation which has been damaged or missing in several areas. The roof has what 

appears to be a flexible reflective insulation material that is less than an inch thick. There are also six large daylighting 

panels of translucent corrugated roofing material which are completely uninsulated. In several areas, there was 

daylight shining directly through the building envelope, indicating a source of infiltration. The condition of this 

building’s envelope explains the relatively high gas usage. This building costs over $3,100 per year to keep at 51°F. 

These garages appear suitable for rooftop 

solar installations as there is limited shading 

potential from surrounding structures, 

though the middle building would likely see 

shade from the southernmost building. The 

roof portions with solar potential are 

outlined in dark green in Figure 32. 

Assuming 10 W/ft2 and 60% of the roof 

space is usable, there is enough space for 

over 29 kW of solar capacity on these three 

buildings. PVWatts estimates that this more 

than enough capacity to satisfy all of the 

electric energy for the DPW building, the 

neighboring water utility building, and its 

storage buildings.   

 

Figure 32. Water Utility Garages 

Figure 33. Roof Insulation of Water Utility Garage 
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Figure 34. Water Utility Garage Electric Usage 

 

The gas usage also reflects a space heat operation, though there is small amount of base load throughout the year. 

This accounts for only 4% of the account’s usage, but it is a load not typically present in storage facilities.  

Figure 35. Water Utility Garage Gas Usage 

 

RECOMMENDATION 7. WEATHERIZE THE WATER DEPARTMENT GARAGE 

The Water Department Garage currently has a very ineffective building envelope. The roof insulation is nonexistent, 

the wall insulation is damage, and there are holes in the building envelop.  If this space is to be kept conditioned in 

the future, the envelope should be both sealed and insulated.  
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Figure 36. Condition of Water Utility Garage Wall Insulation 

  

Increasing the roof insulation to R-30 could reduce the gas usage by 2,000 therms and the annual energy cost by 

$960. This estimate only assumes the roof insulation is added. If the wall insulation were repaired and the building 

were sealed, savings would likely be greater.  

Funding Opportunities: There are Focus on Energy incentives ($0.80 per therm saved) available for this measure 

through the Custom Project Program.  

PLANNING RECOMMENDATIONS 

ESTABLISH A SUSTAINABILITY LEAD AND WORKING GROUP 

The first step of Rhinelander’s sustainability journey (identified as “Pre-Milestone Planning” in Figure 2) should be 

to put someone in charge of sustainability. This person would be accountable for its progress and will coordinate the 

various departments and stakeholders that are impacted by its plan. Additionally, a sustainability group or 

commission should be built of various stakeholder groups (government, citizens, business, etc.) and they should 

meet regularly to both create and develop ideas, but also to track progress on the implementation. If these meetings 

were public, it would offer interested public parties to provide their input as well.  

SET GOALS 

Setting Goals is Milestone 2 of the sustainability plan development process (See Figure 2). One area that is going to 

be focused on, per client request, is reducing the City of Rhinelander’s operating expenses. As stated previously GHG 

emission reductions should also be addressed in the set of sustainability goals. One option for an energy 

conservation goal would be:  

Reduce the electric and natural gas usage of the City of Rhinelander’s assets (buildings, street 

lighting, pumping, and water treatment) by 20% (from 2020 baseline) by 2027.   

A goal such as this will require that a baseline level of energy usage be established. Using 2020 usage data is 

problematic due the impacts of the COVID-9 pandemic. If deeper energy usage histories are available, this will be 
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expanded upon in the final draft. The feasibility of this goal does depend on the results of additional information 

gathering that has not yet occurred. The results of any energy will support the reduction percentage and target date 

for the goal.  

The City of Rhinelander should also develop a goal that addresses the GHG emission, perhaps similar to:  

Reduce the GHG emissions of the City of Rhinelander’s assets (buildings, street lighting, 

pumping, and water treatment) by 25% (from 2020 baseline) by 2027.  

The survey detailed in the Stakeholder Engagement Section indicated that jobs and economic growth, water quality, 

good health and well-being are significant interests of the Rhinelander population. These topics should be addressed 

during the goal setting process. 

EVALUATE STRATEGIES AND MEASURES  

Whichever goals are decided on during Milestone 2 (Establish Sustainability Goals), the next step is to evaluate the 

strategies and measures that will be used to achieve those goals. The following sections propose strategies and 

measures that may be “quick wins” for Rhinelander to consider.   

STRATEGY: EDUCATE THE PUBLIC ON SUSTAINABILITY OPPORTUNITIES  

The theme of education came up throughout this project. Educating the Rhinelander residents and businesses will 

serve to both link them to available resources (financial incentives, contractors, ideas) and better equip them to 

respond to sustainability proposals. There are opportunities to provide information on the following resources 

through local radio and television. These measures seek to promote existing energy resources for residents most in 

need.  

MEASURE: PROMOTE RESIDENT ENERGY EFFICIENCY 

While this doesn’t directly impact the sustainability of city-owned buildings, helping connect Rhinelander residents 

to energy efficiency and sustainability resources can benefit the city as a whole. Listed below are some of the 

resources available to many of the residents of Rhinelander. 

1. Free Products - Focus on Energy offers a free package of energy efficiency products to once every three 

years. These packs include a range of products like LED light bulbs (standard, globe, candelabra, and flood), 

duct sealing tape, showerheads (fixed or handheld) and faucet aerators. 

For more information, see https://focusonenergymarketplace.com/free.  

2. Discounted Products - Focus on Energy also offers the direct purchase of discounted energy efficient 
products at cheaper-than-Amazon prices. These products currently include LED light bulbs (standard, 3-
way, flood, candelabra, globe), smart thermostats, aerators, showerheads (fixed and handheld), 
thermostatic shower valves, and advanced power strips.  
For more information, see https://focusonenergymarketplace.com/. 

 
3. Free Weatherization for Income-Qualified - The goal of the Wisconsin Weatherization Assistance Program 

(WISWAP) is to save energy by targeting households with an excessive energy burden and that are made 
up of elderly, handicapped and/or children under 6 years of age. Qualified applicants can receive substantial 
upgrades to their residence at no cost to them, including new furnaces, new refrigerators, insulation, air 
sealing, and efficient lighting. This program has not exhausted their funds in recent years, indicating an 
opportunity to increase the participation by qualified Rhinelander residents.  

https://focusonenergymarketplace.com/free
https://focusonenergymarketplace.com/
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The agency will then coordinate to have an energy auditor will look at the home to see what actions can be 
taken to make it more energy efficient.  Weatherization services differ with each home depending on how 
it was built and its condition, though they include services like: 

  A person may be eligible for weatherization services if: 

• They have received benefits from Wisconsin’s Home Energy Assistance Program (WHEAP) or their 
gross income for the last month is equal to or less than 60% of Wisconsin's state median income 
(SMI) for their family size, and their dwelling or apartment has not been weatherized before. 

• Their household meets certain priorities that may include a high energy burden or use, an elderly 
or disabled member or a child under six. 

Fact Sheet: http://homeenergyplus.wi.gov/docview.asp?docid=28995&locid=25 

MEASURE: PROMOTE LOW-INCOME ENERGY BILL ASSISTANCE 

4. Energy Bill Assistance – There are a few organizations that can aid low-income people on their energy bills. 
Educating the public by promoting these programs may increase the aid provided to the residents of 
Rhinelander. 

a. Wisconsin Home Energy Assistance Program (WHEAP) – This program aids with heating costs, 
electric costs, and energy crisis situations. Operating with federal and state funding, the program 
helps households across the state to help lower the burden incurred with monthly energy costs. 
Most types of fuel are eligible to receive assistance. Whether a home uses wood, propane, natural 
gas, electricity, or fuel oil for heat, energy assistance is available if the person(s) qualify.  

Fact Sheet: http://homeenergyplus.wi.gov/docview.asp?docid=28937&locid=25 
WHEAP page: http://homeenergyplus.wi.gov/category.asp?linkcatid=239&linkid=118&locid=25 
 

b. Keep Wisconsin Warm/Cool Fund (KWW/CF) – Through public, private, and individual donations 
this fund is dedicated to providing energy assistance to those in need. KWW/CF is tasked with 
preventing energy-related crises and homelessness. In addition to energy assistance, KWW/CF 
also provides rental assistance.  

Website: https://kwwf.org/ 
 

c. Heat for Heroes – This program extends additional assistance beyond KWW/CF and WHEAP to 
veterans in need. In Oneida County, Heat (and Housing) for Heroes assisted 39 veterans in 2017 
and 101 veterans in 2018.  

Website: https://heat4heroes.org/ 
  

http://homeenergyplus.wi.gov/docview.asp?docid=28995&locid=25
http://homeenergyplus.wi.gov/docview.asp?docid=28937&locid=25
http://homeenergyplus.wi.gov/category.asp?linkcatid=239&linkid=118&locid=25
https://kwwf.org/
https://heat4heroes.org/
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STRATEGY: SUPPORT TENANT WEATHERIZATION AND INSULATION  

The residences of Rhinelander are 60% rental 

properties and many of these building are 

older stock and are not efficient homes. 37 

Rental properties present a problem of 

motivations often referred to an “incentive 

disconnect.” A 2020 Climate Plan proposed by 

the US Senators identifies this as a need but 

unfortunately offers no options for corrective 

actions.38  

“We will need creative new policy to 

overcome the unfortunate “incentive 

disconnect” that is common for rental 

properties: renters suffer from 

inefficiencies via high utility bills while 

property owners—who often don’t 

pay the energy bills for the rental properties they own— see little return for investing in efficiency 

upgrades.” 

As the report state implies, these two circumstances 

result in very limited proactive investment in rental 

properties. Since most tenants pay the energy costs, 

this creates a structure that impedes financial 

mobility.39 Lower income people who are forced to rent 

rather than own are the ones who will pay the most for 

energy. In addition, their energy also represents a much 

higher percentage of their overall income, often paying 

three times higher than other households. 40  The 

average Wisconsin household in Wisconsin spends 2.2% 

of their annual income on energy41 while the average 

low-income family in Wisconsin spends 6-8%.  

 
37 Communication with Mayor Chris Frederickson.  
38 The Case for Climate Action, Senate Democrats Special Committee on the Climate Crisis. August 25, 2020. 
https://www.schatz.senate.gov/imo/media/doc/SCCC_Climate_Crisis_Report.pdf 
39 88% of renters pay all energy costs directly. Bird, S., & Hernández, D. (2012). Policy options for the split 
incentive: Increasing energy efficiency for low-income renters. Energy policy, 48, 506–514. 
https://doi.org/10.1016/j.enpol.2012.05.053 
40  Low-Income Household Energy Burden Varies Among States — Efficiency Can Help In All of Them. US Office of 
Energy Efficiency & Renewable Energy. December 2018. 
https://www.energy.gov/sites/prod/files/2019/01/f58/WIP-Energy-Burden_final.pdf 
41 Percentage of Household Income Spent on Electricity by State. Electric Choice. 
https://www.electricchoice.com/blog/percentage-income-
electricity/#:~:text=On%20average%2C%20the%20majority%20of,spend%20on%20electricity%20is%202.15%25. 

Figure 37. The “Incentive Disconnect” 

Figure 38. US Low-Income Energy Burdens by State 

https://www.schatz.senate.gov/imo/media/doc/SCCC_Climate_Crisis_Report.pdf
https://doi.org/10.1016/j.enpol.2012.05.053
https://www.energy.gov/sites/prod/files/2019/01/f58/WIP-Energy-Burden_final.pdf
https://www.electricchoice.com/blog/percentage-income-electricity/#:~:text=On%20average%2C%20the%20majority%20of,spend%20on%20electricity%20is%202.15%25
https://www.electricchoice.com/blog/percentage-income-electricity/#:~:text=On%20average%2C%20the%20majority%20of,spend%20on%20electricity%20is%202.15%25
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While anecdotal, one Facebook poster the in Rhinelander Renters Groups provides insight to the experience that a 

low-income family may face.42  

 

“…the cabin was a tiny 300 square foot dive that I paid all the utilities accept the water bill and 

the new owners wanted to raise my rent 200 bucks and also make me pay the water bill. All I had 

was a shower and a sink for dishes. The main house had laundry for the upstairs and downstairs, 

and dishwashers. I asked the tenants their bills. They split their water bill between the two 

apartments and the downstairs paid gas and electric and the upstairs only electric. My little 

dilapidated hut in the back cost just as much for gas and electric as the downstairs unit that had 

3 times the square footage and 2 bedrooms and a nice fullsize bathroom. I paid more utilities 

altogether than the upstairs renter. Plus the new owners also wanted us to pay for our own 

plowing now too. 

As a consequence, I went out and bought my own house. 3 bedroom 1 bath, large 2 car garage 

with opener. Nice size lot. Square footage 1800. My mortgage, utilities and water bill cost the 

same as what they wanted me to pay for that shithole. 

I froze in that house. I had one gas wall furnace that constantly had to have the pilot relit because 

it would blow out if it was windy outside and you opened the door. I used to drive the 

neighborhood and snag everyones bags of leaves to line the outside with two bags high around 

the entire cabin as an insulation barrier. 

The neighbor came over to help me unthaw my kitchen sink once and he found there was no 

insulation behind the walls under the cabinets so he brought over some insulation board he had 

extra in his garage and put it up under the kitchen sink to try and stop the pipes from freezing 

every year. I had to wait 6 days for the property management to come thaw my pipes and they 

only did because I called city hall and reported them and then told them I did. And yet when I told 

the new owners that the house wasn't properly insulated they said their house inspection said it 

was and that they weren't investing any money to update the cabin just the main house… 

…And yes it was my choice to live in the dive but I couldn't afford the 700 plus for a 2 bed 1 bath. 

Yup I'm aware that some places cost less but werent available when I needed one.” 

 

This account relates an unfortunate reality that some homes are uninsulated. Wisconsin Statute states that a rental 

property must be capable of maintaining 67°F in all rooms of the building, measured from the center of the room.43 

Unfortunately, this requirement is a bit abstract and places the burden on the tenant to provide a measurement 

that is likely to be refuted. Additionally, this requirement ignores the reality of living in a space. Beds are not typically 

 
42 The link to this post is not provided because I don’t have permission to share the poster’s identity.  
43 Wisconsin Statute, ATCP 134.04.2.b.2, Residential Rental Practices. 
https://docs.legis.wisconsin.gov/code/admin_code/atcp/090/134/04/2/b/2 

https://docs.legis.wisconsin.gov/code/admin_code/atcp/090/134/04/2/b/2
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placed in the center of a room and the lack of insulation will result in frequent temperature swings (i.e., furnace 

cycling on and off every ten minutes).  

Wisconsin previously had the Rental Weatherization Program which required that rental units constructed prove 

compliance with weatherization standards before the property could change ownership.44 This statute did require a 

prescribed level of insulation.45 Unfortunately, this law repealed in the 2017 Wisconsin Act 59 and the Rental 

Weatherization Program was deactivated as of January 1st, 2018.   

In a location that can experience two full months of subzero temperatures,46 a rented residence that is providing 

income for another should be required to be insulated. This is a matter of respect for our fellow person. As one study 

points out, effective corrective actions for this difficult to identify.47  

The City should work with their property owners and renters should work to propose and pilot solutions to this issue.  

STRATEGY: INCREASE RECYCLING AWARENESS AND ADOPTION 

These measures in 

MEASURE: ADD RECYCLING BINS IN PUBLIC SPACES 

Recycling was identified as an area of concern by the Rhinelander population (See Table 1). One idea provided by 

several survey respondents was the need for recycling bins in the parks and downtown areas. This was noticed during 

a survey of the downtown area. Adding public recycling bins everywhere a trash receptacle is located, would 

significantly increase the opportunities for residents to recycle.  

MEASURE: SCHOOL FOOD WASTE AUDIT  

Another initiative would be to begin an assessment of the Rhinelander School District’s waste. Schools produce a 

large amount of food wastes and paper waste. Assessing the current state of the schools is important and will help 

identify conservation opportunities. The USDA, US EPA, and the University of Arkansas produced comprehensive 

guidance on how to plan, conduct, and act on the results of a food waste audit. 48 Some of the more interesting food 

waste reduction ideas from that guidance include:  

• Scheduling recess before lunch showed a reduction in food waste of 40%, while increasing fruit and 

vegetable consumption by 54%. 

• Extending lunch period from 20 minutes to 30 minutes reduced 13% less entrée waste, 12% less vegetable 

waste, and 10% less milk waste.   

• Giving food creative names can increase the consumption of certain foods. For example, a Cornell study 

reported that calling carrots “X-Ray Vision Carrots” doubled their consumption. 

 
44 Wisconsin Statute, 101.122 Rental Unit Energy Efficiency. 
https://docs.legis.wisconsin.gov/2015/statutes/statutes/101/i/122 
45 Wisconsin Department of Safety and Professional Services, SPS 367. Rental Unit Efficiency.  
https://docs.legis.wisconsin.gov/code/register/2018/755b/remove/sps367.pdf 
46 2013-14 had 66 winter days of subzero temperatures. Rhinelander Weather Book: 1908 – Present. Updated 
March 3, 2021. https://www.weather.gov/media/grb/climate/books/Rhinelander%20Record%20Books1.pdf  
47 Bird, S., & Hernández, D. (2012). Policy options for the split incentive: Increasing energy efficiency for low-
income renters. Energy policy, 48, 506–514. https://doi.org/10.1016/j.enpol.2012.05.053 
48 Guide to Conducting School Food Waste Audit – A Resource for Schools. April 2017. 
https://doe.sd.gov/cans/documents/FoodWasteAudit.pdf 

https://docs.legis.wisconsin.gov/2015/statutes/statutes/101/i/122
https://docs.legis.wisconsin.gov/code/register/2018/755b/remove/sps367.pdf
https://www.weather.gov/media/grb/climate/books/Rhinelander%20Record%20Books1.pdf
https://doi.org/10.1016/j.enpol.2012.05.053
https://doe.sd.gov/cans/documents/FoodWasteAudit.pdf
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• Slicing fruits showed a 73% increase students eating more than half their apples.  

STRATEGY: REDUCE WINTER SALT USAGE  

With the recent closure of two municipal wells, water quality is an acute concern for the Rhinelander. These 

measures seek to address this concern and promote healthy waterways by reducing chloride runoff.  

MEASURE: INCORPORATE BRINE IN DE-ICING IN ROAD CLEARING OPERATIONS 

The Wisconsin Department of Transportation spent over 

$555,598 on road salt in the 2018-19 winter season.49 Road 

salt is expensive, it corrodes infrastructure, and it makes its 

way into surface waters. Incorporating anti-icing brine 

applications appears to reduce the salt needed for winter 

road clearing. For example, Madison, Wisconsin introduced 

brine into their operations in 2010. Their 5-year average salt 

usage afterwards is 60% lower than the 5-year average 

before brine use.50 Using brine may lead to lower salt costs 

and help lower chloride levels into local waterways.  

Other municipalities’ success stories can be found on the 

Wisconsin Salt Wise website.51  

From Portage:   

In 2018/19, we outfitted our first plow truck with 

a pre-wetting system and took the calibration 

down to 225lb/lane mile. By January 2021, all 

three salt trucks were running pre-wet and we 

dropped our salt use an additional 10 tons per event. We’re now averaging 20 tons per event.  

We average 20-25 salting events per year and are seeing an $800-$1,000 per event cost 

savings. We have received nothing but positive comments about the level of service since 

January of 2021. 

From Superior:  

The City of Superior’s salt use has decreased significantly since 2014. In the past two years, the 

City of Superior has used about 1,000 tons less salt (a 34% decrease) and saved over $60,000. 

 
49 Annual Winter Maintenance Report 2018-2019, Wisconsin Department of Transportation. Page 13. 
https://wisconsindot.gov/Documents/doing-bus/local-gov/hwy-mnt/winter-maintenance/annual-report-2018-
19.pdf 
50 Road Salt Report. Wenta, Rick. March 2020. 
https://www.wisaltwise.com/documents/PDFs/Road%20Salt%20Reports/Road-Salt-Report-2019-final.pdf 
51 Wisconsin Salt Wise website. https://www.wisaltwise.com/Take-Action/Winter-Maintenance-
Professionals/Municipal-Champions 

Figure 39. Road Salt Use in Madison Over Time 

https://wisconsindot.gov/Documents/doing-bus/local-gov/hwy-mnt/winter-maintenance/annual-report-2018-19.pdf
https://wisconsindot.gov/Documents/doing-bus/local-gov/hwy-mnt/winter-maintenance/annual-report-2018-19.pdf
https://www.wisaltwise.com/documents/PDFs/Road%20Salt%20Reports/Road-Salt-Report-2019-final.pdf
https://www.wisaltwise.com/Take-Action/Winter-Maintenance-Professionals/Municipal-Champions
https://www.wisaltwise.com/Take-Action/Winter-Maintenance-Professionals/Municipal-Champions
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Our most significant barrier was receiving support to invest in new equipment. However, the 

annual cost savings and salt reductions have increased support for these investments. 

STRATEGY: INCREASE BIKE FRIENDLINESS  

Bike friendliness was the most commonly mentioned topic is Question 8 of the Rhinelander Sustainability Survey 

(See trend table). These comments indicated a desire to add bike lanes to roads, increase the number of bike trails, 

improve the existing bike trails, and also add bike racks for parking.  

MEASURE: BIKE RACKS 

Bike racks can help foster an environment that encourages bike riding, improving health and the environment in the 

process. There is also a business case for effective bike parking as that attracts the biking clientele and gives them a 

reason to make that their destination. One of the repeated comments related to adding bike racks to the downtown 

area. A survey of the downtown area showed that there were indeed bike racks located in the downtown area on 

Brown and Stevens streets, between Frederick St. and King St. The bike racks are not permanently fixed to the ground 

which certainly provides flexibility for the City but may not inspire confidence of the riders. One or two people could 

lift a rack with a bike locked to it. This can be a particular issue for owners of higher-end bikes that may cost 

thousands of dollars.  

Unfortunately, bike rack availability does 

not appear to be a concern of local 

businesses or public institutions. The 

when bike racks appeared outside of 

downtown, they were often treated as a 

nuisance. For example, the bike rack at 

the Riverwalk Centre shopping mall was 

placed next to the portable brat fry 

house, about 100 feet from the entrance 

to Trig’s Grocery Store. This rack was also 

small and not permanently affixed to the 

ground.   

The City of Rhinelander has an 

opportunity to promote bike riding by 

encouraging permanent bike rack 

installations at businesses and public 

institutions (e.g., ArtStart, Oneida County Courthouse, City Hall). One potential solution comes from St. Paul, 

Minnesota. There, the city is promoting bike rack installation by offering a 50-50 cost sharing for bike rack purchase 

and installation.52   

  

 
52 Key Initiative: Expanding Bike Parking in Saint Paul. https://www.movemn.org/initiative/bike-parking-saint-paul/ 

https://www.movemn.org/initiative/bike-parking-saint-paul/
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STRATEGY: DECREASE CITY ENERGY EXPENSES  

A city that has embraced energy efficiency and renewable energy strategies will insulate itself against rising energy 

costs in the future. This may better allow a city to fund its essential operations and also allow the local government 

to better serve its citizens. While thinking long-term thinking is not always appropriate for businesses, municipalities 

have relatively stable futures and long-term considerations will provide benefits to future generations. 

MEASURE: PURSUE DISTRIBUTED SOLAR OPPORTUNITIES  

Several of the City facilities discussed in this report have suitable conditions for rooftop solar. Distributed solar refers 

to solar photovoltaic systems that are installed on or near the facilities that use the energy. These systems are still 

connected to the local energy grid. While net metering is available, the most cost-effective solar PV installations will 

typically avoid sending energy back to the grid. 

The solar potential of the several buildings are provided in Table 7. The nominal solar capacity (kW) was estimated 

based on a rule-of-thumb of 10 W/ft2 of roof area53 and another assumption that only 60% of the identified roof 

area is usable for solar (i.e., roof penetrations, shading, etc.).54  

Table 7. Distributed Rooftop Solar Potential 

Location 
Solar-Capable 
Roof Area (ft2) 

Nominal Solar 
Capacity (kW)* 

Estimated Annual 
Generation (kWh) 

Annual Energy 
Consumption (kWh) 

Fire-Police Dept. 21,200 127 166,000 196,123 

DPW 15,600 93 100,000 46,720 

Water Utility 3,600 22 28,600 18,938 

Water Utility Garages 4,800 29 38,000 4,765 
* Solar capacity is estimated using a rule-of-thumb of 10 W/ft2 and 60% of roof space usability  

Since rooftop solar PV systems can have lifetimes of 30 years and beyond,55 it often best to install when roofs are 

replaced (or shortly thereafter). The benefits of distributed solar include offsetting electric costs and insulating the 

City from future electric cost volatility.  

MEASURE: PRIORITIZE OPERATING AND LIFECYCLE COST INTO DESIGN OF NEW CITY BUILDINGS 

When a new building is being planned, consider the lifetime energy costs in its design. The Library is one Rhinelander 

building that is slated for a significant renovation. The current building has been around for 118 years and the 

updated building will likely be around for another 50. Some of the energy-related design decisions will impact the 

facility for its entire life. One-time savings during the initial construction of building may cost the City more over 

decades of operation. Energy efficiency and renewable energy options with longer paybacks such as geothermal 

heat pumps, solar PV, and solar hot water should be seriously considered for public facilities.  

  

 
53 Two sources confirm this rule-of-thumb: braggawatt.com and nwwindandsolar.com.  
54 Engineering assumption.  
55 Researchers at NREL Find Fewer Failures of PV Panels and Different Degradation Modes in Systems Installed after 
2000. April 10, 2017. https://www.nrel.gov/news/program/2017/failures-pv-panels-degradation.html 

https://www.nrel.gov/news/program/2017/failures-pv-panels-degradation.html
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CONCLUSION 

Rhinelander is a community of people that are motivated to keep their water clean, their residents employed, and 

their community a healthy place to live and raise families. While the City does not have a formal sustainability plan 

in place, it does have a number of positive things going relating to sustainability. There is productive engagement 

with interest groups and government operation, great community organizations, and even a 7.5-MW solar PV project 

that is soon beginning construction. The community is primed for a coordinated sustainability effort led by the city 

and driven by the community. This document should provide the City of Rhinelander with an appropriate dock to 

launch from on its development of a formal Sustainability Plan. 
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APPENDIX A. STAKEHOLDER SURVEY AND RESULTS 

This is section includes the full list of questions, their responses, and the results from the survey fielded from March 

17, 2021 through March 20, 2021.  

Q1 - Describe your affiliation with Rhinelander? (Check all that apply) 

• Resident  - 46.81% (242) 

• Employed in Rhinelander - 24.95% (129) 

• Temporary resident (summer cabin, etc.) -  3.09% (16) 

• Visits from a neighboring area - 4.84% (25) 

• Has friends and family in the area -  20.31% (105) 

 

Q2 - Which issues are most important to you? (Select your top 2) 

• Reducing poverty and hunger - 10.14% (65) 

• Good health and well-being - 17.63% (113) 

• Clean water and sanitation - 18.10% (116) 

• Social equality - 4.84% (31) 

• Clean energy and climate action - 7.02% (45) 

• Decent work and economic growth - 28.71% (184) 

• Conserving natural resources - 13.57% (87) 

 

Q3 - Should the City of Rhinelander pursue renewable energy projects? 

• Yes - 63.31% (214) 

• Maybe - 28.40% (96) 

• No - 8.28% (28) 

 

Q4 - Do you generally support the concept of "sustainability?" 

• Definitely yes - 54.97% (188) 

• Probably yes - 30.12% (103) 

• Might or might not - 10.82% (37) 

• Probably not - 3.51% - (12) 

• Definitely not - 0.58% - (2) 

 

Q4a – [If not] Can you describe why you feel that way? 

• Quite simply ongoing maintenance issues, the lack of energy produced vs investment and amount of land 

lost in order to produce energy that isn’t dependable all day everyday is the exact opposite of sustainable. 

Should a compact renewable resource be out there where ongoing costs won’t cripple its own investment 

I’d be more interested. For now I feel credits so that private owners can implement their own energy 

reduction strategy would be far more productive than acres of unusable land that can’t be used to impact 

the environment in a positive way by tree growth and co/co2 reduction just to lower 500 homes if the 

conditions are perfect for a solar farm....not sustainable.  

• Dont think government can do anything efficient and should be limited.  

• Feel it’s all hype 

 



Rhinelander Sustainability Assessment EPD669 Capstone Rick Berry 

48 

 

Q5 - How willing are you to change your lifestyle in the interest of sustainability? 

• Very willing - 40.07% (123) 

• Somewhat willing  - 54.72% (168) 

• Not willing - 5.21% (16) 

 

Q6 - What level of sustainable activity would you like to see from the City of Rhinelander? 

• Aggressive - 21.90% (67) 

• Moderate - 51.96% (159) 

• Slow and incremental - 23.53% (72) 

• None - 2.61% (8) 

 

Q7 - What is your age range? 

• Younger than 18 - 1.61% (5) 

• 18 – 45 - 52.41% (163) 

• 46 - 65 36.01% (112) 

• Older than 65 - 9.97% (31) 

 

Q8 - Lastly, do you have any thoughts or ideas on making Rhinelander a more sustainable community? (Creativity 
is welcome) 

1. Create a better image of Rhinelander. Our city is involved in law suits as an example. In addition people 
look before they listen. The street I live on has a seriously unfinished run down house that has looked 
the same for 21 years. The city needs to correct the problem plus landlords that do not maintain the 
properties. They devalue all the other properties. Thank you. 

2. Allow private homeowners and business owners to to devise their own strategy and make it worth their 
investment by issuing tax credits.  Maybe not tax people more to use electric or hybrid vehicles. 

3. more options for public transportation especially for those who are in poverty. Safer roads for people to 
use alternative means like bicycling 

4. You need to define "sustainability". There are all kinds of sustainability....woods, population, education, 
etc. 

5. All area leaders should work towards creating a unified taxing district. Fire and paramedics, police, parks, 
etc. like we do with the public library currently. Rhinelander is enjoyed by everyone living around it's city 
limits, but these people don't share the costs associated. And the city experiences a property tax rate 
that is nearly triple those of the surrounding townships. 

6. Solar powered street lights. Better public transportation. Possibly covered cab stops with a phone 
charging station. One or two cabs on duty to “hail”. This could help eliminate waits and encourage bar 
goers and such easy rides to the other side of town to bars and shops. (especially in the winter). trolly 
and bus stops in the summer. It would make town fun and attract tourism plus encourage people to 
spend more time in town with the family. More bike lanes and bike racks in town. There are not many 
options for chaining and parking bikes around town. shopping directory’s  placed around town so people 
know what shops there are and where they are. There are shops around town that I didn’t know where 
there and I have lived here all my life (36 years). Plus the directory’s could be used to promote parades 
and other events around town. Often times events are not announced which leads to a small turn out. 

7. Invest in our schools. Excellent schools attracts business and investment to the area, which leads to 
innovation. Also- more paths for biking around town. 

8. Fix the roads. 
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9. It's probably not realistic right now, but we could look and move toward electric vehicles. The city (and 
county and school district and towns, etc.) have many vehicles that over some reasonable period could 
be replaced with all-electric vehicles as far as the technology will allow.  ============= When we lived 
in Duluth, Minnesota, we used the Western Lake Superior Sanitary District often, as did many other 
people.  They had a service whereby their technicians would examine products they received to see if 
they could simply be redistributed to people who could use them.  Paint, some chemicals, and other 
materials were labeled and described at their facility and made available for very reasonable fees for 
people to take.  We painted several apartments, repaired our apartment building's roof, and did some 
repair/construction projects with items we acquired at WLSSD.  I don't know what they do now, for we 
moved back to Rhinelander in 1994, but that system worked well. ================ The city could 
think toward assisting in ways to produce renewable energy. ================== One thing on my 
mind a lot these days is that developing public spaces is always a good idea.  Town Line park is "living on 
the edge" these days with plans to sell it or at least sell most of it.  Granted, it is technically county land, 
but things could be worked out.  It would be a great spot to preserve for many reasons, and one I've not 
seen discussed is the possibility of community gardens or something like that. 
=============================== Community gardens would be another thing to consider within 
the city.  Back to Duluth...........we took part in a community garden program whereby users were granted 
or rented (depending on income) spaces for their own gardens.  Rules were simple:  garden organically, 
take care of your garden, share part of your crop with those who need help.  The program even provided 
water and fencing.  We had a 20 x 20-foot space except one year when one was left over and we had 
two of them. ============================ Strong education programs on this topic would be 
helpful.  Some seem to think we are immune to climate change up here or even that climate change is a 
hoax or some such phenomenon.  In fact, we will see significant effects of climate change up here that 
could seriously impact our way of life, and that time is not terribly far away. 

10. Reduce pollution from the paper mill - incredibly toxic and harmful for residents and environment; 
resolve PFAS issue in on our water supply - necessary to ensure health of residents and to keep residents 
here. Rhinelander tests as one of the most toxic cities in the state - this is not okay. 

11. The rent needs to change. Most people can’t afford $650+ in rent. 

12. Better paved bike trails and bike lanes 

13. Make it easier for bikers to ride to work to dangerous on all roadways now!! 

14. Education. Our public needs to be educated on why this is important and how they can help. 

15. We have so many lakes, yet drive outside of town and there are plastic bags and litter on every side road. 
An awareness campaign on the impact of plastic vs paper; lawn chemicals, etc. which make it into our 
lakes,  would have an impact. Education will change minds. 

16. A city council that is more willing to put forth such actions 

17. I think these were loaded questions pushing a socialist agenda.  These types of questions lead industry 
to look elsewhere.  There is nothing in these questions that leads to road repair or industrial good paying 
jobs. 

18. Tree planting, gardens, teaching forest sustainability at RHS via CAVOC, 

19. Recycling “trash” cans in parks and in town next the current garbage cans.   Bike racks downtown Solar 
and wind power options for parks and city buildings  Creating more green space 

20. Bring things to the community for people to do.  I live in WI Rapids and own vacation property in 
Rhinelander. Zach revitalized Rapids.  Same needs to be done in Rhinelander. 

21. The options provided for the top priorities question are all connected and interdependent on each other. 
In order to have one of those outcomes, you need them all. 
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22. Rhinelander is generally viewed as "the ghetto " of Oneida County,  corruption, poverty and 
underfunded. This image whether perceived or real needs to change, positive promotion of the beauty 
and opportunity would help as well as job creation and city beautification. 

23. Better cheaper transportation for low to no income families instead of fixing parts of road fix the whole 
road at once 

24. Getting youth involved in the decision making and action steps! Collaborate with groups like Oneida 
County 4-H, schools, and others. 

25. We absolutely need to see action. We are based in a culture with old school principals and beliefs that 
climate action isn’t real. For the safety of our community the ground water needs to be clean! 

26. If you aren’t familiar, please research “Blue Zones cities.” 

27. I think we need to make sure our water resource is a priority. 

28. Keeping the issue nonpartisan and highlighting how the community as a whole would benefit. Making 
sure our solid waste disposal is actually sorted and properly recycled at the plant, and educate the 
community on how to help. Start to eliminate plastics that can't be recycled, especially plastic cutlery, 
straws, and bags. Investing in renewable energy and supporting our businesses that do the same. 

29. Intense education dispelling untrue misconceptions and ignorance.  The adults need this-their children 
learn about this as a positive in school and the parents squash it. 

30. I think the focus should be on bringing business into Rhinelander so that our residents can have 
employment. That would go a long ways to many of the items in the first questions. Sustainability should 
be an ongoing, long term project. 

31. Try to bring more businesses to Rhinelander for example Applebee’s or an Olive Garden, Boys and Girls 
Club, build opportunities for our youth to feel part of their Rhinelander community! 

32. Be careful of the definition / consideration of a sustainable community. It needs to be clearly defined 
and agreed upon before moving anything forward. 

33. Attract a stable labor population. 

34. Stop removing everything for people to do in town. We had an outdoor hockey rink with boards and 
fencing to keep pucks in. The boards disappeared one day. The skate park is gone too now. The addition 
of the Pickleball courts is really nice, but kids especially need more to do to keep them out of trouble. 
Why are we so focused on “sustainability” and renewable energy? We need to attract and keep  quality 
citizens in our community to keep resources coming into our town. 

35. Fix the roads, first impressions matter. To sustain and grow we need to work on the fundamentals of 
Rhinelander 

36. Tax big box stores to fund a grant program to make solar panels affordable to homeowners. 

37. More housing for homeless and resource to help them get jobs. Recovery drug and alcohol addiction 
programs could benifit the community and surrounding communities as well. 

38. city government. should actually try to fix problems. Razing 3 homes when there at least 50 is almost 
pointless. 

39. I believe looking to other states and what they have begun to implement in the form of sustainable 
practices would be a good place to start. For instance, while in California, all bag sales are taxed 
(excluding covid circumstances), bike routes and walkways are more accessible, and incentivizing the 
removal of single use plastics continues to increase in the area I lived. I truly believe it is a cultural/societal 
ideal that we must encourage and nurture here in Rhinelander; the importance for such sustainable 
practices must be believed by the residents for true change to occur. 
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40. The mill could actually run their turbines. 2 out of 3 we’re not running when I worked there.... our biggest 
asset is our natural resources but we also need to make this a community that graduates want to come 
back to after college and have a career rather than just vacation here and retire here. 

41. Recycling bins downtown next to the trash cans that are already though out  the area.... I know, what a 
crazy concept. 

42. More events to keep downtown businesses open later.   Being from Rhinelander and living in Chicagoland 
now, I am returning home as much as possible (especially during the summer). There is a community 
close by that has "First Friday" on the First Friday of every month and almost every store downtown is 
open until about 10pm that one night a month and it's a "thing". People are out and about dining and 
shopping.  It's difficult to go downtown for dinner and shopping as It's one or the other.  There are some 
really great stores going downtown and more needs to be done to keep them open later and draw people 
in. Best of luck to you! 

43. Reduce food waste from stores would be a good start, more food gardens in community spaces, fruit 
trees, more affordable housing choices, more than 1 aoda recovery option, 

44. More factory jobs. Rhinelander hasn't been the same since twist drill closed down. 

45. Really need to do something about not having enough affordable housing..rhinelander is not just a 
retirement community anymore. Need housing and good jobs to offer people. 

46. I grew up in Rhinelander and left after high school.  It is a very conservative community and while one 
may be very interested in the environment, conservation and sustainability; fast change is not your 
friend.  Especially if it costs money to implement.  A good portion of the people who call Rhinelander 
home don't actually live in the city.  Sadly many residents that do live in the city limits have economic 
challenges  that might make it hard for them to agree to spending money. 

47. I would love to see city-wide composting, similar to Austin, Texas. Also, more frequent recycling pick up. 
Twice monthly does not encourage more recycling. 

48. offer walking "tours" of Rhinelander that focus on areas that could use improvement as a way to 
communicate need or discover areas of focus for sustainability efforts. Take a walk in someone else's 
shoes so to speak on the concerns. 

49. I don't like symbolic projects. Sustainable needs to mean economically sustainable too. 

50. More trees, less parking lots, more walkable/ bikeable, outdoor events, incentives to reduce and reuse. 

51. Plant more trees, create affordable rental properties 

52. Allow property owners to collect rain water. Promote gardening, hunting, fishing, composting and 
conservation with educational seminars. Try to eliminate any waste possible. 

53. If you want rhinelander to grow, we need to have good quality, affordable child care in the area. 

54. Sustainable in the sense of green transportation or recreation - use some of the abandoned (or non-
used) railways for bike trails (one by Menards? but I'm not sure where it goes). Connect up to the Three-
Eagle bike trail via Sugar Camp?  That trail will eventually connect over to the Heart of Vilas trails by St. 
Germain.  I think the slow and incremental approach is easier for people to accept and get used to. 

55. I would love to see many more homes utilizing solar power and not just for electricity, but also for heat. 
Also a solid form of public transit would be an amazing upgrade to our town. Cabs are unreliable and 
expensive, the one bus we do have, you need to call like a cab anyway - not so user friendly if you ask 
me. 

56. Bike trails connecting to local parks.  Have a great opportunity in Hanson Lake area and west of there. 
Look to connect to Town Line Park and north into Newbold   Also other direction out of town 
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57. Better bike trails into and out of downtown Rhinelander in all directions 

58. This survey might be more conclusive if you gave some examples to what type of sustainability you are 
alluding. It is rather vague and difficult to assess for what level of sustainability I would be comfortable 
or willing to adjust my lifestyle. 

59. More garbage receptacles everywhere so people can easily clean up after themselves 

60. Increasing the job opportunities in the rhinelander area will allow for more jobs to have higher wages 
allowing for rhinelander residents to have the funds necessary to pursue more sustainable choices. 

61. PFA testing water sources and making the results public, addressing outrageous rent inflation. There is 
no reason an outdated house or apartment with amenities from the 1960s should be charging over 1,000 
a month in rent. 

62. Electric vehicle charging stations in/around Rhinelander to encourage EV use. 

63. Allow net metering without taxing and for individuals. 

64. Rhinelander is hard up for good paying jobs, particularly ones that make new young families want to 
move here or stay here. And so the city backing any project that would provide such jobs and economic 
growth is very important. 

65. Use alternative energy- put solar panels on top of buildings, open fields, etc.  Harness the river for energy 
(without polluting it).  Create online shopping hubs for local businesses (like virtual flea markets). 

66. Rhinelander is in the midst of a housing crisis. Employers don’t pay wages that cover the high cost of 
living contributing to brain drain and general difficulty in finding workers. As rent prices continue to rise, 
wages remain stagnant or businesses disappear altogether such as Shopko, Petco, GameStop, I believe 
this should be the cities first priority before we have little to no younger generations to provide 
renewable energy for and again are using our resources almost solely to support industrial interests. 

67. The Hodag dome was a great start to economic growth. Keeping our current mayor since he has done a 
great job and continues to want what is best for Rhinelander. 

68.  

69. Park 

70. Bike racks at all businesses in the city and Walmart/ Hobby Lobby shopping areas.Recycling programs 
required and incentivized for schools, businesses and residents. City wide composting programs. 
Community garden plots available for city residents. Light regulations for businesses. (No more bright 
lights all night at dealerships) 

71. Getting the water cleanliness under control is of the utmost importance. In addition, I would like to see 
a more aggressive recycling program and more active city gardens. 

72. Close off some roads and make them open to bikes, outside dining and walking. Be a bigger supporter in 
events such as Project North. Host forums with other cities of same size who are dialed in to being 
sustainable. 

73. Grants to assist large area buildings like Walmart and the Oneida county jail to put up solar panels.  
Education on renewable resources that isn’t sensationalized but completely practical and reasonable.  
We are far away from complete independence from fossil fuel if ever and everyone knows it. Programs 
must show nay-sayers the truth and demonstrate a consideration for job loss and creation and a 
reasonable reduction of fossil fuels. A use of the already known projects in RHI like the conversion of the 
courthouse and the jail to LED and its subsequent success in overall maintenance cost reduction could 
help people to recognize that changes can be made with out sacrificing functionality AND that steps are 
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already being made to reduce county cost and be good stewards of the county money. Changing over all 
public spaces to LED. 

74. a community pool or garden would be nice. 

75. Rhinelander is a very DIY community, but also one that is highly resistant to change and distrustful of 
new technologies. I suspect more would have an appreciation for sustainable technologies like solar and 
wind if they could see how their mechanical and building abilities could produce solutions that yield 
dividends for themselves and the community at large.  Perhaps holding symposiums where people could 
collaborate to build small scale "proof of concept" solar, wind, (maybe) geothermal projects would help 
reduce the ability barrier to entry on some of these technologies as they become more viable.  These 
communities exist online, but it is often difficult to visualize just how this could be done without touching 
and seeing. There are even local installation companies that could present to those who lack the diy 
ability or time the solutions they already offer. Perhaps the city could offer a location where a public 
charging station or other such central space requiring power could be located as a proof of concept, built 
by the volunteers themselves. I don't think the city should offer financial incentives for renewable 
installations though, as only residents with excess funds on hand will have the opportunity to pursue this 
and there will be pushback. One barrier to renewables being useful here that I don't know how to address 
at a city level is how the utilities have rebalanced their meter charges to purposefully make home based 
renewables for those on the grid less rewarding. 

76. People here are generally lazy when it comes to this sort of thing. It will be difficult for you to get buy-in 
from a large portion of the community who doesn't want to sacrifice anything for the good of the 
community. 
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APPENDIX B. CALCULATIONS 

This section documents the details of the recommendation calculations.  

RECOMMENDATION 1. CONVERT EXISTING HPS STREET LIGHTING TO LED  

The tabulated calculations follow the form: 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑘𝑊ℎ) = 𝑄𝑡𝑦 ∗
(𝑊𝑏𝑎𝑠𝑒 − 𝑊𝐿𝐸𝐷)

𝐶 𝑊
𝑘𝑊

∗ 𝐻𝑜𝑢𝑟𝑠 

Where,  

Qty = quantity of fixtures 

Wbase = Input wattage of existing fixture, W 

WLED = Input wattage of LED fixture, W56 

CW/kW = 1,000 W/kW 

Hours = Hours of streetlight operation, 4,380 hrs/yr 

 

Acct Ending in Qty Type Baseline Wattage LED Wattage Baseline kWh Installed kWh Savings 

-00030 102 250W HPS 295 155 131,794 69,248 62,546 

-00030 20 100W HPS 138 39 61,653 17,424 44,229 

-00030 1 400W HPS 465 246 207,743 109,903 97,840 

-00030 1 150W HPS 188 65 83,991 29,039 54,951 

-00030 4 250W HPS 295 155 131,794 69,248 62,546 

-00030 354 150W HPS 188 65 83,991 29,039 54,951 

-00030 46 65W LED* 65 65 29,039 29,039 0 

-00030 21 155W LED* 155 155 69,248 69,248 0 

-00015 10 400W HPS 465 246 207,743 109,903 97,840 

Total 559   Total 1,006,997 532,091 474,906 

* These values are estimates 

RECOMMENDATION 2. SHIFT MAIN PUMPING STATION RESERVOIR PUMPING TO OFF -PEAK 

Since the peak demand is set by a number of factors, this calculation represents the maximum possible demand 

reduction savings. The energy cost savings estimates do not have the same qualifications.  

Calculation 

𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝐷𝑒𝑚𝑎𝑛𝑑 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 =  (𝐻𝑃𝑝𝑢𝑚𝑝 ∗ 𝐶𝑘𝑊/ℎ𝑝 ∗  𝐿𝐹) ∗ 𝑁𝑠𝑢𝑚𝑚𝑒𝑟 𝑝𝑒𝑎𝑘 ∗ $𝑘𝑊𝑠𝑢𝑚𝑚𝑒𝑟 𝑝𝑒𝑎𝑘 = $4,202  

𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑠𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 =  (𝐻𝑃𝑝𝑢𝑚𝑝 ∗ 𝐶𝑘𝑊/ℎ𝑝 ∗  𝐿𝐹 ∗ 𝑡 ∗ 365
𝑑𝑎𝑦

𝑦𝑒𝑎𝑟
) ∗ ($𝑘𝑊ℎ𝑜𝑛−𝑝𝑒𝑎𝑘 − $𝑘𝑊ℎ𝑜𝑓𝑓−𝑝𝑒𝑎𝑘) = $326 

Where,  

 
56 These values are estimates taken from Xcel Energy’s Streetlighting equivalency table. 
http://www.spartawisconsin.org/wp-content/uploads/2016/03/Street-Light-Information.pdf 

http://www.spartawisconsin.org/wp-content/uploads/2016/03/Street-Light-Information.pdf
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HPpump = pump power (hp), 105 hp 

CkW/hp = 0.746 kW/hp 

LF = load factor, 0.957 

Nsummer peak = number of summer peak months, 4 months 

$kWsummer peak = summer peak demand pricing, $14.901/kW 

t = daily pumping time, 0.5 hr/day 

$kWhon-peak = on-peak energy rate, $0.06326/kWh 

$kWhoff-peak = off-peak energy rate, $0.03791/kWh 

 

RECOMMENDATION 3. REPLACE EXTERIOR WALL PACK LIGHTING WITH LED FIXTURES  

This calculation is broken into two components: fixing the photocell controls and upgrading the fixtures.  

Controlling the Exterior Lights 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑘𝑊ℎ) = 𝑄𝑡𝑦𝑢𝑛𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑙𝑒𝑑 ∗
𝑊𝐻𝑃𝑆

𝐶 𝑊
𝑘𝑊

∗ (𝐶ℎ𝑟

𝑦𝑟

− 𝐻𝑂𝑈) = 4,993 𝑘𝑊ℎ/𝑦𝑟KWH 

Where,  

Qtyuncontrolled = number of uncontrolled fixtures, 12 fixtures 

WHPS = input wattage of 70-wattage HPS fixture, 95 Watts  

CW/kW = 1,000 W/kW 

Chr/yr = 8,760 hours/year 

HOU = hours of use for controlled exterior lighting, 4,380 hours58 

 

Replace the Exterior Lights  

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑘𝑊ℎ) = 𝑄𝑡𝑦 ∗
(𝑊𝐻𝑃𝑆 − 𝑊𝐿𝐸𝐷)

𝐶 𝑊
𝑘𝑊

∗ 𝐻𝑂𝑈 = 8,979 𝑘𝑊ℎ/𝑦𝑟 

Where,  

Qty = number of total fixtures, 25 

WLED = wattage of LED-equivalent fixtures, 13 Watts 

 

The total savings is 13,972 kWh per year. Using a blended electricity rate of $0.0692 per kWh,59 the annual cost 

savings is $967.  

 

  

 
57 Engineering estimate  
58 Wisconsin Focus on Energy 2020 Technical Reference Manual. 
https://www.focusonenergy.com/sites/default/files/Focus_on_Energy_2020_TRM.pdf 
59 Calculated by dividing total electric charges by total electric usage, to ignore the complexity of time-of-use 
pricing. 

https://www.focusonenergy.com/sites/default/files/Focus_on_Energy_2020_TRM.pdf
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RECOMMENDATION 4. REPLACE FLUORESCENT LIGHTING WITH TLEDS  

Many of the of the facilities 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑘𝑊ℎ) = 𝑄𝑡𝑦 ∗
(𝑊𝐹𝐿 − 𝑊𝑇𝐿𝐸𝐷)

𝐶 𝑊
𝑘𝑊

∗ 𝐻𝑂𝑈 = 4,960 𝑘𝑊ℎ/𝑦𝑟 

Where,  

Qty = number of fluorescent lamps, 500 lamps60 

WFL = input wattage of a 4-foot T8 fluoescent lamp, 28.2 Watts61  

WFL = input wattage of a 4-foot TLED, 15.8 Watts  

CW/kW = 1,000 W/kW 

HOU = hours of use for lighting, 800 hours62 

RECOMMENDATION 5. IMPROVED BIOGAS USAGE WITH CHP  

The present biogas production (8,000 ft3/day) corresponds to a 15-kW generator size.63 See below for the derivation 

of this estimate.  

𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑜𝑟 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 (𝑘𝑊) =
𝑉𝑏𝑖𝑜𝑔𝑎𝑠

24
 ∗

600

3,412
∗ 𝜂𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 = 15.8 𝑘𝑊  

Where,  
Vbiogas = daily biogas production, 8,000 ft3/day 

24 = hours per day 

600 = energy content of biogas, Btu/ft3 64 

3,412 = Btu/kWh 

ηelectrical = electrical efficiency of small reciprocating generator, 27%65 

 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 (𝑘𝑊ℎ) = 15 𝑘𝑊 ∗ 𝐶ℎ𝑟
𝑦𝑟

∗ 𝐿𝐹 = 118,260 𝑘𝑊ℎ 

Where,  

15 kW = nominal capacity of the generator, kW 

Chr/yr = 8,760 hours/year 

LF = load factor, 0.966 

 
60 This is a rough estimate. The savings and costs can be scaled with adjustments to this number.  
61 4.5.4 LED Bulbs and Fixtures, Illinois Statewide Technical Reference Manual, Version 8. 
https://ilsag.s3.amazonaws.com/IL-TRM_Effective_0-10-120_v8.0_Vol_2_C_and_I_10-17-19_Final.pdf 
62 Engineering judgement. Many of these fixtures were manually turned off in areas that were not being used.  
63 Calculation assumptions: Biogas has an energy content of about 600 Btu/ft3, reciprocating generators have an 
electrical eff 
64 “AD [anaerobic digester] methane is usually richer in heat value from 600 to 700 BTU/SCF.” Renewable Natural 
Gas. Mauney, David. 2019. https://www.epa.gov/sites/production/files/2019-
03/documents/session1_mauney.pdf 
65 27% electrical efficiency is typical for smaller reciprocating generators. US EPA. Catalog of CHP Technologies. 
Page 2-10. https://www.epa.gov/sites/production/files/2015-
07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-
_reciprocating_internal_combustion_engines.pdf 
66 Engineering estimate to account for downtime and less than full-load operation.  

https://ilsag.s3.amazonaws.com/IL-TRM_Effective_0-10-120_v8.0_Vol_2_C_and_I_10-17-19_Final.pdf
https://www.epa.gov/sites/production/files/2019-03/documents/session1_mauney.pdf
https://www.epa.gov/sites/production/files/2019-03/documents/session1_mauney.pdf
https://www.epa.gov/sites/production/files/2015-07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-_reciprocating_internal_combustion_engines.pdf
https://www.epa.gov/sites/production/files/2015-07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-_reciprocating_internal_combustion_engines.pdf
https://www.epa.gov/sites/production/files/2015-07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-_reciprocating_internal_combustion_engines.pdf
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𝐴𝑛𝑛𝑢𝑎𝑙 𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 (𝑡ℎ𝑒𝑟𝑚𝑠) =
𝑉𝑏𝑖𝑜𝑔𝑎𝑠

24
 ∗

600

100,000
∗ 𝜂𝑡ℎ𝑒𝑟𝑚𝑎𝑙 ∗ 𝐶ℎ𝑟

𝑦𝑟
∗ 𝐿𝐹 = 8,357 𝑡ℎ𝑒𝑟𝑚𝑠  

Where,  
100,000 = Btu/therm 

ηthermal = thermal efficiency of small reciprocating generator, 53%67 

 

Using a blended electricity rate of $0.0692 per kWh68 and a gas rate of $0.4302 per therm,69 the CHP system would 

offset $11,952 in annual energy costs. However, since the WWTP currently uses biogas to offset natural gas usage, 

the realized cost savings would be closer to the electric cost savings of $8,357. 

 

RECOMMENDATION 6. RETROCOMMISION THE FIRE STATION  

This calculation simply estimates savings by calculating an assumed percentage of overall usage. The annual 

electric and gas usage for these facilities are 196,123 kWh and 15,203 therms, respectively. Assuming 5% savings, 

RCx may save 9,806 kWh and 760 therms.  

RECOMMENDATION 7. OPTIMIZE OR REPURPOSE CITY HALL  

This estimated takes the existing energy usage of City Hall and its area and calculates the energy usage for a 

smaller facility with the same energy usage intensity (energy per square foot). The proposed area is based on 500 

ft2 per person and 12 people. While the proposed area represents a 58% reduction, the savings factor was rounded 

to 50% to be conservative.  

Where,  
Existing Usage = 41,541 kWh/yr; 7,420 therms/yr 

Existing Area = 14,300 ft2 

Proposed Area = 6,000 ft2 

Savings Factor = 50%  

𝐴𝑛𝑛𝑢𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 = 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑈𝑠𝑎𝑔𝑒 ∗ 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝐹𝑎𝑐𝑡𝑜𝑟 = 20,771 𝑘𝑊ℎ;  3,710 𝑡ℎ𝑒𝑟𝑚𝑠 

RECOMMENDATION 8. WEATHERIZE THE WATER DEPARTMENT GARAGE  

Weatherizing this building would include additional improvements such as air sealing and replacing damaged wall 

insulation. A comprehensive insulation building envelope improvement could reduce the gas usage of this account 

beyond the reduction estimated by the following calculation.  

 
67 53% thermal output / fuel input is typical for smaller reciprocating generators. US EPA. Catalog of CHP 
Technologies. Page 2-10. https://www.epa.gov/sites/production/files/2015-
07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-
_reciprocating_internal_combustion_engines.pdf 
68 Calculated by dividing total electric charges by total electric usage, to ignore the complexity of time-of-use 
pricing. 
69 The sum of the volumetric charges for WPS’ Cg-FM rate. 
https://www.wisconsinpublicservice.com/company/wi_tariffs/GCGF.pdf 

https://www.epa.gov/sites/production/files/2015-07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-_reciprocating_internal_combustion_engines.pdf
https://www.epa.gov/sites/production/files/2015-07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-_reciprocating_internal_combustion_engines.pdf
https://www.epa.gov/sites/production/files/2015-07/documents/catalog_of_chp_technologies_section_2._technology_characterization_-_reciprocating_internal_combustion_engines.pdf
https://www.wisconsinpublicservice.com/company/wi_tariffs/GCGF.pdf
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𝐴𝑛𝑛𝑢𝑎𝑙 𝑇ℎ𝑒𝑟𝑚𝑠 𝑆𝑎𝑣𝑒𝑑 = (
1

𝑅𝑏𝑎𝑠𝑒

−
1

𝑅𝐸𝐸

) ∗ 𝐻𝐷𝐷51 ∗ 𝐶ℎ𝑟
𝑑

∗
𝐴𝑟𝑒𝑎

𝐶 𝐵𝑡𝑢
𝑡ℎ𝑒𝑟𝑚

∗ 𝜂ℎ𝑒𝑎𝑡𝑖𝑛𝑔

= 2,007 𝑡ℎ𝑒𝑟𝑚𝑠 

Where,  

Rbase = existing insulation level, R-2.570 

REE = increased insulation level, R-30 

HDD51 = heating degree-days (base 51°F), 5,069 HDD71 

Chr/d = 24 hours/day 

Area = roof area, 3,600 ft2 

CBtu/therm = 100,000 Btu/therm 

ηheating = heating system efficiency, 80% 
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