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Information to Review

▪ Current State

▪ Onsite Solar Opportunities

▪ Modeling

▪ Cost Analysis

▪ Staff Recommendations

Oak Industrial solar installation (2012)
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Current State
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Alignment 
to the 

Strategic Plan

▪ Values

▪ Health and Environment

▪ Objective 1: Reduce carbon emissions and increase 
climate resiliency.

▪ Strategy 2: Reduce the carbon footprint of City 
operations (buildings, utilities and fleet)

▪ Strategy 3: Assess the feasibility and cost of 
offsetting 100% of City electricity with renewable 
sources by FY2025
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History

▪ City of Grand Rapids was one of the first municipalities nationally to adopt a 100% 
renewable energy goal for municipal operations

▪ Original goal established in 2005 to offset municipal electricity consumption with 20% 
renewable energy

▪ Exceeded the original goal by purchasing renewable energy credits (RECs) from 
Consumers Energy through the Green Generation program and achieving 30% 
renewable energy in 2007, one year before the declared goal

▪ Extended the goal to 100% renewable energy by 2020 and then in 2016 further 
extended the goal date to the end of FY2025

▪ Installed a small 122 kWDC solar array in 2012 at our Oak Industrial Water and 
Environmental Services Department office building with support from federal grant 
funding
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Benchmarking Against Other Cities with Municipal 
Renewable Energy Goals

• 23 out of 34 cities researched
• Almost all cities studied have adopted a 100% Renewable Energy Goal
• Cities with a municipally owned utility have an advantage

*Cities with Municipally Owned Utility

** * *
*
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2019 Electricity Consumption and Costs*

▪ We used 59.4 million kilowatt hours (kWh) of electricity across 208 accounts at 200 facilities for a 
total cost of $5.5 million

▪ Electricity consumption accounted for 89% of all energy costs, 57% of all energy consumed and 76% of 
all carbon emissions generated from municipal operations

▪ The breakdown of electricity consumption across our facilities includes:

▪ 28%: Lake Michigan Filtration Plant and other water stations

▪ 27%: Water Resource Recovery Facility and other Environmental Service Department stations

▪ 18%: Street lighting

▪ 5%: Parking facilities

▪ 22%:  Other City facilities (fire stations, offices, Parks and Rec buildings) 

▪ We have reduced electricity consumption by 18% when comparing 2019 to 2008 and this 
accounts for a 34% reduction in carbon emissions from electricity usage only
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*For renewable energy calculations and analysis, we subtract out a proportional amount of electricity consumed by our water and sewer  
systems for services we provide to partner and customer communities.



Key Partners
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City’s Energy Advisory Committee



Pathway to 100% Renewable Energy

▪ Rely on Consumers Energy’s commitment to increased renewable 
portfolio (how much electricity are they generating or purchasing from 
renewable sources)

▪ Implement energy efficiency (the less energy we use, the less we have 
to offset and the less it costs)

▪ Install solar onsite

▪ Purchase Renewable Energy Credits (RECs)
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Onsite Solar
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Solar Ownership Options

▪ Direct Purchase: City would hire a solar developer to design and construct the 
solar array, but the City would finance, operate and maintain the project

▪ This would require a bond and the City is not eligible for the Federal Tax Credits for solar

▪ Lease Agreement (often referred to as a Power Purchase Agreement): City 
would contract with a solar developer to design, construct, operate and 
maintain the solar array and the developer would finance the upfront costs 
and charge the City a monthly fee for the length of the contract (typically 20-
25 years, the expected life of the array)

▪ Private developers can receive the Federal Tax Credit (26% in 2020 and 22% in 2021), but 
they will also include a return on investment

▪ City’s cost savings come from reduced Consumers Energy electricity bills
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Butterworth Landfill - History

▪ 190 acre, closed landfill site with completed 
remediation in 2000 through the EPA Superfund 
program 

▪ City owns the majority of the property (A1, A2 
and C1)

▪ Solar, parking or an open grass field are the only 
viable beneficial reuses available for the site

▪ Butterworth Site Group responsible for 
continued monitoring under the EPA consent 
decree

▪ 2015 RFP included 2-4 megawatts (MW) planned 
for A2 to supply the Water Resource Recovery 
Facility

▪ Company went bankrupt and the project fell 
through in 2016

EPA Sponsored Solar Reuse Assessment (2013)
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Butterworth Landfill – “Behind the Meter” Opportunities

▪ Supply the City and support our 100% goal

▪ Although there is enough area to install approximately 17 MW 
of solar across the entire landfill, the City can only build out a 
portion of that for a behind the meter installation because the 
primary circuit is the only viable account located adjacent to 
the landfill and it only requires an approximately 4 MW 
installation, which would be located in C1

▪ Primary circuit serves street lighting and approximately 100 
facilities with ~20-25 million kilowatt hours per year, the 
majority of which are general fund accounts and many of 
which consume electricity at night

▪ The circuit is rated at 200A at 7,200V/12,470V, which constrains 
the amount of electricity that can be supplied to the circuit 
from the array

▪ With the construction of the biodigester, the WRRF’s electricity 
consumption will be significantly decreased

EPA Sponsored Solar Reuse Assessment (2013)
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Butterworth Landfill – Other Opportunities

▪ Lease land to other interested parties

▪ This will not reduce City electricity costs nor will it 
help with our 100% renewable energy goal unless 
the entity leasing the land is interested in selling us 
the renewable energy credits

▪ Consumers Energy indicated Butterworth would 
likely be too expensive to be included in their 
community solar or Bring Your Own Brightfield 
(BYOB) programs under their Voluntary Green 
Pricing Program

▪ The City requested that the Michigan Public 
Service Commission require CE to prioritize 
municipally owned brownfield sites in the BYOB 
program and remove the requirement that they be 
load modifying (decision expected early 2021)

EPA Sponsored Solar Reuse Assessment (2013)
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Lake Michigan Filtration Plant (LMFP)

▪ Water Department request for ground mount installation versus 
roof mount to protect water processes

▪ Behind the meter options

▪ Request for proposal for a developer to install, operate and maintain a solar 
array

▪ Consumers Energy’s Bring Your Own Brightfield (BYOB) program

▪ Will not be approved until around early 2021

▪ CMS Energy Lease Agreement
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LMFP – CMS Lease Agreement

▪ Approximately 8-10 acres could support at least a 2 MWAC solar 
installation that would produce an estimated 3.2 million kWh per 
year, which is 37% of the plant’s electricity consumption for 
customers within the city (20% of total consumption)

▪ Phase II onsite analysis scheduled for today in partnership with the 
Water Department to include reviewing interconnection locations, 
inspecting wetland delineation, conducting an environmental site 
assessment and conducting other geotechnical work)
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Lake Michigan Filtration Plant (LMFP)

▪ Insert aerial photo
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Potential solar areas identified in Phase I, but onsite assessment will enable CMS to define the recommended location of the array



Additional Solar Opportunities (442 kW)
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Market Avenue Retention 
Basin
• Space for 453 kW 

available, but not enough 
consistent demand

• 20 kW could generate 
6.5% of annual load

• 150 kW could generate 
46% of annual load

Bridge Street Fire Station
• 74 kW available
• 20 kW installation could 

generate 21% of annual 
load

• 74 kW installation could 
generate 74% of annual 
load

City Hall
• 68 kW available
• Generate 2.3% of 

annual load

Police Station
• 345 kW available
• City occupies A side
• Could install up to 150 

kW and generate 
8.4% of annual load



Modeling

19



2025 Renewable Energy and Energy Consumption: 
Business as Usual

Goal Met by 2025:

37%
Assumptions: 

o Known changes (due to changes 
in customer demand for 
water/sewer services)

o Includes planned efficiency for: 

• Water (10%) 

• ESD (65% -WRRF) 

• Facilities (10%) 

• Street Lighting (35%)

o Includes 15% renewable 
portfolio for Consumers
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2025 Renewable Energy and Energy Consumption: 
2MW at LMFP

Goal Met by 2025:

42%
Assumptions: 

o Known changes (due to changes 
in customer demand for 
water/sewer services)

o Includes planned efficiency for: 

• Water (10%) 

• ESD (65% -WRRF) 

• Facilities (10%) 

• Street Lighting (35%)

o Includes 15% renewable 
portfolio for Consumers

o Includes 2 MW of solar at the 
LMFP
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Cadmus Butterworth Landfill Modeled Scenarios
▪ Scenario 1: 2.1 MW solar PV system sized to match the demand of the primary circuit 

and avoid selling excess electricity to Consumers

▪ Scenario 2: 4.2 MW solar PV system sized to match the demand of the primary circuit 
with excess electricity sold to Consumers

▪ Scenario 3: same as scenario 2 but with battery storage included

▪ Scenario 4: 17.5 MW solar PV system that maximizes land available and assesses the 
annual generation potential and the cost to purchase RECs generated from the array
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2025 Renewable Energy and Energy Consumption: 
2MW LMFP + Butterworth low capacity

Goal Met by 2025:

45%

Assumptions: 

o Known changes (due to changes 
in customer demand for 
water/sewer services)

o Estimated efficiency for: 

• Water (10%) 

• ESD (65% -WRRF) 

• Facilities (10%) 

• Street Lighting (35%)

o 15% renewable portfolio for 
Consumers

o 2MW at the LMFP

o 2.1MW at Butterworth under 
Cadmus Scenario 1 
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Goal Met by 2025:

49%

2025 Renewable Energy and Energy Consumption: 
2MW LMFP + Butterworth high capacity

Assumptions: 

o Known changes (due to changes 
in customer demand for 
water/sewer services)

o Estimated efficiency for: 

• Water (10%) 

• ESD (65% -WRRF) 

• Facilities (10%) 

• Street Lighting (35%)

o 15% renewable portfolio for 
Consumers

o 2MW at the LMFP

o Includes 4.2 MW at Butterworth 
under Cadmus Scenario 2 
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Goal Met by 2025:

77%

2025 Renewable Energy and Energy Consumption: 
2MW LMFP + Butterworth full capacity

Assumptions: 

o Known changes (due to changes 
in customer demand for 
water/sewer services)

o Estimated efficiency for: 

• Water (10%) 

• ESD (65% -WRRF) 

• Facilities (10%) 

• Street Lighting (35%)

o 15% renewable portfolio for 
Consumers

o 2MW at the LMFP

o Includes 17.5MW at Butterworth 
under Cadmus Scenario 4 
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Cost Analysis
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Butterworth Landfill Results Summary
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Summary of Butterworth Solar PV Configuration Scenarios

Scenario

Est PV 

Size

Est PV 

Generation
Est PPA Year 1 Est City 25-year NPV

Low High Best Worst Best Worst

MW-DC MWh ₵/kWh 2020 $

1 - Production Meets Primary Circuit 2.1 2,800 11.4983 18.4724 (455,498) (5,736,584)

2 - Production Meets INTX Limit 4.2 5,370 12.1775 19.5209 (1,374,330) (11,799,600)

3 - Solar + Battery 4.2 5,700 16.5656 24.8359 (3,971,066) (14,768,366)

4 - City Purchases RECs Only 12.5 17.5 6,800 – 23,600 0.007 0.025 (837,350) (7,909,000)

Note: Cost figures do not include additional costs for circuit upgrades, distribution, 

overhead conductors, metering or synchronization that may be needed for this project.



Lake Michigan Filtration Plant

▪ Private developer estimated net present value cost for 1.4 MW rooftop is 
approximately $400,000 over 25 years

▪ CMS Lease Agreement

▪ Phase I desktop analysis estimated City savings at approximately $15,000 per year 
and a total of $500,000 over 20 years if we move quickly and can qualify for the 2020 
26% Federal Tax Incentive

▪ If CMS determines that the project is not feasible, then the City is not charged 
anything. But if CMS desires to move forward with the project and cost savings are 
estimated for the City but the City elects to walk away from the project, then the City 
is responsible for up to $9,999 in evaluation and analysis costs

▪ Time is of the essence. If all parties desire to move forward, then we will be back 
before the Commission soon requesting approval of a Lease Agreement
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Additional Solar Opportunities

▪ City Hall, Police Station, Market Avenue Retention Basin (MARB) and Bridge Fire 
Station

▪ Category 1 (< 20 kW) has a positive net present value in initial modeling results for MARB and 
a small cost for the Bridge Fire Station 

▪ Category 2 (20 – 150 kW) modeling shows a positive net present value for the MARB and a 
cost between $9,000 and $26,000 over 25 years for the three other facilities 

▪ Minimum defined legislative solar cap complexities (proposed bills, MPSC distributed 
generation case)

▪ All of these are facilities are financed via the general fund except the MARB

▪ Not pursuing solar for the WRRF at this time because electricity demands will 
not be fully known until after the biodigester is fully operational

▪ DASH Area Lot carport installation is cost prohibitive
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Solar RFP for other City Facilities (Direct Purchase*)
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Market Avenue Retention Basin
• 453 kW available
• Not enough consistent demand, 

back up facility
• Electricity rate $0.067/kWh
• 20 kW installation

• Generate 6.5% of annual load
• Net present value: $11,475
• 14.3 year simple payback

• 150 kW installation*
• Generate 46% of annual load
• Net present value: $63,191
• 15.1 year simple payback

Bridge Street Fire Station
• 74 kW available
• Electricity rate ~$0.08/kWh
• 20 kW installation

• Generate 21% of annual 
load

• Net present value:                   
-$3,820

• 19.6 year simple payback

• 74 kW installation
• Generate 74% of annual 

load
• Net present value:                   

-$26,331
• 21.3 year simple payback

City Hall
• 68 kW available
• Electricity rate ~$0.08/kWh
• Generate 2.3% of annual load
• Net present value: -$9,028
• 19.1 year simple payback

Police Station
• 345 kW available
• City occupies A side
• Electricity rate ~$0.08/kWh
• Believe can install up to 150 

kW
• Generate 8.4% of annual load
• Net present value: -$19,915
• 19.1 year simple payback



Purchasing RECs instead of Installing Solar
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▪ We must purchase some renewable energy credits (RECs) to achieve 
100% renewable energy

▪ If we do not install solar, then we will need to purchase more RECs to 
meet the 100% goal

▪ RECs come at a variety of price points with a variety of advantages and 
disadvantages (Michigan jobs, visibility, environmental benefits, cost, 
development stimulation, etc.)

▪ We currently purchase 16.6 megawatt hours (MWh) at a cost of $116,348 annually 
($0.007/kWh) split evenly between ESD and Water



Cost Comparison of Solar versus RECs
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Scenario Minimum $ Maximum $ Cost/MWh Est. Average Annual Cost MWh RE % Add.

Solar 1 $0.5M $5.7M $163 - $2,049 $18,220 - $229,463 2,800 4%

Solar 2 $1.4M $11.8M $256 - $2,197 $54,973 - $471,984 5,370 8%

Solar 3 $4.0M $14.8M $697 - $2,591 $158,843 - $590,735 5,700 8%

Solar 4 $0.8M $7.9M $50 - $471 $33,494 - $316,360 16,800* 33%

RECs $0.8M $17.7M $23 - $113 - $473 $33,908 - $169,541 - $706,419 37,400 63%



Staff Recommendations
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Renewable Energy versus Carbon Reduction

▪ Our goal is focused on renewable energy supplying municipal 
operations

▪ Most communities now are focusing on communitywide carbon 
reduction goals and strategies

▪ City operations account for approximately 5% of communitywide 
carbon emissions

▪ If we are most concerned about reducing communitywide carbon 
emissions, then is it a better investment of taxpayer money to focus on 
community programs and initiatives that can reduce communitywide 
carbon emissions while also addressing affordability and health issues 
instead of powering municipal operations with renewable energy?
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Staff Recommendations

▪ Move forward with CMS to install 2 MW of onsite solar at the Lake Michigan 
Filtration Plant if Phase II results confirm cost savings

▪ Attract partners for development of solar at Butterworth, but reserve space 
for future consideration of a 4 MW installation to supply the City’s primary 
circuit

▪ Discuss whether staff should pursue installing solar at the MARB, Bridge St. 
Fire Station or City Hall in FY2021

▪ Evaluate shifting focus from 100% renewable energy for municipal 
operations to communitywide carbon reductions (ex. Low income 
residential energy efficiency and weatherization opportunities)
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Other Highlights

▪ West Michigan Sustainable Business Forum honored the City with their Triple Bottom Line 
Leadership Award (more info; award acceptance video)

▪ United Nations Association of USA, Greater Lansing Chapter recognized the City of Grand 
Rapids for the UN Sustainable Development Goal #11 – Sustainable Cities and Communities
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https://wmsbf.org/city-of-grand-rapids-boosts-environmental-economic-and-equitable-practices-to-highlight-triple-bottom-line/
https://www.youtube.com/watch?v=OhBFJzRsiZ4&feature=youtu.be


Other Highlights

▪ 3 facilities received Energy Star certification for a 3rd year in a row: 1120 Monroe (93), Police 
Station (80), 201 Market (79)

▪ The American Council for an Energy-Efficient Economy (ACEEE) ranked us 33rd out of the largest 
100 U.S. cities (based on municipal statistical area - MSA)

▪ We are around the 70th largest city included in the ranking and we moved up five spots from last 
year

▪ Highlights:
o Among the 4 cities participating in our region (Chicago, Detroit, Milwaukee), Grand Rapids is the second-

best performing city behind Chicago

o Grand Rapids had the highest scores among the Cities in our region for Local Government Operations due 
to our work on implementing energy efficiency upgrades for City facilities and tracking energy 
consumption and emissions

o Our highest score was for Energy and Water Utilities due to Consumers Energy’s and DTE’s energy 
efficiency programs, the City’s advocacy to increase renewable energy and efficiency with the Michigan 
Public Service Commission, and some projects for water and wastewater facilities that improved water and 
energy efficiency 

o Our second-highest score was for Transportation Policies, due mainly to our commitments to increase 
walking, biking, transit, and ridesharing trips
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Questions, Thank you.


