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A Path to Carbon Neutrality for Ann Arbor Friends Meeting by 2030   

(Prepared by the Committee to reduce the Meeting carbon footprint) 

The Earthcare Committee is proposing that AAFM become Carbon Neutral by 2030 as part of our 

effort to reduce climate change.  This is also consistent with the City of Ann Arbor’s goal.  A number 

of people have asked, “What does this mean?” Or “How do we do it”?  Those are the questions we 

hope to answer in this paper. 

By the Meeting becoming carbon neutral we mean the corporate function of our Meeting and 

specifically the Meeting property.  The key question is how use of our property generates Green 

House Gases (GHG), specifically carbon dioxide (CO2), and how we can eliminate this production.  In 

our case there are three separate buildings on our property on Hill Street, each with distinct features. 

The Meeting House is a one-story, high-ceiling building with a daylight basement built in 1962.  

Quaker House is a wooden three story residence built in about 1901 with a basement; it was 

purchased in 1955 and is now used as a residential community.  The 1414 building behind Quaker 

House is a one-story garage converted to an office building currently occupied by ICPJ.  The first two 

are heated by two separate gas-fired steam boilers while the 1414 building is heated by a small gas-

fired ducted air furnace.  The two large buildings contain kitchens, bathrooms, and water heaters.   

This proposal focuses on Scope 1 Emissions (created in the building by burning fuel such as natural 

gas) and Scope 2 Emissions (created off site to produce electricity delivered to the buildings over the 

power grid).  Scope 3 Emissions (created offsite to produce food or consumer goods used on our 

property, including building material, and fossil fuels used to transport attenders to our buildings) are 

not addressed in this paper except as a topic on which we might help educate our community.   

In numbers compiled by Steve Morehouse, in 2018 we used a total of 18,460 kWh of electricity 

responsible for 13.2 metric Tons CO2 and 4666 ccf of natural gas accounting for 23.3 metric Tons CO2.  

Figures for 2019 are similar. Our consumption of both is slightly down in 2020 which may reflect the 

pandemic although Quaker house, which is still occupied, is our biggest user and Meeting House use 

may go up some in the second half of 2021.  (Note: Calculating these numbers is imprecise due to 

some missing data and the fact that accounts do not run strictly by the month). 

Many elements of this plan have been discussed by the Meeting over the last several years, and a 

number of steps have already been taken to reduce our energy use.  What feels different now is that 

it is no longer a question of if these steps are necessary in response to climate change, but when they 

should be taken.  The worsening effects of climate change around the world call for us to take bold 

action.  We believe that achieving carbon neutrality for our Meeting property can be reached by 

taking some care in planning for steps to take over time.  In fact, we have already taken many steps in 

ways that will be outlined below.  The rest of this paper lays out many additional steps that can be 

taken, along with a logical order in which we might proceed.  As new innovations and technological 

advances become available, we expect the steps to change in response. 

I.  Conserving Energy Reduces Our Carbon Footprint 
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The first step on the path to carbon neutrality is to consider where energy conservation can be 

applied.  Conserving energy used for heating and cooling is usually most effectively achieved by 

altering the thermostat set point, adding extra insulation, or replacing old single paned windows.  

Louvered windows are not a good idea in a climate such as ours and we are planning to replace the 

louvered windows on the East side of the Meeting Room.  We have already replaced the high West 

windows and North facing sliding glass doors and about half the windows in the MH lobby.  

Aluminum framed windows such as in the fellowship room or windows with space around the panes 

are especially bad for heat loss.  In some cases, windows with argon filling between the multiple glass 

panes or those with a coating allowing darkening to keep out summer heat are worth considering.  

While Property Committee carried out an informal energy audit a few years ago, we might wish to do 

this again or hire a qualified firm to make recommendations. 

With regard to consumption of electricity the most important and easiest change is to replace all 

incandescent and fluorescent light bulbs with LED bulbs.  Their higher efficiency results in a short 

payback period and they do not need replacing as often.  This has recently been done on both floors 

of the Meeting House. Property Committee has also added insulation where possible in all three of 

our buildings, and led the way in taking other conservation steps such as more efficient boilers and 

energy efficient appliances.  Behavioral changes can also be effective such as shutting off all lights 

when not in a room and drying clothes in air rather than a dryer.  If electricity is used for 

supplementary room heating, replacing resistance heating with a mini-split air heat exchanger can 

save energy.  Overall, it is generally possible to reduce energy needs by  around 20% by the kinds of 

energy conservation measures described here. 

II.  Generating Electricity on site with Solar Panels Reduces the Need for External Power 

The second area to consider is generating clean electricity on site, usually by solar photovoltaic 

panels.  It is helpful to enter this renewed discussion of on-site solar panels with the understanding 

that we do not have to cover all our electrical usage to make them beneficial.  Any energy we 

produce on-site contributes to the overall savings of carbon, and in the case of solar panels they are 

also a powerful symbol to encourage others.   

Firms that specialize in installing solar panels can determine which roof surfaces are suitable.  The 

price of panels has come down and recent panels are more efficient in cloudy light or even under 

some snow.  Some former truisms such as that you need a South facing roof are not as important as 

they used to be.  Many companies only want to use the most ideal surfaces because their sales 

pitches are based on how much money the customer saves and how they can recover costs in 7-10 

years.  However, if one’s aim is to generate as much electricity as possible, other surfaces can be used 

where the efficiency is somewhat reduced, usually including east and west-facing slopes.  Dave 

Friedrichs of Homeland Solar and Mark Clevey of Renovo Power Systems suggest that Quaker House 

is not suitable, as the roof is high and fragmented.  Despite being impacted by shade from trees, it 

appears that it will be better to consider the roofs of the Meetinghouse and the 1414 building as 

potential sites for solar panels. 

The cost is generally related to the number of panels installed.  The current cost for small jobs (under 

50 kW) is about $1000 / KW which covers the cost of frames and electric wiring and inverters as well.  
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The City of Ann Arbor has a bulk buying program that can reduce costs by 8-10 %.  Batteries such as 

the Tesla Wall Pack can be used to save electricity for night use but the price, although coming down, 

is still high. (My estimates on all costs and need further investigation)   

While individuals and companies can bring the cost of solar installations down by using the federal 

tax credit of 27%, churches and tax exempt organizations do not benefit from this credit.  One 

approach we could use instead is to accumulate money in advance from tax-deductible contributions 

and look for a low interest loan if necessary.  Another way is for the installing company to own the 

solar array, get the tax credit which is deducted from the cost and lease them back or sell the 

electricity back through a power purchase agreement.  We have also heard about a church in which 

some members formed a corporation that leased space on the church’s property, erected solar 

panels, and then sold the electricity at cost to the church. 

Solar panels can also be used in specialized circumstances to cover the power needed for smaller, 

specific functions.  The most practical may be solar powered lights in a parking lot that come with a 

panel, a battery pack, a LED light, and a pole and will provide light from dusk to dawn or to a preset 

time after dark.  A second and more challenging project would be to use a small array to power a 

charging station for anything from cell phones to electric vehicles. 

Overall, the idea is that we could use solar panels in various ways to reduce the amount of electricity 

that must be brought in to the building.  This is especially important for us because in Michigan 

significant amounts of coal are used to produce electricity.   

III.  Can the Source of Electricity We Receive from the Grid be Carbon Neutral? 

The next step is to consider how to obtain clean power generated at an external site and reaching us 

through the grid.  Major means of generating power include coal, gas, hydropower, nuclear, wind and 

solar.  Wind, solar, geothermal and hydropower are sometimes lumped together as “Renewable 

Power.”  How biomass or gas collected from landfills should be treated is controversial.  (Other 

authors such as Bill Gates, divide power into dirty, such as fossil fuels, or clean, including renewables 

plus nuclear.)  Our electric utility is Detroit Edison (DTE),  a for-profit shareholder-owned company.  

DTE’s electricity in 2020 was generated from coal (50%), gas (17%), nuclear (21%), renewables (11%) 

and biomass (1%),  Other states clearly differ with the main source being hydropower in Washington 

and fuel oil in Hawaii for example.   

The problem for us is that DTE is not planning to phase out coal until 2040 and then will replace much 

of it with gas.  How we can get clean electricity is thus a major problem.  It will be difficult to 

transition from gas to electricity for appliances such as water heaters, ranges, and clothes dryers 

when so much of our electricity comes from burning fossil fuels.   

We need to be optimistic and assume that the situation described above will change and there are 

reasons to be optimistic.  Companies like DTE are under increasing pressure to change and 

particularly to develop more utility-scale renewable power.  The pressure is coming from consumers, 

government, and the market since without subsidy, renewables are cheaper.  President Biden’s plan 

for the U.S. includes phasing out coal by 2030.  In Michigan, Governor Whitmer has appointed all new 
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members to the Michigan Public Service Commission (MPSC), which must approve new power plants 

and fuel pipelines, and its members are now much more oriented to renewables.   

There are some actions we and others can take to influence this changeover: 

 We, as consumers, can “vote” for renewables when we sign up for “Green Power” with DTE 

and pay a small premium as our meeting has already done.  We can pay our electricity bills 

through such companies as Arcadia Power, which produce renewable energy, and can even 

purchase shares in solar panels through them.  We can write letters and even demonstrate, 

particularly to the MPSC.   

 Large organizations such as General Motors, the University of Michigan and possibly the City 

of Ann Arbor are signing preferred provider agreements (PPA) for clean power with DTE which 

will require the utility to build or contract for more large-scale solar and wind production.  

Some of this will come online in 2022.  

 The City of Ann Arbor is considering forming a Municipal Power Company or a Community 

Choice Aggregation (CCA) that would allow it to buy clean power in bulk from any provider 

and sell it to households and businesses.  However, this would require changes in Michigan 

state law that may be difficult given the makeup of our legislature.   

 As part of “Energy Freedom” legislation, solar cooperatives could be legalized in which we 

could join with other houses of worship to build a midsized solar array just outside of Ann 

Arbor.   

 In addition, the City of Ann Arbor has recently reached a settlement with DTE that will give residents 

the same rate for "green" power as the City gets and is expected to lead to a very large joint solar 

"farm" project that will benefit many residents as well as the City of Ann Arbor.  

 

Most of these are unlikely to happen but may pressure DTE if they wish to remain the provider of 

energy to Southeastern Michigan.  Finally, there may be a breakthrough in a new technology in fusion 

or fission to provide power that is always on or an old technology like pumped hydro which functions 

like a giant battery.  This is not meant to be an exhaustive consideration but to show that the 

landscape for electricity and power provision is likely to be different by 2030 with a higher 

percentage of renewable clean power. 

IV.  Converting Our Direct Use of Fossil Fuel to Electricity 

The final big step is to cease burning fossil fuel, in the form of natural gas, on our property.  The two 

parts of this change are 1) an alternate approach to heating/cooling the buildings, and 2) replacing 

gas-fired appliances such as water heaters, gas ranges, and clothes dryers with electric powered 

ones.  The largest consumer of gas on our properties are our boilers and the furnace for the 1414 

building.   

The most desirable and efficient approach to heating is not to generate heat but to move heat 

around using heat exchangers.  Using the constant temperature of the earth as a source for heat in 

the winter and a sink for heat in the summer is a very efficient system.  Heat is extracted or injected 

through a series of underground pipes.  The pipes (and contained tubing) can be horizontal if 

adequate space is available but in an urban setting will most likely be a group of vertical boreholes 
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100 to several hundred feet deep.  A closed system of tubes will run through the pipes and fluid will 

be pumped through them.  A heat exchanger will extract and concentrate the heat which will heat a 

reservoir of water.  Thus, our existing steam heat system will need to be converted to hot water.  The 

system can also run-in reverse to provide cooling in the summer which may become desirable if our 

ambient temperature rises.  The system will be powered by electricity and should be two or three 

times as efficient in converting energy to heat as our current system although requiring significant 

investment up front.   

Replacing gas powered appliances including stoves, water heaters and clothes dryers will take place 

as replacements are needed.  Hopefully, we can use electric-powered replacements when we are 

confident that more of our electricity is created without fossil fuels, but in time there may be other 

alternatives too.  For example, there are clothes dryers that are directly coupled to a heat pump.   

Property Committee has indicated that the larger power load from these changes will require us to 

renovate and expand our electrical system to handle more amperage.  Overall, this change in heating 

including hot water and stoves will be a significant investment, possibly as much as $100,000.  Since 

Ann Arbor’s A2Zero plan for carbon neutrality involves switching all heating to heat pumps, there 

may be incentives generated by the City to reduce costs.  For smaller areas, such as the 1414 building, 

an air-to-air heat exchanger can be used which requires less investment but is not as efficient as 

ground based and might require keeping the gas furnace as a supplement for really cold weather. 

V.  Going Beyond Scope 1 and Scope 2?   

The Meeting may wish at some point to consider Scope 3 Emissions, or those generated offsite to 

produce food or consumer goods used on our property and fossil fuels used to transport attenders to 

our building.  We are not including them at present as they are hard to quantify and in some cases 

require personal choice by members and attenders.  We could try to reduce some, for example by 

only serving vegetarian food in the building, but cannot limit how members come to the meeting 

house.  We believe that the Carbon Reduction Subcommittee and the Earthcare Committee can be 

helpful in providing information and education to the Meeting in how they can become more carbon 

neutral in their personal lives as well. 

 

VI.  What if We Can’t Get to Zero?   

A last area which is somewhat controversial is the use of offsets.  This entails spending money to 

reduce net GHG production at some point offsite which can be anywhere on the planet.  One 

example is paying to plant trees in the tropics or other deforested areas.  However, such projects are 

not in our control and are difficult to verify over the long term.  Another possibility would be for us to 

fund placing solar panels on another house of worship in our area reducing their use of DTE power 

and offsetting our production of GHG by using DTE power or heating with gas.  Both the City of Ann 

Arbor and U of M have or are developing criteria that can help us. 

VII. Timeline 
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Over the next three years we can continue projects aimed at energy conservation.  The next project 

being planned is to replace the louvered windows on the East wall of the Meeting Room.  Property 

Committee and the Ad hoc Committee to Reduce the Meeting’s Carbon Footprint will do the planning 

and specific jobs will require approval by Business Meeting.  Following further investigation, placing 

solar panels on the roof of the 1414 Building could take place after the roof is replaced, most likely in 

2024 or 2025. We can also consider installing solar powered lighting for our parking area and possibly 

solar powered car charging for those coming to or working or living in our buildings.   

Local companies are now starting to work more with earth based heat pumps and development of 

this capacity will likely continue along with a decrease in cost.  Although earlier investigation can take 

place, we believe that the main planning for an earth-sourced heat exchanger will begin in 2026 with 

the aim of installation in 2029-2030.  One reason for choosing this date is because our existing boilers 

probably have ten years of life left and to give time for the supply of electricity to become more 

based on renewable energy.  It will also provide time to save the required funds in the Environmental 

Improvement Fund.  The meeting may wish to consider seeking targeted donations or carry out a full-

blown fund raising campaign similar to the addition of the elevator and the new wing on the Meeting 

House. 

VIII.  Summary 

This paper lays out a pathway for AAFM to become carbon neutral by 2030.  We are already starting 

down the road and can complete more steps in the next few years including installation of some solar 

panels.  At this time, we believe the most difficult step, converting our use of natural gas to 

electricity, makes sense when the greenhouse gas emission from generating the electricity is less 

than from producing and burning gas for the heating function.  If this criterion is not met, we may 

choose to delay installation and consider offsets to reduce carbon emission by a comparable amount 

until the criteria is met.   

Even though this paper talks about many concrete steps to be taken, we recognize that additional 

possibilities and opportunities may very well arise and take us on a different path to reach our goal.  

The important thing is to keep this goal in mind and keep learning and strategizing to find the best 

way to reach it. 


