No one knows the cost of energy in the future.
But, we do know the cost of gas home heating has increased by 60% in the last year.

Massachusetts Price of Natural Gas Delivered to Residential
Consumers (Dollars per Thousand Cubic Feet)
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Chart created by energy consultant David White from public EIA data.

THE GOAL

My name is Kristin Anderson. | am an Arlington, MA Town Meeting Member, representing Precinct 11.
My goal was to reduce my home’s carbon footprint through energy conservation and electrification.
The approach was to use future energy savings and state and federal incentives to pay for as much work
as possible, to reduce the home’s carbon footprint. The budget for the work was ten years of energy
savings, plus whatever state and federal incentives were available.

| was over-optimistically expecting to offset my energy bills by 75%, which did not happen. But the
recent rise in fossil fuel costs will cover financially the initial energy conservation projection.
The project is on track to paying for itself in ten years.

The scope of work was walked back because it was too expensive and too invasive to do everything at
once. | didn’t want to have to move out of the house while the work was being done and | wanted to
stay true to the goal of focusing on work that would pay for itself in energy savings.

Additionally, my house is surrounded by beautiful trees which I'd originally planned to cut down in order
to generate more solar power. But trees are essential for community environmental health, for keeping

the house cool in the increasingly hot summer days, and for fighting Climate Change. The trees remain
and therefore we’re seeing a reduction in solar energy production.



The challenging Arlington, MA project: a 1300 sf, 1 % story Cape-style house, built in 1934.
It has three dormer windows in the back and 10 corners.

THE RESULTS

My 2018 total energy spend in US dollars, electric and gas, was $3462. This year, in 2022, my energy
spend is $1485. That’s a savings of $1,977 this year, a 57% savings in the cost of energy.

Carbon emissions have been cut by 52% - | went from emitting 11.2 tons of carbon per year to 5.4 tons.
Gas use for home heating and hot water was reduced by 61%. Despite an increase in electrical use, with
the new electric air source heat pumps, | am purchasing 53% less electricity. Thank you, solar panels!

WORK WITH SMART PEOPLE

| was fortunate to work with Byggmeister Contracting. Byggmeister does green contracting: windows,
doors, additions, cabinetry, carpentry. Byggmeister specializes in green building and creating healthy,
energy efficient, smart spaces. You don’t need to get a degree in Building Science to do energy-saving
work on your house successfully - you can hire Byggmeister to do it. They already know how! They will
deliver the work on time, on budget, and their workmanship will exceed all expectations. They are
responsible for the work on Senator Will Brownsberger’s Deep Energy Retrofit in Belmont, back in 2012!



WHAT WAS DONE

Air Sealing and Insulation, installed 06/2020

Jason Taylor from Byggmeister / Carbon Cutters performs a blower door test.

Air sealing is the single most important thing you can do to conserve energy. Get a blower door test.
And, if you find that MASS SAVE can’t address all of your air sealing and insulation needs, talk to Jason
Taylor at Carbon Cutters. Carbon Cutters insulated the knee walls in my 1 % story house, as well as the
dormers, a gabled roof, and eaves. He also managed the installation of blown-in cellulose in the attic as
well as in the exterior walls, which MASS SAVE contractors had refused to do. And he built an insulated
plywood dam at the top of my attic steps — it’s kind of like a trap door. As a bonus, Carbon Cutters solved
a troublesome and mysterious water leak in the house, using creative problem-solving.

My blower door test results:
My house was extremely leaky! Before air sealing work: 4108 CFM50. After air sealing work: 2900
CFMS50. Before: 11.69 ACH50. After: 8.25 ACH50. My house is still leaky! But it’s much better than it was.



Air Source Heat Pumps, installed 06/2020
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Get a Manual J before installing new heating or air conditioning equipment. A Manual J is a residential
load calculation used for sizing HVAC equipment. A Manual J will allow the system to be designed
correctly so it provides comfortable heat and air conditioning, while performing efficiently. Byggmeister
Contracting recommended that an independent party perform a Manual J and also design the ASHP
system. It was recommended that the ASHP units were installed 1:1, meaning there is one outdoor unit
for each indoor unit. Keep the system simple. Don’t get the wifi remote app.

Lastly, remember the ASHP thermostat slogan for optimum efficiency: Set it and forget it! It’s fine to
adjust up or down a few degrees as needed for comfort, but the variable-speed systems run more
efficiently if they are basically left alone.

| received five or six quotes for the heating system and researched ASHPs vs. Geothermal Heat Pumps.
Every quote was completely different from the last and ranged in price from $15k to $80k. ASHPs are
slightly less efficient, but cost far less to install than geothermal, so | went with ASHPs. And, again, note
that | opted to have someone other than the HVAC salesperson design the system.



Solar Panels, 9.45 kW array, installed June 2019

Production Factors:
A: 9 Panels @ 1.069 kWh/W
B: 4 Panels @ 1.024 kWh/W
C: 8 Panels @ 0.681 kWh/W
Awning:
5 Panels @ 1.071 kWh/W

Multiple solar quotes were collected. The energy production quotes varied. A company like Sun Bug
Solar provided a more conservative energy production quote, but they were more expensive than Great
Sky Solar. Both of these companies are based in Arlington. | chose Great Sky Solar because their design
seemed smart and creative, they were less expensive, and they were willing to add a solar awning to my
back deck, which increased the amount of energy my house could produce.

Cutting down trees to create more solar power on your roof is a bad idea. Consider trimming trees,
instead. Trees will provide cooling in the summer heat. And they clean the air. It’s better to buy clean
energy from the grid than it is to cut down trees. Switching to 100% clean electricity through the town'’s
ACE program makes it very easy to reduce to zero the carbon emissions of the electricity that is
purchased from the grid.

Note that the roof doesn’t face south. There are three dormer windows and a front-facing gable, so it’s
not a clean roofline for solar panels. This house is not the best choice for a solar array - your house might
be better. Or it might make the most sense to purchase clean energy from the town’s ACE program.



COSTS

Air Sealing & Insulation

Complex eaves insulation, exterior wall insulation, attic insulation, and weatherstripping work.

This is work that could not be done through MASS SAVE. It was, however, covered by a huge rebate.
Cost: $11,356 minus $10,739 MVP pilot program rebate

Note: the MVP pilot program no longer exists. There are new incentives available, but more incentives
are needed if the Commonwealth is serious about meeting its 2050 decarbonization goals.

Solar Panels

9.45 kW roof system, includes solar panel awning over the back deck.

Cost: $30,829 minus $10,249 2019 tax credit minus $1000 state solar tax rebate
Anticipated SMART Earnings: $10,129

Anticipated Electricity Savings, 20 year period: $47,293

Anticipated Payback Period: 7 years

Financing: HELOC at 4.8%, paid off within 12 months

Air Source Heat Pumps

Manual J and system design.

Two single zone wall units for upstairs. One single zone low floor unit for downstairs.

Line sets run inside the house and outdoor units behind the house and under the deck, so the system is
not visible from the street.

Cost: $17,052 minus $438 Mass Save Rebate

Financing
0%, $25,000 HEAT Loan financing for insulation and HVAC
HELOC at 4.8% for the solar panels

Found in the walls during insulation work: a deck of pinup girl cards and an empty bottle of 190 proof alcohol!



What’s Next? The future is 100% electric.

For now, there remain old steam radiators that are built into the walls of my house. They are terribly
inefficient and | look forward to removing them, especially now that | know how much I love the quality
of the ASHP heat. It is much nicer heat than what the old steam radiators produce. In addition to
removing the old gas heating system,the basement needs to be insulated. But I'd like to plan a more
significant renovation around that. And, lastly, | am waiting for my gas-powered hot water heater to
meet its end of life. That’ll come in the next couple years.

Not everything needs to be done at once.

In fact, it should not be done all at once. There’s a carbon cost to sending things to the landfill and
there’s a carbon cost to producing new things. Be mindful of embodied carbon, which is the emissions
associated with the manufacturing of materials. Wait until one system is close to or at its end of life
before replacing it, especially the furnace and hot water heater. It’s key to have a plan in advance of the
furnace or water heater dying, so that you’re not stuck paying for an emergency service call and forced
to purchase whatever equipment is in inventory.

Future Work Punchlist:

Basement insulation work.

Removal of steam radiators that are built into the walls throughout the house.

Insulation of the radiator wall pockets.

Removal of the gas furnace.

Installation of a downstairs ducted air source heat pump system, as now there’s just one ASHP in the
kitchen and a wood fireplace insert in the living room.

Replacement of the gas water heater with a highly efficient electric heat pump water heater.

Major Takeaway

Conserving energy through air sealing and insulating, adding solar generation to the roof, and moving to
highly efficient electric ASHPs, can be a smart home heating financial strategy - even in the more
challenging older homes in New England.

Public Policy Advice

The state of Massachusetts and the town of Arlington have set some aggressive goals towards reducing
carbon emissions. But we are not on track to meeting those goals. And it won't be possible to meet
those goals unless there are more subsidies aimed at residential energy conservation and home heating
electrification.



Resources

Electrify Arlington has resources to help residents save energy and move off fossil fuels.

*NEW?* Electrify Arlington Coaches now available! Interested in home energy efficiency or heat pumps
and don't know where to start? Want to take advantage of substantial state and federal rebates?

Fill out this form to get connected to an Electrify Arlington coach today!

Carbon Footprint Calculator | Climate Change | US EPA
Great Sky Solar - based in Arlington, MA on Mill Street, next to the bike path. Talk to David Bridge.

Advice to homeowners considering solar panels:
https://www.mass.gov/news/ag-healey-offers-advice-to-homeowners-considering-solar-panel-installatio
ns

www.byggmeister.com - Green contracting: windows, doors, additions, cabinetry, carpentry. You don’t
need to get a degree in Building Science to do energy-saving work on your house successfully - you can
hire Byggmeister to do it. They already know how! They will deliver the work on time, on budget, and
their workmanship will exceed all expectations.

Insulation & Air Sealing: Carbon Cutters / Jason Taylor One Frances Place, Cambridge, MA 02140
TEL: 617-441-0614 jason.taylor727@gmail.com

ASHPs: | used New England Ductless and they were great. Byggmeister works with LaVallee Systems.
Muirfield Mechanical is also very good. Whoever you use, stay by their side when they are doing their
work. Ask questions without being annoying. People do better work when they think they’re being
watched. To make up for possibly being annoying, | like to buy installers pizza for lunch, to let them know
| appreciate them. Good labor is important and so is letting folks know that they are appreciated!

https://greenzerocarbonhome.com, David Green, Zero Carbon Home, provided an energy audit and
offered consultation. Read his book!

www.greenbuildingadvisor.com, try for free for 30 days and then subscribe for $15/month. | think the
subscription is worth it, because you can ask questions of the experts and get awesome, personalized
information.

Take advantage of all available tax credits and incentives, as well as any available 0% interest financing.

Federal Inflation Reduction Act Incentives calculator:
https://www.rewiringamerica.org/app/ira-calculator

Mass Save residential incentives:
https://www.masssave.com/en/saving/residential-rebates

Feel free to contact me with any comments, questions, and suggestions:

Kristin Anderson / forcedexposure@gmail.com



