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CAPE COD &
MARTHA’S VINEYARD

Go 1OO%
Renewable

By Thaddeus Rumple

All the customers of Cape Light Compact,
in the 21 communities on Cape Cod and the
island of Martha’s Vineyard, will get 100% of
their electric power from renewable sources
by the end of January, 2017.
At Green Energy Times, we have been
watching with a bit of awe as countries,
states, and cities throughout the world have
turned to 100% renewable electric power. Of
course, some places had been that way all
along. Paraguay, for example, has produced
about ten times as much electricity as it
needs from hydro-power, and Iceland uses
both hydro-power and geothermal sources.
New places were joining that short list,
however. A few years ago, we found that the
Pacific island nation of Tokelau had claimed
a place as the first 100% solar-powered
country. With passing time, other islands
and towns with names we did not recognize
turned to 100% renewable power. Güssing,
in Austria; Wildpoldsried, in Germany; Samsø,
in Denmark, have all been mentioned in
Green Energy Times.
We have watched as states and countries
have become 100% renewably powered.
The German states of Mecklenburg-Vorpommern and Schleswig-Holstein produce
more renewable power than they consume.
Paraguay is entirely renewably powered.
Most recently, Costa Rica has gone for about
a year without using fossil fuels for electric
power and continues to install renewably
powered infrastructure.
Only a few cities and towns in the United
States have achieved this same exalted
status. Greensburg, Kansas was the first city,
though its size is small. Burlington, Vermont;
Aspen, Colorado; and Palo Alto, California
make up the rest of a short list of our cities
that claim to be 100% renewably powered.
Recently, however, we woke up to the
news that the Cape Light Compact (the
Compact), an energy services organization
operated by 21 towns and two counties on
Cape Cod and Martha’s Vineyard, is signing
onto 100% renewable power. The Compact
is a community aggregation system that
combines purchasing power of all rate payers in their area.
Community aggregation
Cont’d on p.7

Climate Change Impacts Hunting
Heritage in the Northeast
Local game
species
are being
threatened
by carbon
emissions.

Photo: Wikimedia.org
By George Harvey

One of our most important environmental conservation laws is the Wildlife Restoration Act of 1937. It has proven instrumental
in maintaining healthy populations of
certain species of wildlife. It is credited with
restoring populations that had been locally
struggling.

A couple examples of results can illustrate
the act’s effectiveness. In 1910, the state of
Colorado estimated that there were 1,000
elk within its borders, but in 2008, hunters harvested over 45,200 elk there. And in
Missouri, low populations kept the 1937
hunting season for white-tailed deer down
to three days, during which 108 deer were

taken, but in 2009’s 123-day season, the harvest was 295,000 animals. Other species that
have benefited from the act include turkeys,
especially in New England, and wood duck.
The Wildlife Restoration Act requires that
an 11% federal excise tax on firearms and
ammunition be spent in
the states on ways that
Cont’d on p.35

Is China Being Given World Leadership? -- We seem to be doing just that.
By George Harvey

We should start with a little history.
In November of 1965, Lyndon Johnson
became the first President of the United
States to be warned about climate change.
The first UN body assembled on the subject and the Intergovernmental Panel on
Climate Change was established in 1988,
under the leadership of Presidents Ronald
Reagan and George H.W. Bush.
The Paris Climate Agreement (COP21)
was originally signed by 174 countries on
April 22, 2016. It was to become international law thirty days after 55% of its signators, representing 55% of world carbon
emissions, ratified it. At the COP21 conference, the assumption was that it would
take about five years to line up enough
countries to sign the agreement into law.

That is, however, not how things went.
Donald Trump’s campaign included a lot
of rhetoric about making America great
again. His talk included promises to create
jobs by reviving the coal industry and
restoring our industrial output. Claiming
that the whole issue of climate change was
a hoax created by China’s socialist government, he said he would rescind the Clean
Power Plan and back out of COP21. He
might even want to lead us out of NATO
and the United Nations.
Meanwhile, the road to COP21 ratification became very unusual. Leaders
of many nations worried that without
support from the US, which might be lost
with a Trump election, COP21 might not be
ratified at all. Many pushed toward rapid
action, and the numbers needed were

Thank you to Our Sponsors For Their Continued Support

The Falmouth, MA Ice Arena has 3,300 solar panels on
its roof. Courtesy photo.
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achieved on October 5, 2016. So the agreement became international law, to which
the US had subscribed on November 4.
Two countries that stood out as leading on
ratification were the US and China.
Cont’d on p.18
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Green Energy Times is produced by 100% solar power, off-grid
with a 3.8 kW PV system. We live and know that Energy Independence is indeed possible - with clean, sustainable renewable
energy along with reducing your needs. We walk the talk!
Our mission is to create Energy Awareness, Understanding
and Independence - Socially Responsible Living.
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Solar Power works! … anywhere! under the sun!

G.E.T. is published bi-monthly, Feb.15, Apr. 15, Jun.15, Aug. 15,
Oct. 15 & Dec.15, by NRM Advertising Company. It is free and
available throughout 90% of VT & 80% of NH: the Upper ValleySt.J.down to Brattleboro,Windsor-Ludlow, Barre-Montpelier-Burlington, Stowe, Mooretown-Waitsfield, Morrisville, Hardwick,
Danville, NEK, Grand Isle, Woodstock-Rutland-Bennington; NH:
Woodsville-Hanover-W. Leb.-Plainfield, Enfield-Claremont,
Keene-Concord-Plymouth-Laconia, Littleton, & towns in between,
Greenfield Center, MA. New: Rye & Portsmouth, NH
If you would like to have G.E.T. available somewhere you have not
seen it, let us know!
G.E.T. is also online at www.greenenergytimes.org.
We encourage you to patronize our advertisers. We strive to selectively include trust-worthy services & products. G.E.T. cannot be
held responsible for advertising claims.
Please support our advertisers. Keep it Local!
To advertise in G.E.T. contact Account Executives listed above.
By advertising in Green Energy Times or sponsoring us,
you not only help to create energy awareness, understanding and
independence for a sustainable future, but also help to support
our efforts to make it all happen! Please call one our Advertising
Representatives today!
Editorial Policy: Green Energy Times works with a variety of
writers and also publishes community submissions on various topics. We aim to publish content that is independently
researched, unbiased and relevant to our audience. Submissions
are subject to our guidelines. Publication is subject to our editorial
judgment & schedule.
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Can the US cut its energy use in half by 2050?

A New Definition of

SUSTAINABLE

Subscriptions: $30/yr. Online or with the form on this page.

Green Energy Times would like to thank everyone who has
submitted articles or helped in any way to make this all a reality. We want to also thank our advertisers & ask that you support them. Say that you saw them in Green Energy Times. Now
let’s all G.E.T. moving ahead towards a clean, renewable future one where our children & grandchildren will be able to breathe &
grow, live & love on this beautiful planet where we live.
Thank you for reading G.E.T. Please send your comments & suggestions to: info@greenenergytimes.org
Disclaimer: G.E.T. allows space to, but does not endorse, contributed content from professionals or vendors.
*G.E.T.’s Carbon Footprint Disclosure. Green Energy TImes is
printed on as high of a recycled content paper as one can get locally. The printing process uses eco-friendly water-based inks.
There are not any totally green printers in the area that we are
aware of, so it would mean trucking them MUCH further to have
G.E.T. published in a totally green manner, thus increasing carbon emissions, as a consequence. We chose to move from printing
that used soy based inks because the soy is only used for the colors - not black, which is the most prominent color.... G.E.T.’s distribution emissions are also kept to a minimum, as well. With the
wonderful help that we g.e.t. within many communities, it keeps
our carbon footprint a bit lower. Hopefully our footprint is offset
because we are 100% solar powered! Our Graphic designer, Amy
Niebel, who owns and operates Double Plus Green, in Brookline
is also Solar-powered. Because all of our employees work from
home, our carbon footprint is kept to a minimum. We all grow
and harvest organically and live as sustainably as possible. We DO
walk our talk! Peace!
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Canada Joins Lengthening List of Countries Putting a Price on Carbon

By Rick Wackernagel

Prime Minister Justin Trudeau delivers a speech on
pricing carbon pollution in the House of Commons in
Ottawa, Ontario on October 3, 2016. Photo: pm.gc.ca

We need to transform our energy system faster to stop global warming. Canada
just took a big step toward that, announcing plans to enact a national carbon tax.
The tax will accelerate their transition to
a low-carbon society, while growing jobs
and their economy.
A carbon tax, pollution fee or compensation fee is one way to put a price on carbon pollution. The World Bank says pricing
carbon is a key to cost-effective reduction
of carbon emissions, with a potential to
reduce the cost of decarbonizing human
society by 30% through 2030. Canada is
joining about 40 countries and 20 other
jurisdictions pricing carbon. These pricing
systems cover 13% of global CO2 emissions. Adding China’s emissions trading
system (the other pricing method) in 2017,
coverage will reach 20% to 25%. Canada
will start in 2018.
Twenty of the pricing systems are
carbon taxes. The big differences among
them are in use of tax revenue (more complicated) and tax rate (simpler).
When the banking crisis occurred,
the governments of Iceland and Ireland
needed revenue. They put all or nearly all
their carbon-tax revenue into their general
funds.
Some countries wanted to accelerate
the transition to a low-carbon society
more than just raising the costs of fossil
fuels would, or wanted to accelerate adaptation to global warming. They put some
of their carbon-tax revenue into green
spending, including:
• Research, development and deployment
of new technologies in energy efﬁciency,
renewable energy, and reducing net
greenhouse-gas emissions from agriculture, forestry, and landﬁlls.
• Infrastructure to support alternative
vehicles, mass transit and adaptation to
global warming.
Other countries wanted to protect their
citizens, especially vulnerable populations (e.g., low-income households and
coal miners) from effects of the tax. They
“recycled” revenue through dividends,
reductions in other taxes or tax credits.
Most carbon taxes divide the revenue
among at least two of these uses. In 2013,
in the 13 largest carbon-tax systems, totaling more than $21 billion in annual revenue, 28% of the revenue went to general
funds, 15% to green spending and 44% to
revenue recycling.
Carbon fees deal with one of the barriers to adoption of low-carbon alternatives – the low price of fossil fuels. Other
barriers exist, including:

• High upfront costs of energy efficiency
and renewable energy.
• Limited financial resources.
• Lack of knowledge of low-carbon
alternatives.
• Lack of confidence that low-carbon
alternatives will perform as advertised.
The success and cost-effectiveness of
carbon taxes depend on addressing all the
barriers together and complementing the
tax with policies addressing other barriers
and making the consequences of the tax
acceptable to society. While a carbon tax
will not directly address the other barriers,
revenue from it can be used to address
them.
Public-sector R&D can reduce the cost of
low-carbon alternatives. It complements
private efforts. In the energy crisis of the
1970’s, Natural Resources Canada tasked a
group of engineers, architects and builders
with developing low-cost, energy-efficient

building practices. Canada became a
world leader in energy-efficient building.
Carbon-tax revenues can be used to
help limited-resource households make
investments in energy efficiency and
renewable energy.
Information and education campaigns
can address both lack of knowledge and
lack of confidence, as well as reducing risk
of making ineffective changes. A Solarize
pilot project in the Upper Valley of Vermont and New Hampshire, managed by
Vital Communities of Hartford VT, tripled
installed photovoltaic capacity in the first
year in which it operated in participating
communities.
Recycling revenue has led to small
increases in economic growth, jobs and
disposable household income in economic models of states and countries
with carbon taxes. Reducing taxes with
perverse incentives, such as income and
employment taxes, redistributing carbon-

Biomass Heat for
Business & Schools

Stevens High School, Claremont, NH

I N T HE N E W S :

The Canadian province of Alberta has been known for the
huge reserve of dirty fossil fuels
in its oil sands. Now, it is becoming known for its commitment
to renewable energy. Recently,
it put up a tender for five gigawatts of wind power and offered
its coal-burning power plants $1
billion to shut down.
tax revenue and reducing outflows to pay
for imported fossil fuels account for the
growth.
While concerns have been raised that
carbon taxes will negatively impact
economies, so far, the risks appear to have
been managed successfully. Economic
analyses of areas with carbon prices show
little impact on competitiveness of countries and industries. For example, a study
in British Columbia found only that two
cement manufacturers had lost market
share. Meanwhile, BC’s clean-energy sector grew to more than 200 companies,
producing about $1.7 billion in revenue
each year.
Carbon tax rates vary considerably. In
2016, they ranged from US$1 to US$131/
tCO2e. That would be equivalent to 0.9¢
to $1.15 per gallon of gasoline.
A well-designed, well-managed carbon
tax that addresses barriers to rapid adoption will solve problems and be hugely
beneficial to economy and planet.
Rick Wackernagel is a former extension farmmanagement specialist, currently an itinerant
climate activist and carbon wonk. He can be
contacted at rick.wackernagel@gmail.com.
Sources and references for this article are
available in the online posting at http://bit.ly/
canada-price-on-carbon.
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Samso Island runs on 100% renewable energy. Illustration: Nautilus Magazine http://bit.ly/nautilus-samso

Samso Island, Denmark - A Carbon-free Success Story
Top Workmanship

Top Workmanship

HEAT LOCAL!
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Samso is an island in Denmark about twice the size of Manhattan. In 1997, it won a
Serving NH, VT & MAisland, which it achieved in
competition to become a 100% renewable-energy-powered
2005. Electricity is now generated
by
21
wind
turbines, with enough surplus sent to the
Whelen Engineering, Charlestown, NH
mainland to compensate for fossil fuels used in vehicles. District heating systems fueled
Design
by straw, wood chips and other biomass have replaced
75% of all space heating.
Investments in the turbines by the 3,800 residents were supplemented (or overInstall
shadowed) by funds from Denmark’s carbon tax, 40%
of which was then devoted to
environmental investments. As a result of those environmental investments, Denmark’s
Service
per-capita carbon emissions in 2005 were 15% below
those of 1990. Norway’s were then
43% above 1990 levels.
Soren Hermansen, the community organizer who led
Samso’s transformation, spoke
Fuel
at the Vermont Energy and Climate Action Network conference December 3, 2016. He
strongly recommended that Vermont implement a carbon tax, as well, and said Vermont
is in a great position to lead the nation by doing so. That would be a huge help to getting us to 100% renewable.

Serving NH, VT & MA
Whelen Engineering, Charlestown, NH
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Electric Vehicles in Winter
By David Roberts

A Ford Fusion on a snowy road. All photos courtesy of Dave Roberts.

Winter is coming. Or depending on where
you live, it may already be here. If you are
thinking about a plug-in electric vehicle (EV)
purchase or recently purchased an EV, you
might be wondering what the change of
seasons means for EVs in Vermont and other
northeast states where cold temperatures,
snow, ice and other mixed driving conditions are regular occurrences.
The main issue is EVs do have somewhat
reduced range when driving on the battery
in cold temperatures. The majority of EVs
in the northeast are plug-in hybrid vehicles
(PHEVs) which can run on battery power
or gasoline, so any reduced electric range
means you’ll just be switching to gasoline
power a little sooner than in the summer
time. All electric vehicle (AEV) drivers need
to be more aware of their battery range,
but a little preparation makes it easy to get
where you need to go.

Traction and Clearance

EV batteries are often placed along
the underside of the vehicle – this extra
weight helps keep your wheels on the road,
especially if you have winter tires installed.
Winter tires are the single most important
investment you can make for safe winter driving in any vehicle and EVs are no
exception. Winter tires do have more rolling
resistance than EV manufacturers’ standard
equipment tires, but in most cases they
have a negligible impact on range.
EVs mostly use front wheel drive, which
is fine for most winter driving conditions in
the northeast when accompanied by winter
tires and modern traction-control systems.
A growing number of EVs have all-wheel
drive, although at this point these models
tend to be at the upper end of the market.
Tesla, BMW and Volvo all offer models with
all-wheel drive. More affordable options are
due to arrive in the next year or so, including a plug-in hybrid Mitsubishi Outlander
which has been a popular model in Asia
and Europe for several years but has not yet
been introduced to the US market.
Aerodynamic designs help EVs maximize
their range, but they do sometimes include
trim pieces which reduce the ground clearance of the vehicle. If you regularly drive
in deep, snowy conditions, you can inquire
with your dealer/manufacturer if there are
options to provide more clearance.

Comfort

EVs sold in the northeast are designed to
provide a warm and comfortable experience for occupants in all seasons. Heated
seats and steering wheels are standard
or optional equipment depending on the
model. These are more efficient than running the cabin heat and have little impact
on battery electric range.

Cabin heating systems are also included,
although all-electric vehicles are not able to
harvest heat from an internal combustion
engine, so they must rely on electric heating
systems. Some have heat pumps which are
much more efficient than resistance heaters. For example, the Nissan LEAF comes in
three trim levels: S, SV and SL. The SV and
SL trims include a “hybrid” heating system
which uses heat pump technology.
EVs usually include the ability to preheat
the cabin while the vehicle is still plugged
in to the charging cord. The heat can be
turned on with a schedule or smartphone
apps to make it cozy before heading out
on a trip. The preheat works especially well
if you are plugged into a 240V EV charging
device (often referred to as a Level 2 charger), but still functions on 120V charging
(Level 1), which is as easy as plugging into
a standard outlet near where you park your
vehicle.

Charging

Most EVs can charge overnight on Level 1
charging or in 3-4 hours on Level 2 charging. All electric vehicles also have DC fastcharging capability which can provide an
80% charge in about 30 minutes. All three
types of charging may require more time
in cold winter conditions, especially DC fast
charging.
Some EVs have battery heaters that turn
on in the coldest temperatures (e.g. below
0 degrees F), so it is often prudent to leave
your EV plugged in overnight when it is very
cold. Check with your EV dealer or owners’
manual for more information on whether
this is a consideration for your vehicle.
There is a 30% federal tax credit for
installing EV charging which can provide
a credit up to $1,000 for homeowners or
more for commercial locations. This is due
to expire at the end of 2016 unless Congress
takes action to renew it, so now is a good
time to make this investment if you are
considering one.

Range

EVs use lithium-ion batteries which can
be temporarily affected by cold temperatures. This means less electric range is available when you start the vehicle, regardless
of how much heat or other auxiliary loads
are running in the cabin. For typical EVs
and drivers this means a reduction of 20 to
50% from the official electric range estimate
from the manufacturer. Plug-in hybrids
are not as affected as they can seamlessly
switch to running on gasoline when the
battery is depleted. All electric models with
longer distance range (200-plus miles), such
as Tesla and the forthcoming Chevrolet Bolt,
are less impacted due to the
Cont’d on p.5
larger battery size, but the
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E lectric V ehicle U sage
A dvances in N ew E ngland
Vermont Clean Cities Joins the Team
Plug In America was awarded $500,000
from the U.S. Department of Energy, in
November 2016 to invest in the promotion and adoption of plug-in electric
vehicles (PEV) in the Northeastern states
including Massachusetts, Connecticut,
Rhode Island, and Vermont.

models that are as affordable and convenient as the gasoline-powered vehicles we
drive today by 2022.
Vermont Clean Cities will host ride-anddrives across the state that will allow fleet
managers, property managers, and the
public to get first hand experiences with
electric vehicles. Vermont has over a dozAnnual Greenhouse Gas Emmisions Avoided
en electric vehicles
on the market with
nearly 1200 electricvehicle drivers. These
ride-and-drive events
will showcase various
models that can meet
the needs of company fleets and private
consumers. Vermont
Clean Cities will join
Massachusetts Clean
Cities, Ocean State
Clean Cities, and New
Haven Clean Cities in
an effort coordinated
by Plug In America.
“It is our mission to
educate and promote
the benefits of plug-in
cars throughout the
country,” Joel Levin of
Greenhouse Gas Emission Reduced
Plug in America said.
“We are excited and
by Alternative Fuel Vehicle Project Type
committed to replicate our successes
elsewhere in Vermont
and with our Northeast partners.”
Funds from the
award will be used for
public, workplace and
fleet events starting
in 2017. Additional
training and recognition for local automotive dealerships is
another component
of this program.
The project is supported under a cooperative agreement
from the Department
of Energy (DOE)
Office of Energy
The project, “Advancing PEV Adoption
Efficiency and Renewable Energy (EERE)
in New England,” focuses on accelerating
under award number DE-EE0007789. More
the deployment of all-electric and pluginformation can be found online, www.
in hybrid electric vehicles as part of its
pluginamerica.org
climate action plan to significantly reduce
Learn more about the Vermont Clean
greenhouse gas emissions in the region.
Cities Coalition (VTCCC) and their
The project also contributes to DOE’s EV
programs at http://vtccc.w3.uvm.edu or
Everywhere Grand Challenge, which seeks
https://cleancities.energy.gov/coalitions/
to make the United States the first country
vermont
to produce a wide array of plug-in electric

A lternative F uel C orridors
I nclude I-89 and I-91 in VT
The U.S. Department of Transportation’s
Federal Highway Administration (FHWA)
recently announced 55 routes, including
I-91 and I-89, that will serve as the basis
for a national network of “alternative fuel”
corridors spanning 35 states. Though the
network is nearly 85,000 miles long, more
miles will be added in the future to accommodate electric, hydrogen, propane, and
natural gas vehicles as additional fueling
and charging stations are built. More information is available at http://bit.ly/EV-rtes.

369 Miracle Mile, Exit 19 off I-89
Lebanon, NH  (603) 448-6969

Keep us in mind for low rolling resistance Nokian
Hakkapeliitta snow tyres. We work on all Hybrids
and Electric Vehicles, and specialize in Toyota Prius.

(802) 388-7620
33 Seymour Street
Middlebury, VT 05753

Mon.-Fri. 8-5 • Sat. 8-Noon
info@countytirecenter.com

Electric Vehicles in Winter
Cont’d from p.4

There are many online discussion groups for EV owners
which include model-specific
forums. These are a great
source of tips for maximizing
range and can help guide you
to options and features that
get the most mileage out of
the vehicle.
If you have any doubts
about EVs in winter, just
remember they are among
the most popular vehicles in
An all-electric Nissan LEAF receives a charge after a recent snowfall.
Norway today – comprising
nearly 30% of new vehicles
same issues and recommendations still
sold
as
of
September
2016. If EVs can
warrant consideration.
handle
Nordic
winters,
you should be all
If you are commuting in your EV you
set
in
the
Northeast!
could check with your employer to see
David Roberts is the Drive Electric
about adding EV charging at your workVermont coordinator. He has driven an allplace. This is a great way to increase your
electric Nissan LEAF for the past four years
range confidence and show colleagues
and says, if you have to drive, drive electric.
how enjoyable and affordable EVs are.
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ROAD TO CLEAN AIR
SMART COMMUTING IN NH & VT THE
THE EXTERNAL COSTS OF FOSSIL FUELS
Transportation emissions are among the worst offenders that add to the rising CO2
levels in our atmosphere. In recent months we have learned that our efforts have begun
to reduce the detrimental air quality counts (NHDES), but as you may have learned from
numerous other reports such as the International Panel on Climate Change (IPCC), http://
climatechange2013.org/, global warming is still advancing faster than expected.
How do we get our emissions down now? By making new commuting choices!
LOTS OF CHOICES. Smart Commuting is all about knowing your options and planning ahead. There are many choices to get around in New Hampshire and Vermont, The
first place to start in Vermont is “Go Vermont” for statewide choices to travel more efficiently. Whether getting around town, commuting to work or school, or planning a day
trip, share the driving or ride with someone else to help save our planet and to save
approx. $2,000 annually. The statewide VT site also lists services for commuters, tourist,
and shoppers.
In New Hampshire you’ll find a similar site at “NH Rideshare” where you can find carpools, transit routes and schedules, bike and walk trails and links to statewide transportation information.
When carpooling, remember to use the local Park n Ride lots to meet your connections. Start your trip planning at connectingcommuters.org or nh.gov/dot/programs/
rideshare/ for statewide choices.

IN NEW HAMPSHIRE
UPPER VALLEY RIDESHARE (UVRS) - Carpool matching, benefits and support for commuters in/out of Upper Valley. 802-295-1824 x208. uppervalleyrideshare.com.
ADVANCE TRANSIT (AT) – Free weekday bus for Lebanon, Hanover, Enfield, Canaan, NH,
and Norwich and Hartford, VT. Dartmouth and DHMC Shuttles. ADA & Travel Training
Services. 802-295-1824. advancetransit.com
CARROLL COUNTY TRANSIT - Services and connections to Belknap County. 888-9972020 tccap.org/nct.htm
CITY EXPRESS - Serves Keene. 603-352-8494 hcsservices.org/services/transportation/cityExpress.php
COMMUNITY ALLIANCE TRANSPORTATION - Services for Claremont & Newport. 603863-0003
CONCORD AREA TRANSIT (CAT) - Serves Concord 603-225-1989 concordareatransit.org
CONTOOCOOK VALLEY TRANSPORTATION (CVTC) - Monadnock Rideshare for the
southwest region 877-428-2882 cvtc-nh.org
COOPERATIVE ALLIANCE FOR REGIONAL TRANSPORTATION (CART) - Serving
the Chester, Derry, Hampstead, Londonderry, Salem and Windham, limited service to
Plaistow. 603-434-3569 cart-rides.org
DARTMOUTH COACH - Services to Boston, Logan Airport and NYC 800-637-0123 dartmouthcoach.com
MANCHESTER TRANSIT AUTHORITY (MTA) - Manchester, with links to Nashua and
Concord. 603-623-8801 mtabus.org/services/local-buses
NASHUA TRANSIT SYSTEM (NTS) - Buses and trolleys with bike racks. 603-888-0100
RideBigBlue.com
NH RIDESHARE – Your Source for Transportation Alternatives. nh.gov/dot/programs/rideshare/
WINNIPESAUKEE TRANSIT SYSTEM (WTS) - Services Belmont, Franklin, Tilton, Laconia.
603-528-2496 bm-cap.org/wts.htm

IN VERMONT
UPPER VALLEY TRANSPORTATION MANAGEMENT ASSOCIATION (Vital Communities) - Works with UV employers and communities to promote and improve commuting
options. 802-291-9100 vitalcommunities.org/transport/index.htm
VERMONT PUBLIC TRANSPORTATION PUBLIC TRANSIT - Lists transit, ferries and more
at aot.state.vt.us/PublicTransit/providers.htm
AMTRAK - Long distance train service. Discounts for AAA members and student advantage card. (800) 872-7245 amtrak.com
CHITTENDEN COUNTY TRANSPORTATION AUTHORITY - Burlington bus service with
links to Montpelier, Middlebury and commuter route to Milton. cctaride.org
CONNECTICUT RIVER TRANSIT - Services in Bellows Falls and Springfield. crtransit.org
GO VERMONT - Offers carpool matching and commuter connections in VT 800-6857433 connectingcommuters.org
GREEN MOUNTAIN RAILROAD - Day trips from White River, Champlain Valley, Bellows
Falls and Rutland. rails-vt.com
GREEN MOUNTAIN TRANSIT AGENCY - Local service in Barre, Montpelier, Grand Isle,
Stowe and Lamoille. 802-223-7287 gmtaride.org
GREY HOUND/VERMONT TRANSIT - Long distance bus services. 1-800-231-2222 greyhound.com/
LAKE CHAMPLAIN FERRIES - Transport between New York and Vermont via Lake Champlain. 802-864-9804 ferries.com
MARBLE VALLEY REGIONAL TRANSIT- For Rutland, Killington, rural Manchester, Poultney and Rutland to Bellows Falls. City routes Free on Saturday. 802-773-3244 thebus.com/
RURAL COMMUNITY TRANSPORTATION (RCT) - Buses, vans, and volunteer drivers.
Routes via The Jay-Lyn, The Highlander (Newport - Derby Line); The US RT2 Commuter
(St. J. to Montpelier) and Free routes to rural areas. 802-748-8170 riderct.org
STAGE COACH - Commuter buses from Randolph and Fairlee to Dartmouth, Local village
buses. 800-427-3553 stagecoach-rides.org

By George Harvey

The American Lung Association in California (ALAC) has put a number on the external
costs of the use of fossil fuels for transportation in their state. Their report, The Road to
Clean Air, also provides comparable numbers
for nine other states, seven of which are in the
Northeast. The costs relate almost entirely to
medical expenses and missed days at work or
school.
According to the ALAC, these external costs
in the Northeast range from a low of $360 per
person per year in New York and Connecticut
to $480 per person per year in Vermont. Vermonters tend to drive more than New Yorkers,
so they use more fuel per person, producing
more pollution per person from automobiles.
The result is that they spend more on medical
expenses and lose more time at work.
We should bear in mind that these figures
are per person, per year. The actual average
cost for a family of five, for example, would
be five times as great. So an average family
of five in Vermont is losing $2,400 per year to
the external costs of transportation. As bad as
that sounds, it is only about half of the total
external cost of fossil fuel use to Vermonters, because roughly half of the use of fossil
fuels is for heating and industry, with a much
smaller amount from other sources. That
would drive up the external costs of fossil
fuel use for that typical family of five to nearly
$5,000 per year.
Most people find such a figure hard to
believe, unless someone in the family suffers
from the conditions that are associated with
air pollution, asthma, emphysema, lung
cancer, other chronic pulmonary disorders, or
circulatory problems. The true costs, however,
are largely hidden in medical insurance and
taxes, which means that most people are
unaware of them.
Such numbers should really come as no
surprise to anyone following the news on
external costs of fossil fuels. The World Health
Organization (WHO), for example, has made

External cost of fossil
fuels for transportation,
per person, per year
California

$345

Connecticut

$362

Maine

$376

Maryland

$400

Massachusetts

$397

New Jersey

$458

New York

$359

Oregon

$273

Rhode Island

$379

Vermont

$479

On average, every gallon of gasoline causes $1.30 in
additional expenses, mostly for health and medical.

air pollution are estimated by the WHO at
about one person, worldwide, every eight
and a half seconds. The International Energy
Agency provides a somewhat different
picture, with one person dying every ten and
a half seconds. Either way, the numbers of
premature deaths from outdoor air pollution,
the overwhelming bulk of which come from
fossil fuels, is comparable to deaths among
military personnel during the World War II.
The situation is especially bad for children,
and this is particularly true in poorer areas of
the world. UNICEF says that about 600,000
children die from disease
caused by or made worse by
air pollution every year. That
is another child about every
52.6 seconds.
But it is in nature that the
situation is worst. According
to the WWF, we have lost
over 58% of vertebrate animal populations worldwide
since 1970, and at the rate
numbers are declining, we
will lose two-thirds by 2020.
Most of the declines are due
to problems stemming from
our use of fossil fuels.
These are problems
that are caused by nearly
everyone. We kill people,
children, and animals by
heating with oil, by cooking
Every car contributes to a global problem. Census Bureau photo, public domain.
with propane or natural gas,
by driving cars powered
by diesel oil or gasoline, and by eating food
estimates both of the external costs and
brought to use from such distant places as
of the numbers of people who die premaIowa and California. That is the bad news.
turely. Other organizations have also studied
The good news is that we can stop the war
the situation, producing somewhat similar
on human health, human life, and nature by
results. The estimates range from about $250
switching away from fossil fuels and toward
to $1,000 per person, per year, worldwide in
use of renewable energy sources. And part of
hidden costs.
that good news is that we will not only save
Clearly, the brunt of the financial costs
lives and the environment, but we can live
would fall on people who can bear them.
more comfortably and save money in the proPeople in societies too poor to bear such
cess. How much money? It depends on where
costs must go without medical help, and
you live. Per person, per year, it is about $360
this suppresses the average expenses. Poor
in New York, and about $480 in Vermont.
people bear their costs by the alternative,
The Road to Clean Air can be found at bit.
which is often simply to die.
ly/road-to-clean-air.
Premature deaths associated with outdoor
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Increasing Access to Clean Energy for all Granite Staters
By D. Maurice (Don) Kreis

Dr. Holmes Hummel (left) and D. Maurice Kreis (right)
giving the keynote speech during the Local Energy Solutions conference on November 19, 2016. Photo courtesy of New England Grassroots Environment Fund.

What does 2017 portend with respect to
energy in New Hampshire, in light of emerging political and policy realities? From my
perspective as the state’s consumer advocate,
tasked with representing the interests of
residential utility customers, I see 2017 as the
year of energy efficiency.
Thanks to a settlement agreement signed
by a coalition of stakeholders including all of
the relevant utilities, and later approved by
the Public Utilities Commission (PUC), we will
spend 2017 planning for the implementation
at year’s end of an Energy Efficiency Resource
Standard (EERS).

Cape Cod Goes Renewable

This is a big change. Under the existing
system, the PUC establishes a system benefits
charge to be paid by all customers, adds a
limited pool of money from the Regional
Greenhouse Gas Initiative and the regional
market for electric capacity, and directs the
utilities to spend the available funds on
deploying cost-effective energy efficiency
measures. Under the EERS, we set as our
objective the adoption of all cost-effective
energy efficiency, we tell the utilities to reduce their sales of kilowatt-hours by a specified percentage and we commit the financial
resources necessary to get the job done.
We’re the last New England state to adopt
an EERS. Our plan, to reduce sales by about
three percent over three years, is a cautious
one – the least ambitious in the region. But
it’s a laudable start.
The danger, especially in these times, is
that as we work to meet the EERS, we will
leave some folks behind – people of modest
means who might have difficulty obtaining
loans or folks who don’t own their dwellings
or business facilities.
That’s where inclusive financing – or, as it’s
been known in its highest and best form for
many years, PAYS (pay as you save) -- comes in.
There aren’t too many things in New
Hampshire that I am specially qualified to
opine about, but this happens to be one
of them. That’s because when we became
the first state in the union to pilot a PAYS
program, I was a fledgling staff attorney at
the PUC, and it was my job to shepherd the
pilot through the process in the auspicious
fall of 2001.
PAYS is the brainchild of two smart
Vermonters, Paul Cillo and Harlan Lachman,
and owes its existence in New Hampshire to
former PUC Commissioner, Nancy Brockway,
and former Consumer Advocate, Meredith
Hatfield. Their tireless advocacy on behalf of

Cont’d from p.1

facilities, it has been
acting aggressively
to switch to sustainable energy. NextEra
Energy Resources’
portfolio of renewable
generating infrastructure is very impressive, and has more
wind power capacity
than any other North
American company.
Impressively, NextEra started a fund,
EarthEra Renewable
The RECs from the Eastham Elementary School’s solar PV system will be used in the Com- Energy Trust (EarthEra),
pact’s 100% Green Aggregation power supply program. Photo credit: Cape Cod Compact. to manage revenue
from renewable energy
credits (RECs). Sepais used to leverage the purchasing power of
rately, Massachusetts has produced its own
large groups of electric customers in an efstructure for dealing with RECs within its
fort to negotiate favorable rates, terms, and
Renewable Portfolio Standard (RPS). Add to
conditions. This helps ensure that electric
these some very interesting policy by the
customers do not become disenfranchised
Compact, and RECs take on a very different
in de-regulated electricity markets. It has
meaning than some people might imagine.
EarthEra is operated by an independent
also been used to ensure that sustainable
trustee and is funded through RECs propower supplies are used. The June 2015
duced by NextEra and its subsidiaries. The
edition of Green Energy Times carried an
trust is dedicated 100% to developing new
article, “Greenfield is Green,” on community
renewable energy facilities, ensuring that
aggregation in Massachusetts (bit.ly/greenfield-is-green).
the original purpose of RECs, incentivizing
The Compact’s sudden switch to renewrenewable energy, is honored. Working with
able power was not as sudden as it appears.
NextEra and the Compact, EarthEra preferentially funds renewable energy in New EngThe Compact selected NextEra through a
land, near where Compact customers use it.
competitive process in 2014. The relationship turned out to be good enough that the
Massachusetts specifies a portion of the
Compact chose to extend their agreement
power utilities buy to be generated renewably, and the portion increases annually.
through 2018. It happens that while NextEra
The details of the RPS require that a portion
still owns fossil fuel and nuclear generating

2

an inclusive approach to energy efficiency
teaches that, in this field, people matter.
Unlike the states immediately to our east
and west – Maine and Vermont – we rely
on our utilities to deliver ratepayer-funded
energy efficiency programs. I predict we will
continue to do so. It is counter-intuitive –
utilities usually make more money by selling
more rather than less of their product, after
all – but when you think about it this approach has much to recommend it. Utilities
know their customers, in almost every sense
of the word. They have the data, thanks to
meters, and they have a lot of insight about
what customers need and want.
But they also have a lot of things that
compete for their attention and resources, as
we all do. Should utilities use their capital to
fund a bigger and better PAYS program for
NH? Capital is a finite resource for all business
organizations, utilities included. Shall we
ask utilities to make PAYS a higher priority
for their EE program staff? The reality is that
other pathways are less challenging than
PAYS.
That’s why I’m convinced that the way to
get New Hampshire back to the top of the
PAYS pile is through grassroots activism. I’m
not talking about torches and pitchforks; I
am talking about reaching out to the utilities
and urging them to renew our state’s commitment to inclusive financing.
They already know it works. It’s worked especially well for municipalities, as Eversource
has proven. On-bill financing (a generic variation on PAYS) works for residential ratepayers,
as the New Hampshire Electric Co-op has
proven. As to actual PAYS, the results when it
comes to residential customers are a bit more
uncertain, putting me in mind of the time
someone asked Gandhi what he thought of
western civilization and he answered “I think
it would be a good idea.”

What exactly is this “good idea?”
• It is not considered credit, so eligibility is
not tied to credit rating.
• The customer pays for energy efficiency
measures via the utility bill.
• There is strict measure screening and
conservative assumptions so that customer
bill will definitely be lower than it was prior
to measure installation.
• The obligation “runs with the meter” not the
customer.
• The utility stands behind what it had its
contractor install.
• The customer can be disconnected for
nonpayment of the PAYS obligation.
• Ideally the utility uses its own capital not
ratepayer funds – which is a good deal for the
utility’s shareholders because it’s essentially a
risk free investment.
There could not be a more perfect time to
recommit to such a sensible program.
It is beyond debate that energy efficiency
is our most valuable energy resource, and the
national and state electorate is screaming:
leave no one behind. We must not become a
state where some people have Nest thermostats and high efficiency furnaces while
others live with ice dams and unaffordable
energy bills. Energy efficiency must get inclusive -- that idea needs a champion and I aim
to be that champion as the guy whose job it
is to stand up for residential customers. It is a
nonpartisan effort (appealing to Republican
and Democratic sensibilities alike) to build
market-oriented, locally grown wealth. Please
join me in waging the noble struggle to make
inclusive financing through PAYS a reality.
D. Maurice (Don) Kreis heads New Hampshire’s Office of the Consumer Advocate, which
represents the interests of residential utility
customers. He can be reached at donald.kreis@
oca.nh.gov.

of the RECs be from facilities that are approved by the state, preferring local facilities
and those considered new, as defined by
the program. RPS-approved RECs must be
retired, and may not be resold, to ensure the
purpose of the RPS standard is upheld.
The Compact has done this one better,
by insisting that NextEra exceed the state’s
specified percentage of renewable energy
sold, using local renewable energy resources
for some of the extra renewable energy.
This has resulted in REC purchases from the
New Bedford Landfill and a set of large solar
arrays on rooftops within the Compact’s
service area.
While it may appear confusing, the
agreement means 100% of the electric

power used by rate-payers on Cape Cod and
Martha’s Vineyard is from renewable sources.
Some of those resources are on Cape
Cod and Martha’s Vineyard, and the RECs
involved are used to develop renewable
power, preferentially in Massachusetts and
New England. This provides local incentives
for local power.
Not only has a significant area of Massachusetts turned powerfully to renewable
energy, setting a new standard for the Northeast and the country, it appears that this
has been done thoughtfully, with an honest
effort to reduce our carbon emissions and
the pollution from fossil fuels.
Well done, Cape Light Compact, NextEra,
and Massachusetts!
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Going Solar-Do Your Due Diligence

SOLAR PHOTOVOLTAICS
A Series: Part
One of Three

By Jonathan Teller-Ellsberg

The solar array at pick-your-own Riverview Farm in Plainfield, NH powers the farm buildings as well as an electric
vehicle charging station available to customers. Photo by Jonathan Teller-Elsberg. CC BY-SA.

It’s exciting to be on the cusp of going
solar, but just because you are doing
something that both is financially advantageous and aligns with your ethical
values doesn’t mean you should entirely drop your guard. Purchasing a solar
photo-voltaic array or signing up for a
multi-decade lease is a big enough deal
that you need to understand how to compare options and evaluate the business
with which you are considering signing
on the dotted line.
Almost any solar installer offering to
sell you a solar array will provide some
general numbers such as:

Your Renewable Energy
Resource Center

• a prediction of the number of kilowatt hours
(kWh) to be generated by the solar array,
• the net-metering value you get from kWhs,
• your cost per watt of solar array capacity, and
• a measure of financial return.
Different installers may calculate these
numbers in different ways, making it hard
to get to an apples-to-apples comparison.
It’s worth asking questions so you are
comfortably informed.
As a residential user of net-metering
you can usually receive non-taxable
benefits, because you don’t receive any
money from net-metering – no income,

Solar Electric and Hot Water Combination

Design, Installation and Service
30% federal tax credit - ask us about rebates
Visit our zero energy resource showroom
Solar Hot Water • Solar Electric • Solar Heating

603-632-1263
www.energyemp.com
Solar Electric Ground Array

so no income tax. Instead, your living
expenses are reduced through shrinking
your electric bill. You have more money
in your pocket, so it is as though you had
received income, but the structure of the
value exchange allows you to
avoid taxation.
The story for businesses, on
the other hand, is more complicated. Like residential netmetering customers, businesses
are (usually) not paid directly for
their solar production, instead
simply seeing their bills reduced.
However, a business doesn’t
pay taxes on revenue anyway;
businesses pay taxes on profits.
And if a business saves money
on its electric bill, then its profits
can increase accordingly. Thus,
businesses do incur indirect
tax liability on their solar netmetering.
Predicted Solar Output
A basic prediction of solar
electric output is based on solar
access, a measure of the shade
profile of the solar array locaA sample solar access diagram from the Solar Pathtion; climate-related conditions
finder. East is left, North is up. The white grid lines curving
such as how cloudy or sunny is it
from left to right show the path of the sun during differon average at your location; the
ent months of the year, December at top. The yellow line
capacity of the solar array; tilt and
traces the effective horizon. The grid area inside the yellow
directional orientation of the solar
trace is the area of available solar access. CC BY-SA.
array; and possible loss due to snow
cover.
Long-term predictions have to
The SolarAnywhere results often
add in an additional factor, solar panel
diverge from the predictions given by
degradation, which is addressed in part
the other databases, and when they do,
two, “Net-Metering Value” in an upcoming
they are frequently higher. For example,
issue of G.E.T.
I compared the SolarAnywhere results
Solar access should be measured by the
to the TMY3 results for Lebanon, NH and
installer in the place that the array will be
Montpelier, VT, both for those locations
located. If your solar array might be on
precisely and for the four SolarAnywhere
your roof, it is preferable that the solar aclocations (north, east, south, west)
cess measurement be taken from the roof.
directly adjacent to them. The SolarAnyIf the installer has not measured solar
where results were between 8% and 14%
access at the prospective location, their
higher than the predictions based on the
prediction of solar electric output will
TMY3 database.
necessarily be a rougher estimate. Some
SolarAnywhere-based predictions
of the large, national solar companies rely
are not necessarily wrong, only more
only on satellite images of a roof to make
optimistic than the prediction you would
their sales pitch. It’s true that you can
probably get from one of the other dataglean an impressive amount of informabases. If you set your expectations based
tion from Google Earth, but it really is no
on more cautious predictions of electrical
substitute for an on-site evaluation.
production, you have a better chance of
If different installers measure solar acbeing fully satisfied with your solar investcess at the same location, do they get the
ment.
same result? If not, find out why. Installers
Are your different potential installers
should be able to provide you with eviusing the same climate database for their
dence of their measurements and explain
production estimates? If not, consider
their results.
asking them to rerun their analyses using
For climate data, it is standard in the
the same database as one another.
industry to rely on one of the databases
Be aware that the overall sunniness of
included in PV Watts, an online solar
one year compared to another can vary
production analysis tool provided by the
widely. So don’t be surprised if your solar
National Renewable Energy Laboratory at
production swings a fair bit from year
http://pvwatts.nrel.gov/.
to year. It isn’t necessarily evidence of a
There are three climate database
problem with the equipment or of poor
options in PV Watts, TMY2, TMY3, and
work by your installer.
SolarAnywhere Gridded Data. The first
Solar array capacity is simply a meais based on actual measurements from
sure of the rated output capacity of the
1961-1990 and is available for only a few
solar array being offered – that is, of its
locations. The second combines direct
ability to produce electricity if exposed to
measurements from 1991-2010 with
sunlight. A solar array that has 6 kilowatts
computer modeling and is available for
(kW) of capacity made up of 24 solar
several additional locations. The third,
panels of 250 watts each has the same caSolarAnywhere, is based primarily on
pacity as 6 kW made up of 20 solar panels
modeled data and is available for any loof 300 watts each. One of these alternacation. It has the advantage of giving you
tives might take up more or less space
numbers that are specific to your neighthan the other, and one might cost more
borhood, and the disadvantage of being
or less than the other, but the amount of
a much rougher estimate, since it has a
electricity produced should not change as
weaker connection to directly measured
long as all the other factors of the installaconditions.
Cont’d on p.9

SOLAR PHOTOVOLTAICS
Going Solar
during high-cost periods, even if it is
Cont’d from p.8

producing fewer total kWh. This is not a
consideration for a tracking array, which
produces the maximum amount of power
possible at all times.
Snow cover will block solar production.
This is, of course, related to the tilt of the
solar array as well as climate. A flatter
solar array will hold snow cover longer
than one that is tilted more steeply and
different locations have more or less snow
to deal with. A tracking array will shed
snow automatically, since at least twice a
day it will be standing vertically.
In the Northeast, loss from snow cover
can easily run to about 10% of potential
annual production. The PV Watts estimator has an option to enter expected loss
from snow cover, but the default value
is zero. Ask your solar installer what assumption she or he has made about loss
to snow cover when estimating solar
production.
If you have a fixed array and it is safely
accessible, you might clear snow off with
a soft-bladed snow rake. An array high
up on a roof may not be safely accessible,
and you may not want to add new chores
to your life. Be honest with yourself about
how assiduously you will clear snow from
the array over the next 20 or more years,
and set your expectations for solar production accordingly.
In our next issue of Green Energy Times,
we will discuss part 2 of this series: NetMetering Value.
Jonathan Teller-Elsberg works for
Solaflect Energy, a Vermont-based manufacturer and installer of solar trackers. He
has a master’s degree in Energy Regulation
and Law from Vermont Law School.

tion are the same.
The tilt and orientation of your solar
array can have a significant impact on
its productivity. A solar array facing due
south at a 35° tilt will produce a different
amount of electricity than the same array
facing due east, or the same array at a 45°
tilt, and so forth.
The largest difference can arise among
three common mounting options, an
array that is fixed in orientation (i.e., it
doesn’t move and always faces the same
way), an adjustable rack system, and
a tracking array (an array that moves
throughout the day so that the panels are
facing directly at the sun at all times).
As a rule of thumb for much of the
Northeast, a tracking array will provide
approximately 40% more electricity
than a fixed array of the same capacity.
The specific difference in productivity
between a tracking and a fixed array will
depend on the details of the location in
question.
If you choose a roof-mounted array, you
probably don’t have much control over
the orientation of the array, and you will
have to stick with a fixed-mount system.
If you choose ground-mounted, you
open up your options to include either
an adjustable rack or tracking array, or to
specify a fixed array of a preferred orientation and tilt.
Usually it makes sense to orient a fixed
array to maximize overall annual production. If, however, your utility charges
time-of-day rates and calculates netmetering credit accordingly, it might be
advantageous to orient your array so that
it produces the most electricity possible
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A solar home in Norwich, VT. Photo by Jonathan Teller-Elsberg, CC BY-SA.
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A New Solar Farm in Williston
A developing partnership leads to a lot of solar in Vermont’s grid

By George Harvey

Sometimes it is astonishing how much
can happen in a short time. Renewable
power, especially solar power, can be
installed so fast it would seem to make a
person’s head spin.
We first got word that Green Mountain
Power (GMP) was considering a solar farm
in Williston in June of 2015. They were
considering buying land from IBM and
having groSolar install the array. Of course,
the idea was still tentative as talks with
IBM had not gone all that far yet. Among
other things, it would be necessary to get
a certificate of public good (CPG) from the
Vermont Public Service Board, which takes
time and entails numerous studies relating
to disciplines as divergent as archeology,
storm water, and aesthetics.
Only a month after the idea first appeared in the news, IBM did sell the
land, but not to GMP. Instead, it went to

The company’s owner will
answer your call, meet your budget,
AND build your project.

GlobalFoundries, which bought the entire
Williston plant, taking over IBM’s semiconductor business.
GMP readjusted its goal, but only very
slightly. It would lease the land from
GlobalFoundries. This was not a bad deal
for either, because GlobalFoundries would
buy power from GMP, some of which could
be supplied from the solar panels on the
land GMP was leasing.
GroSolar was still the installer of choice.
It did design work as permitting was being
pursued, and when the CPG was issued,
the actual construction could begin. Based
in Vermont, groSolar has worked all over
the United States. Though the Williston
array would be one of the largest in the
state, it was well within the company’s
capacity.
GlobalFoundries would use 500 kilowatts (kW) from the array, but that was to
be only a small part of what would be a
really big system, by the standards of Vermont. In fact, it would be only a little more
than a tenth of the array’s capacity. In the
end, the array was to be 4.7 megawatts,
so it could produce enough electricity
to supply the annual needs of 1,100 area
households.

The Williston solar array. GlobalFoundries facility can be seen in the distance on the right. Photo courtesy of GMP.

Others will benefit from the system, as
well. As it happens, the GlobalFoundries
site has another interested tenant. There
is a lot of work still to be done developing
photovoltaics, and testing has to be done
under a wide range of circumstances.
Sandia National Labs has five test facilities
relating to weather conditions, and the
one for somewhat cloudy weather that
can get cold, the Vermont Photovoltaic
Regional Test Center (RTC), happens to
occupy space at the GlobalFoundries site
in Williston.
GMP, which owns the solar panels, is
providing all the data relating to production of power through the Vermont seasons to the RTC. This provides a wealth of
information to Sandia National Labs that

can be used to improve future generations of solar systems to be used in harsh
winter conditions, such as we have in the
Northeast.
With all the work that was required,
we might think this project would be less
than half done in the time since it started
up. In that expectation, however, we
would only show how surprisingly quickly
large solar systems can be installed.
The work is done. The commissioning
ceremony took place on November 29th.
Just over eighteen months have passed
since the slightly tentative idea was first
made public. And now, GMP can collect
about eight million kilowatt hours with
each passing year, without having to buy
or burn even a whiff of fossil fuels.

802.869.2588
802.490.0640
Consultation • Design • Installation • Service
Residential & Commercial

Also offering Heat Pump Installation

saxtonsriversolar.com
srsolar@comcast.net

Prioritizing Life Cycle Environmental Costs, EU and
USA Components • Serving VT, NH, MA
MasterCard/Visa Accepted

Free Fuel
Delivered Daily.
Call today for a free site assessment & estimate.

802-728-3600
Local Team.
Deep Experience.

Off-grid and grid-tied systems for:
Camps • Homes • Farms
Communities • Businesses

Vermont Values.
Endorsed by the Sun

Vermont’s Employee-Owned Solar Company

info@catamountsolar.com

SOLAR PV - NEW HAMPSHIRE & VERMONT

WWW.GREENENERGYTIMES.ORG

802.439.6675 December 2016 11

New Innovation and New opporunities

Solar For All! Low-Income Solar is Here!
Hampshire or
Massachusetts
should be able
to save money
on day one by
going solar,”
according to
Joel Stettenheim, Norwich
Technologies’
president and
co-Founder.
“The challenge is
making credit
more widely
available for
more customers. That’s
where we
have turned
our focus.”
Broadening
Norwich Technologies installing solar on the Maple Manor housing development in Newthe customer
port, NH, using its proprietary EZ-PV MetaModule technology.
base for solar
is not just an
economic
There have been many successes
goal, but also a policy goal. As renewin the solar energy market in the past
able energy has increased its penetraseveral years. More solar energy has
tion of electricity markets, opposition to
been installed more quickly and at
increasing renewables has centered on
lower prices than anyone had dared to
the argument that the incentives paid
predict. But for all of its successes, one
for renewable energy are borne by all
challenge that remains is how to enable
ratepayers in favor of a small (wealthier)
lower income customers to take advangroup of renewable energy customers.
tage of solar energy. In our last issue,
Norwich Technologies argues that the
GET highlighted efforts of the VT Law
solution to that is not to eliminate solar
School being made to facilitate more
incentives, but rather to make sure that
solar in these communities. This month,
all customers who want to go solar can
we are discussing related initiatives
do so. Here are a few initiatives that they
being pursued by one of the local solar
are pursuing to achieve that goal.
energy developers, Norwich Technologies of White River Junction, VT and
HOUSING AUTHORITIES
West Lebanon, NH.
In both Vermont and New Hampshire,
John Langhus, Vice President for
local housing authorities help to deliver
Norwich Technologies says, “If we hope
affordable housing to the elderly, the
to meet our region’s clean energy goals
disabled and families in transition. Rentand continue to expand this great
ers as a group are among the hardest
industry, we have to be able to sell solar
to solarize because they move more
easily to everyone, with financing opfrequently, often have less developed
tions and regardless of income.” Luckcredit profiles and most importantly,
ily, solar is no longer the luxury item it
do not own the homes in which they
was even a few years ago. “Today, any
live so do not have the authority to
electricity customer in Vermont, New
solarize them. In such cases, landlords

must choose to solarize on behalf of
their renters. Increasingly, local housing authorities have become active in
seeking solar for their clients. Norwich
Technologies’ first such project was
for the Springfield Housing Authority.
According to John Langhus, “Unlike a
private landlord, a public housing authority does not pay taxes and so can’t
take advantage of federal and state tax
credits. This puts them at a significant
disadvantage.” To solve this, Norwich has
developed relationships with investors
who are interested in helping schools
and nonprofits to solarize. “It was a
straightforward transition to get investors who finance solar for schools to do
so for a housing authority,” said Langhus. For Springfield, Norwich brought in
New Energy Equity, a solar investor from
Annapolis, MD.
Others have succeeded in substituting the tax credit with grant funding.
That was the approach followed by
Norwich Technologies’ customers at the
Maple Manor housing development in
Newport, NH. Maple Manor provides
high quality housing options for qualifying low income elderly and disabled
persons. Norwich has just completed a
more than 100kW solar array on the roof

of the development, which will supply
clean energy to over 25 families. Rather
than bring in a third party investor, the
customer arranged for a federal grant
through the USDA’s Renewable Energy
Assistance Program (REAP). The REAP
grants are widely available to organizations and families in non-urban areas of
the region and are well-sized for making
up for a lost tax credit for a non-profit or
public solar customer.

RESIDENT-OWNED COMMUNITIES
New Hampshire and Vermont are
home to hundreds of Resident-Owned
Communities (ROCs) where residents
live in manufactured homes arranged
together under homeowner’s associations (HOAs) that own the common
property of the community. Norwich
Technologies is working with the New
Hampshire Community Loan Fund, one
of the main lenders to ROCs in New
Hampshire, exploring how to bring
solar energy to these communities. Joel
Stettenheim says, “The HOAs in these
communities have independent credit
histories and so are well-placed to be
owners of a large community array.”
The hope is to develop a standard set
of contracts that can be
Cont’d on p. 33

New home, complete with Norwich Technologies’ EZ-PV solar MetaModules, built by Neighborworks of Western
Vermont in Rutland, VT.
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1st Solar with Storage
at A Zero Energy
Rental Development!

SOLAR PV - NEW HAMPSHIRE -- VERMONT

CESA operates nationwide with its
sister group, the Clean Energy Group, to
provide many types of support, ranging
from information and education to an
ability to call on the resources of a wide
variety of other organizations. When GMP
called CESA, the reason for bringing them
in was stated directly. “We know you are
interested in storage
By George Harvey
for resiliency for low
income areas.” CESA, in
had fallen into disuse. Development
turn, brought in Sandia
was done through a partnership of
National Laboratories
the Addison County Community
and the Department of
Trust and Cathedral Square CorpoEnergy’s (DOE’s) Office
ration. McKnight Lane is particularly
of Electricity.
noteworthy because it is an affordTodd Olinsky-Paul,
able rental project operating at neta project manager for
zero energy, meaning the units will
CESA and CEG, stressed
generate more electricity than they
that the McKnight Lane
use. And each is equipped with a
project was unique.
battery, to provide backup power
He said, “To our knowlwhen the electric grid is down.
edge, this is the only
Getting to this goal required
rural low-income, net-zero energy rental
the dedication and expertise of
project in the country. There are a few
a combination of organizations
urban and suburban projects. There are
working somewhat out of public
a lot of homeowners who want the latest
view. Green Mountain Power (GMP)
and greatest technology. Businesses like
provides electricity in the service
Walmart are doing this, but this is the
area in which the redevelopment
only project we know of that provides
project was built. Having had expenet-zero energy for lowincome renters at no
extra cost.”
McKnight Lane has
fourteen homes in
seven duplexes. They
were built by Vermod
in Wilder, Vermont.
Twelve units have two
bedrooms and each of
the other two units has
three. The individual
units are highly insulated and well air-sealed.
Each unit has its own
heat pump and ventilation system. Electric
power is provided from
a solar array on the roof
The McKnight Lane Redevelopment Project, in rural Waltham, VT at site of a former, defunct mobile home community. Top photo
of each duplex, all of
shows Todd Olinsky-Paul, Project Director at Clean Energy Group, next to a 6kW sonnenBatterie battery storage system, courtesy of
which are net-metered.
Clean Energy Group. Bottom photo shows the 6kW solar array on the roof of two homes. Photo courtesy of VERMOD.
Each unit has six kilowatts of solar panels.
It is significant that each unit has its
Affordable rural rental housing has
rience with an extensive solar-powered
own six-kilowatt-hour sonnenBatterie,
come to Waltham, Vermont. The McKnight
microgrid in Rutland, GMP brought in
manufactured by sonnen and owned by
Lane redevelopment project sits about a
the Clean Energy States Alliance (CESA),
GMP. They are charged by solar power, or
mile from downtown Vergennes, at a site
a non-profit organization in Montpelier,
by the grid when the sun does not shine,
that once was a mobile home park but
Vermont.
but they have a double function for
power production. When demand is high,
GMP can draw electric power from them,
reducing the power bills of everyone in
its service territory, as doing this reduces
the cost of capacity and transmission services. (The overall price of these grid services is calculated based on the highest

hours of demand). By bringing down its
costs, GMP’s practice benefits all its ratepayers, whether they have solar panels
or not. The battery systems also provide
power to the McKnight Lane rental units
when needed and can provide at least six
hours of power when the grid is down.
CESA/CEG intends to use the McKnight
Lane project
as a model
that could be
studied and
improved, and
then replicated
in other rural,
low-income
housing projects in Vermont
and the region.
It is important
for people, in
general, who
are interested in
having their own solar panels to understand the importance of battery backup.
In order to have power when the grid is
down, it is necessary to be able operate as
an off-grid system, and this nearly always
requires batteries, in addition to on-site
solar panels. Since the units at McKnight
Lane have battery backup and their own
panels, they can operate entirely without
grid power.
Among the organizations involved in
supporting the addition of batteries to
the project were the High Meadows Fund
and the Vermont Community Foundation Sustainable Future Fund. Additional
funding came from Sandia and the DOE
Office of Electricity. A large number of
other organizations were involved in the
project in various ways. More information can be found at the Addison County
Community Trust web site at http://bit.ly/
affordable-net-zero-housing.
Another project with CESA/CEG
involvement is also worth mentioning.
The Town of Sterling, Massachusetts has
installed a 2-megawatt, 3.9-megawatthour battery system, which can supply
up to twelve days of backup power to the
town’s police and emergency services.
This is the largest battery of its kind
yet installed in New England. Like the
McKnight Lane project, the battery was
funded with help from the DOE’s Office of
Electricity and Sandia National Laboratories.
CEG’s website is www.cleanegroup.org/.
Many thanks to our Sponsor:

Free Fuel Deliveries

From the Fuel that Lasts Forever

Rebates and Tax Incentives Available Now
Choose the company with over 15 years of solar experience
and over 80 years of roofing experience.

Commercial & Residential Solar Specialists

the Melanson co, inc.

www.SolarSourceNE.com ~ 603-352-4232

SOLAR PV - NEW HAMPSHIRE
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Exeter, NH Lumber Goes Solar
By Hope O’Shaunnessey

A local New Hampshire seacoast lumber company, Exeter Lumber, is gearing
up for the future by investing in solar to
curb future energy costs. Exeter Lumber
is a family-owned and operated lumber
and building supply organization that
has been serving seacoast NH since 2009.
They reopened an old lumberyard (Wentworth Lumber), which started in 1958.

According
to the store’s
partner, Sean
Murphy, when
electricity bills
were totaling
$1,000 per
month, they
decided to
make the
move to
renewables.
Their respect
for the environment had
an impact on
Above: New Hampshire seacoast
their decision
area business, Exeter Lumber,
to switch to
recently installed a 51.87kW solar
solar. They
array (left) that offsets approxiwere fortunate
mately 94% of their electric load.
to be able to
Photo credit: Exeter Lumber (NH).
utilize their
store’s beneficial roof pitch and excellent location when
determining the array placement. They
were able to take advantage of incentives
and rebates to make the project feasible.
The Murphy family business includes
owners Sean, Josh and Jamie who operate
the business and are involved in sales.
“At the end of the day, the benefits were
overwhelming. After factoring in commercial rebates, depreciation, and electricity
usage, the investment has us paying off
the panels in 3.5 years and working off
free electricity from there on out,” Murphy
added. In their case, Exeter Lumber will
save $337,770 over 25 years instead of
paying for utility power. Specifically, the

䌀䰀䔀䄀一 䔀一䔀刀䜀夀 匀吀伀刀䄀䜀䔀

䘀伀刀 䄀 一䔀圀 䜀䔀一䔀刀䄀吀䤀伀一

project received $46,080 in a 30% federal
tax credit as well as a $30,000 NH Commercial and Industrial Rebate (Category 1)
and a $36,557 MACRS Depreciation.
Revision Energy of Brentwood, NH with
several other locations throughout NH,
headed up the project. The 63.58 MWh
solar array consists of 182 LG panels, each
rated at 285 watts and was commissioned
in August 2016. The solar generation is
equivalent to offsetting carbon emissions
from roughly 58,363 tons of carbon pollution each year. The array is flat-mounted
on an existing roof pitch (3/12 pitch).
Murphy is pleased that the new 51.87
kW rooftop array will allow for nearly
100 per cent of energy needs. He also
remarked that he has been so impressed
with the value and need for solar, that
he is also installing an array at his own
local residence. “After seeing the proven
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success of solar at Exeter Lumber, I was
eager to install solar panels at my own
residence.” Although his roof was not ideally positioned for solar, Revision Energy
was still able to offer him an economical
10kW ground-mount option that he has
decided to install.
This local business now serves as an
exemplar of what can be done with ingenuity and foresight when planning for
future commercial energy needs.

Congratulations
and many thanks
to our sponsor:
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From Dirty Coal to Solar Power
By George Harvey

Below: The Mount
Tom Power Station on
Northampton St. in Holyoke, MA. The plant ceased
burning coal in Dec.,
2014. Photo: MassLive.
com. Left: The 5.76 MW
solar farm at the former
coal-fired Mt. Tom Power
Station site. More than
17,000 panels are now on
22 acres. Stock photo.

The Mount Tom Power Station, in Holyoke, Massachusetts, went into operation
in 1960. As it aged and other coal-burning
plants were replaced, it became one of
the dirtiest power plants in New England.
Over the course of several years at the end
if its life, activists rallied to protest it and
call for its closure. Two local groups that
were heavily involved were Neighbor to
Neighbor and Toxics Action Center.
As it happened, while it aged, its underlying economics also declined. Cheap
natural gas was an enemy that proved as
implacable as activists, but even it was
being challenged successfully by low-cost
renewable power sources, such as solar
and wind power. As the end of its time
drew near, the Mount Tom Power Station
no longer produced base-load power and
was only started up in anticipation of high
electric demands.
Finally, in 2014, GDF Suez North America, the plant’s owner, decided that the
economics of coal were no longer viable
and closed the Mount Tom Station for
good. Many people in the area welcomed
the news of the shutdown and the less
polluted air they would be breathing.
When a coal plant closes, new opportunities almost always arise. Some plants are
converted to burn natural gas or biomass
products. In this case, however, the entire
plant was getting old, and the elements
that are common to different kinds of
thermal plants, such as a boiler and cool-

ing systems, were not worth saving. But
the electric lines, which are not inexpensive, are still good and still have life ahead
of them. This means that any economically competitive use of those lines could
be a possibility for the site. Some people
pushed for a large solar farm, as the site
could have had a solar array of six to
eleven megawatts. Other ideas included
installing a bio-digester on the site along
with a smaller solar array. There was talk
of using part of the 128-acre property as a
public park or for agriculture.
GDF Suez, which was renamed Engie in
2015, decided that at the very least a solar
farm could be built. A ground-breaking
took place in October 2016 for construction of what will be one of the largest
solar systems in the state at 5.76 megawatts. With over 17,000 solar panels and a
cost of about $10 million, where there had
once been a coal-burning power plant, a
solar farm was being established. It will
provide enough power for about 1,000

typical homes in central Massachusetts.
The actual installation was contracted
to the Fischbach & Moore Electric Group.
This company has its headquarters in
Dorchester, Massachusetts and provides
services throughout the United States and
overseas. The electrical connections were
undertake by a subcontractor, Collins
Electric, which is based in Chicopee, Massachusetts.
Electricity generated by the solar farm
will be sold to the city
of Holyoke under a
twenty-year power
purchase agreement. Holyoke Gas
and Electric will buy
the power at a price
below market rates
through the period
of the agreement
providing power to its
customers at the lowest possible price.
The old coal plant
paid about $600,000
in taxes and employed 28 people,
both benefits to the
economy of Holyoke
that were lost when economics forced it
to close. The new solar farm will only pay
about a quarter as much in taxes, and it
has only two local employees, as operations are done remotely from Fitchburg.
The solar farm only occupies a small
portion of the old coal plant’s site, and
other facilities will almost certainly be
installed there. In the meantime, everyone
breathes a bit easier.

By the Way: Heat
Pumps Are Not
Necessarily Free from
Fossil Fuels
by G.E.T. staff

The October 2016 issue of Green Energy
Times had two different articles on heat
pumps. Based on the comments we received, we wish to clarify the relationship
of heat pumps to fossil fuel consumption.
Heat pumps are highly efficient, in
terms of the amount of heat they deliver
versus the amount of energy needed to
drive them. This is because they move
heat rather than making it. Heat pumps
absorb heat from a cold space and release
it to a warmer one, and this uses less
energy than actually creating heat.
The fact that heat pumps operate
electrically means that they can have very
low carbon footprints, but this is only true
if the electricity comes from a renewable
source. If a heat pump is powered by coal,
however, its carbon footprint will actually
be very high.
The most important step to reducing
the carbon footprint we have from heating is to eliminate use of fossil fuels. There
are a number of ways to do this, even if
the power supply we have comes from
fossil fuels. While there is new technology
for home heating powered by solar thermal power, and liquid and gas bio-fuels
are being developed, we can certainly rely
on tried-and-true systems, such as wood
pellets. Just remember to use locally
made fuels and an efficient, clean-burning, modern appliance.
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This Unique Combo of Wind And Hydro Power Could Revolutionize Renewable Energy
By Tobey Grumet,
GEreports.com

too little power would turn
off the lights.
The German project is the
Wind is a clean, cheap
first of its kind and, if it proves
source of renewable energy,
successful, could pave the
but it’s also fickle. You can
way for future wind-hydro
never be sure whether the
combinations. Boegl expects
wind will blow. But engito do one or two projects per
neers in Europe have now
year in Germany after 2018.
found a way to address this
(The reservoirs can also conshortcoming by combining
tain saltwater, which means
it with hydropower. The big
the plants can be built close
idea here is that the wind
to the sea.)
will generate electricity
Because the wind doesn’t
when it’s, well, windy, and
always blow and the Sun
the water will act as a giant
doesn’t always shine, all forms
battery that will discharge
of renewable energy benefit
and modulate output when
from some kind of backup
it stops blowing.
source to ensure reliability.
The German firm Max
By using hydropower, the
Boegl Wind AG approached
combined plant keeps power
GE Renewable Energy to
flowing without turning to
collaborate on the first wind
Aerial view of the Swabian-Franconian Forest in Germany, where the first wind farm with an integrated hydropower plant will be operational by the end
fossil fuels. This innovative
farm with an integrated
of 2018. Below is a process flow diagram. Photos - Copyright: Naturspeicher GmbH.
plant will also help Germany
hydropower plant in March.
move toward its goal of genThe four-turbine pilot projerating at least 45% of its energy from renewect will be connected to the grid by the end
When the energy supply is high, the hydro
store the water when it’s not being used by
ables by 2030. See: http://www.worldwatch.
of 2017, and the hydropower plant should be
plant will pump the water back up the hill
the turbines.
org/node/5430
operational by the end of 2018.
to the reservoirs and will act as the giant
The Swabian-Franconian Forest in Ger“It’s a bit risky, and it can’t work everyThese won’t be ordinary wind turbines.
battery. The hydro plant will benefit from
many proved the perfect location. Built into
where,” says Harris of the new combo plant.
They will be the world’s tallest, standing 584
this arbitrage, making power when the price
the hills will be a hydroelectric plant capable
“But the plant will run for several decades,
feet high when the blade is pointing straight
is high and using power when the price is
of producing 16MW (megawatts) of power,
and we expect the benefits will be felt over
up. The base of the turbines—the bottom
low, while complementing the wind farm.
while the wind farm on its own will produce
that time.”
131 feet—will double as a water reservoir
The combination of the two power sources
13.6MW.
holding 1.6 million gallons of water, and the
(which will work in parallel to each other) will
The team behind the farms says the inwhole turbine will sit in another reservoir
ensure that electricity is always flowing from
novative design provides a very fast increase
holding an additional nine million gallons.
the plant.
in output, allowing the hydro plant to react
The setup essentially works as a hydro
For it to work, the wind turbines must sit
immediately to fluctuations in the German
pump station (see image). When electricat the top of a hill, and there must be room
energy market. “Germans in this area are
ity is needed, water flowing downhill from
in the valley for a man-made lake — in this
known as tinkerers and inventors,” says Cliff
the reservoirs will power the hydro plant.
case 600 feet below the wind farm—that will
Harris, general manager for onshore wind
in EMEA at GE Renewable Energy. “So the
mentality of this technology really fits with
the population.”
GE is supplying the wind turbines as well
as the software, which will make the wind
plant more efficient. Software such as the
Digital Wind Farm suite already runs on the
company’s Predix system, a “cloud”-based
platform for the Industrial Internet. The system collects data from different sources, including the wind turbines, the grid and even
weather forecast services and analyzes it in
the cloud. The insights help operators predict
maintenance needs, optimize production
throughout the day and control how much
power can flow into the grid at any given
time. This is important because too much
power could result in a dangerous surge, and
Bringing
G.E.T.
to NY!
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FEDERAL

FEDERAL INVESTMENT
TAX CREDIT

The federal investment tax credit (ITC)
for most technologies, including solar,
wind, heat pumps, and fuel cells, is 30% of
expenditures. For commercial geothermal
generating systems, microturbines, and
combined heat and power the ITC is 10%
of expenditures.

USDA RURAL
DEVELOPMENT PROGRAM
USDA Rural Development Program - Rural
Energy for America (REAP)
Finance the purchase of renewable energy systems, and make energy
improvements; energy audits. Funding
is awarded on a competitive basis; grant
funding cannot exceed 25% of eligible
project costs and combined loan guarantees and grants cannot exceed 75% of eligible project costs.
Applicants include Feasibility studies/
regular REAPs: agricultural producers
and rural small businesses. Energy audits
and renewable energy development
assistance: local governments, tribes, land
grant colleges, rural electric coops, public
power entities. Grant must be used for
Construction or improvements, purchase
and installation of equipment, energy
audits, permit fees, professional service
fees, business plans, and/or feasibility
studies. Find more at www.rurdev.usda.
gov/NH-VTHome.html or call 802-8286080 in VT or 603-223-6035 in NH

BIOREFINERY ASSISTANCE
PROGRAM
USDA Rural Development offers opportunities to producers to develop biofuels
through the Biorefinery Assistance Program.
The program provides loan guarantees for
the development, construction, and retrofitting of commercial-scale biorefineries.
The Biorefinery Assistance Program was
established to assist in the development
of new and emerging technologies for the
development of advanced biofuels and
aims to accomplish the following:
• Increase the energy independence of
the United States
• Promote resource conservation, public
health, and the environment
• Diversify markets for agricultural and
forestry products and agricultural waste
materials
• Create jobs and enhance economic
development in rural America
For more information go to
www.rurdev.usda.gov/BCP_Biorefinery

REGIONAL

NEW ENGLAND GRASSROOTS
ENVIRONMENTAL FUND
MODEST GRANTS ARE AVAILABLE FOR
COMMUNITY-BASED ENVIRONMENTAL
WORK IN CT,MA,RI,NH,VT,ME
• Must be volunteer driven or have up to 2
full time paid staff or equiv.
• have an annual budget up to $100,000
• “Seed” grants of $250-$1,000 and “Grow”
grants of $1,000-$3,500
• Go to www.grassrootsfund.org/grants/
or call 802-223-4622 for more info.

802.439.6675

INCENTIVES

UP TO DATE INCENTIVE INFO: WWW.DSIREUSA.ORG

VERMONT

CLEAN ENERGY
DEVELOPMENT FUND

The Small Scale RE Incentive Program,
administered by Renewable Energy
Resource Center (RERC), provides funds to
help defray the costs of new solar thermal
and advanced wood pellet heating systems.
For more information: www.RERC-vt.org or
call (877)888-7372

SOLAR THERMAL INCENTIVES – PER
RATED CAPACITY OF SYSTEM

• $0.40 per kWh/year for residential and
commercial customers
• $0.80 per kWh/year for Special Category
customers

**special customer category limited to municipalities,
non-profit housing authorities, public schools., and
non-profit hospitals and health care centers. All incentives are subject to availability and may change.

Pellet Heating

• Advanced wood pellet heating systems -$2500 per boiler (+$500 if an audit is completed and +$500 if the system includes at
least 20 days’ worth of pellet storage).
• Details at www.RERC-vt.org
or call (877)888-7372

VT TAX CREDITS

Vermont offers an investment tax credit
for installations of renewable energy
equipment on business properties. The
credit is equal to 24% of the “Vermont
property portion” of the federal business
energy tax credit from 2011 to 2016.
For solar, small wind, and fuel cells this
constitutes a 7.2% state-level credit for
systems and for geothermal electric,
microturbines, and combined heat and
power systems, this constitutes a 2.4%
state-level tax credit.

EFFICIENCY VERMONT

Lighting (must be ENERGY STAR®)

• ENERGY STAR LEDs supported by
Efficiency Vermont incentives available at
Vermont retailers for as low as $.95.

Home Efficiency Improvements
• improvements: air sealing, insulation
and heating system upgrades - up to
$2,500 in incentives - using participating*
contractors

Appliances (must be ENERGY STAR)
• Dehumidifiers - mail-in rebate
• Clothes Washers - $40 rebate for CEE Tier
1 qualifying models, $75 rebate for CEE Tier
2, 3 or ENERGY STAR Most Efficient
• Refrigerators - $40 rebate for CEE Tier 1,
$75 for CEE Tier 2, 3 & ENERGY STAR Most
Efficient
• Clothes Dryers - $50 to $400 rebate on
select ENERGY STAR electric models

Heating/Cooling
• LP/Oil boilers & furnaces - $500 rebate*
• Smart Thermostats - $150 mail-in rebate
• solar hot water - $950 rebate post
installation
• heat pump water heater - $600-$800
point of purchase discount
• central wood pellet boilers (excluding
outside wood systems) - $2,000
• circulator pumps - $50-$600 point of
purchase discount
• cold climate heat pump point of
purchase discount

Residential New Construction
• enroll in Residential New Construction
Service – up to $2,000 in incentives and free
home energy rating and expert technical
assistance throughout construction and
eligible for ENERGY STAR label
• Washington Electric Coop and Vermont
Gas Systems customers may also receive
additional incentives (contact EV*)

Other Opportunities To Save
• Advanced Power Strips – coupons at
register at participating retailers*
• Pool Pump – up to $600 rebate on
qualifying ENERGY STAR models
• Meter Loan – borrow “Watts Up” meter
to measure the electric consumption of
your appliances
• Commercial Refrigeration Evaporator
Fan Motors - $60-$100 each w/ point of
purchase discoun

$2500.
• Expanded Solar PV = $0.50/Watt DC or
30% of total project cost, whichever is less.
Max $2500.
Contact jon.osgood@puc.nh.gov

Residential Solar Water Heating
Rebate Program
• $1500 - $1900 per system based on
annual system output

Commercial Bulk Fuel-Fed Wood
C&I Pellet Central Heating Systems
• 40% of the heating appliance(s) and
installation cost, up to a maximum of
$65,000. An additional 30% up to a maximum $5,000 is available for thermal storage.
Systems must be 2.5 million BTU or less

Residential Wood Pellet Boiler/Furnace
• 40% of installed system up to $10k

1. *all rebates/incentives subject to availability, limits and may change – for complete incentives and
requirements, and for participating retailers/contractors, visit efficiencyvermont.com or call 888-921-5990

• Must meet thermal efficiency and particulate emissions standards

NEW HAMPSHIRE

www.puc.nh.gov – Sustainable Energy
or tel. 603-271-2431 for more information and current program status

Renewable Energy Incentives
Offered Through the NH
Public Utilities Commission
Commercial Solar Rebate Program

Category 1:
≤100 kW AC incentive levels for PV systems:
• $0.70/watt (lower of AC and DC) for new
solar electric facilities (Step 1 application
received prior to September 1, 2016);
• 0.65/watt (lower of AC and DC) for new
solar electric facilities (Step 1 application
received on or after September 1, 2016);
• Expansions to existing solar systems are
not eligible.
≤100 kW AC equivalent incentive levels
for solar thermal systems:
• $0.12/rated or modeled kBtu/year for
new solar thermal facilities fifteen collectors
in size or fewer;
• $0.07/rated or modeled kBtu/year for
new solar thermal facilities greater than fifteen collectors in size; and
• Expansions to existing solar systems are
not eligible.
Category 2:
> 100 kW AC and ≤500 kW AC incentive level
for PV systems
• $0.55/Watt AC for new electric facilities.
• Expansions to existing solar systems are
not eligible.
Contact CISolarRebate@puc.nh.gov or
at (603) 271-2431.
For C&I solar program details, go to: http://
www.puc.nh.gov/Sustainable%20Energy/
RenewableEnergyRebates-CI.html

PACE

The state also has passed PACE (propertyassessed clean energy) enabling legislation which will allow towns to use the PACE
mechanism to finance clean energy projects through property taxes.
Visit http://cpace-nh.com/index.htmlfor
more information.

Residential Solar PV Rebate Program
• Rebates for solar electric/thermal projects 10kW (or thermal equivalent) or less
• New Solar PV = $0.50/Watt DC or 30% of
total project cost, whichever is less. Max

Contact barbara.bernstein@puc.nh.gov

LOCAL INCENTIVES
Some towns provide property tax exemptions for renewables – visit www.bit.ly/
NHtownRenewablesTaxBreaks
• These are offered on a town-by-town
basis.
• The state also has passed PACE (property-assessed clean energy) enabling
legislation which will allow towns to use
the PACE mechanism to finance clean
energy projects through property taxes.
Visit http://www.nh.gov/oep/programs/
energy/pace/index.htm
for more information.

Renewable Energy Incentives
Offered Through the NH
Electric Co-Op
PLEASE Check for UPDATEs with NHEC.
Incentive programs discontinued for 2017:
• Commercial Solar Thermal (Hot Water)
• Residential Solar Thermal (Hot Water)
• Commercial Solar PV
• Residential Solar PV.

Residential and Commercial Heat
Pump Water Heaters
• $500 for 50 gallon units and $600 for 80
gallon units
• up to $500 per ton on Energy Star©
certified units

Planned for the 2017 Program Year:
EV Incentives for Electric Vehicles

PAREI
To explore the possibility of a solar installation. Plymouth Area Renewable Energy Initiative. www.plymouthenergy.org

•
•

WWW.NHSAVES.COM
WWW. NHEC.COM

NH HOME PERFORMANCE
WITH ENERGY STAR

Sponsored by all NH electric and natural

While we at Green Energy Times try to keep things up to date, incentives are always changing. Be sure to check with the appropriate sources for the latest information.

INCENTIVES
gas utilities in partnership by the U.S. Dept.
of Energy. Fuel-blind eligibility using the
Home Heating Index (BTUs of heating fuel
/ conditioned square feet / heating degree
days). Must provide at least 12 months of
heating fuel history. Once qualified, eligible homes get a $450 value compre
hensive energy audit for $100 (rebated if
improvements installed), and 50% instant
rebate for eligible weatherization improvements up to a $4,000.
Visit www.nhsaves.com/residential/retrofit.html for more information and an
online Home Heating Index calculator

NH ENERGY STAR HOMES
Incentives for builders of new homes who
meet ENERGY STAR guidelines. Incentives
include HERS rating fee paid by the utility,
rebates for ENERGY STAR lighting, appliances and heating systems, and $800 $4,000 additional incentive depending on
the HERS score.
Visit www.nhsaves.com/residential/
homes.html for more details.

NH ENERGY STAR
APPLIANCES & LIGHTING
Mail-in rebates for ENERGY STAR-rated
clothes washers ($30), room air conditioners ($20), room air purifiers ($15) and refrigerators ($20).
Visit www.nhsaves.com/ for more information and rebate forms.
Instant rebate coupons ranging from $1
to $7 for ENERGY STAR-rated CFL and LED
light bulbs purchased through qualifying
NH retailers.
Visit www.nhsaves.com/residential/
es_lighting.html for more information.

NHSAVES LIGHTING AND
EFFICIENCY CATALOG
Extensive catalog of efficient lighting products, from stylish lamps to hard to find
specialty bulbs. Catalog includes other efficiency items such as smart strips, power
monitors, and water-conserving devices
Offered at discounted pricing for NH electric utility customers, and fulfilled by EFI.
Visit catalog.nhsaves.com/ for an
online version of the catalog.

2014 ENERGY STAR®
Residential Heating, Cooling,
& Water Heating Equipment
Rebate
Rebates of up to $1,500 on high efficiency
Furnaces and Boilers, $200-$500 rebates on
Mini Split Heat Pumps, up to $800 rebates
on water heaters, rebates on programmable and Wi-Fi thermostats
Program details and application at www.
NHSaves.com/heatingcooling

Other NH Electric Utility
Programs
See also individual utilities for additional
programs and variations. NH electric utilities may offer low or no interest on-bill
financing for energy efficiency projects.
Visit www.nhsaves.com/resource/ for
individual utility contact information.

Business Programs
Includes programs for: small and large business, new equipment and construction,

UP TO DATE INCENTIVE INFO: WWW.DSIREUSA.ORG
seminars, lighting incentives and catalog,
and low and no interest financing programs.
Visit www.nhsaves.com/ for information about NH business incentives for
electricity efficiency.

NH Weatherization Assistance
Income-Eligible Programs
Home Energy Assistance and NH community action Weatherization Assistance Program. Financial assistance paying fuel bills,
and free weatherization improvements
for qualified applicants. Funding from U.S.
Dept. of Energy, NH utilities.
Visit www.nh.gov/oep/programs weatherization/index.htm for application criteria,
FAQs and local program contacts

MASSACHUSETTS

Commonwealth Solar Hot
Water (SHW) Programs

Applicants must be served by National
Grid, Unitil (Fitchburg Gas and Electric),
Eversource or a participating Municipal
Light Plant community
Homeowners are eligible for a base rebate
amount of the lesser of $4,500 or 40% of
the installed cost. The system may also
be eligible to receive additional funding
(“adders”) which increase the amount of
the rebate. Adders are detailed in the program manual at http://files.masscec.com/
get-clean-energy/residential/commonwealth-solar-hot-water/SHW_Program_
Manual_Small_Scale.pdf
Visit http://www.masscec.com/programs/commonwealth-solar-hot-water

MASSSAVE HEAT LOAN SHW
Through this loan program, customers may
borrow at 0% interest the costs of a Solar
Domestic Hot Water and/or Thermal Heating
system. Apply through receiving the MassSave
Energy Audit. You can borrow up to $25,000 at
0% interest for a 7 year term.
Energy Efficiency
After conducting a free residential Energy
Audit, residential customers are eligible for up
to $25,000, commercial loan up to $100k at 0%
interest heat loan with terms up to 7 years to
cover the following energy efficiency improvements: attic wall-basement insulation, high
efficiency heating systems, high efficiency
domestic hot water systems, solar hot water
systems, 7-day digital programmable thermostats, Energy Star replacement windows
Available only to utility customers of W. Mass
Electric, National Grid, Berkshire Gas, Nstar,
Unitil and Cape Light Compact
www.masssave.com/residential/heating-andcooling/offers/heat-loan-program Please call
866-527-7283 to schedule a free home energy
assessment.

ENERGY EFFICIENCY
After conducting a free residential Energy
Audit, residential customers are eligible for up
to $25,000, commercial loan up to $100k at 0%
interest heat loan with terms up to 7 years to
cover the following energy efficiency improvements: atticwall-basement insulation, high
efficiency heating systems, high efficiency
domestic hot water systems, solar hot water
systems, 7-day digital programmable thermostats, Energy Star replacement windows
Available only to utility customers of W.
Mass Electric, National Grid, Berkshire Gas,
Nstar, Unitil and Cape Light Compact
Visit www.masssave.com/residential/heat-

WWW.GREENENERGYTIMES.ORG 802.439.6675 December 2016 17

ing-and-cooling/offers/heat-loan-program
Please call 866-527-7283 to schedule a free
home energy assessment.

MASSACHUSETTS SOLAR
LOAN PROGRAM

Mass Solar Loan focuses on connecting
homeowners who install solar PV systems with
low-interest loans to help finance the projects.
The $30 million program, a partnership between
the Massachusetts Department of Energy
Resources (DOER) and MassCEC, will work
with local banks and credit unions to provide
financing to homeowners interested in solar
electricity. DOER’s program works with banks
and credit unions to expand borrowing options
through lower interest rate loans and encourage
loans for homeowners with lower income or
lower credit scores.
Since 2008, the solar electric industry in
Massachusetts has grown into a robust
economic sector with over 1,400 businesses and
12,000 workers, with enough solar electricity
installed in the Commonwealth to power more
than 100,000 homes.
Mass Solar Loan will continue to grow this sector,
while allowing more homeowners the ability
to achieve the cost savings and environmental
benefits of this clean, renewable energy
source. www.masssolarloan.com. The most
updated loan principal buy down rate based
on household income can be found at www.
masssolarloan.com/loan-support-incentives.

DEPT OF ENERGY RESOURCES
Solar renewable-energy credits (SRECs) associated with system generation belong to
the system owner and may be sold via the
Department of Energy Resources (DOER)
SREC 2 program. Systems sized under 10kW
single phase or 25kW three phase have an
extension until the new incentive program
starts in 2017. Note: appropriate, approved
Data Acquisition System monitoring must
be utilized for PV systems >10kW in order to
qualify to sell SRECs.
Next solar incentive information can be
found at http://www.mass.gov/eea/energyutilities-clean-tech/renewable-energy/rpsaps/development-of-the-next-solar-incentive.html
MA State Income tax credit for residential
solar hot water or PV systems are eligible for
a one-time 15% off system cost, capped at
$1000 max tax credit.
No sales tax on residential solar hot water
or PV system.
There is no increase in property tax assessment for residential solar hot water or PV systems for 20 yrs.

MA SREC II POLICY
Massachusetts’ Solar Renewable Energy
Credits Program, SREC II prioritizes sites, by
using an SREC factor based on the type of
installation. The credits provided for energy
produced by a system are calculated by
multiplying the factor times a full credit
value. Full credit is given for residential,
parking canopy, emergency power, or community- based systems, or any other system
of less than 25 kW. Larger systems get a factor of 0.9, if they are building-mounted or
at least 67% of the power produced is used
at the site. If a larger system meets neither
of these criteria, but is built on a landfill or
brown- field site, or if it is less than 650 kW,
then it gets a factor of 0.8. Systems that
qualify for none of the foregoing get a factor of 0.7. On Jan 8, 2017, these factors will
be reduced by 20% until the new incentive
program starts. Expect a new incentive program in late 2017.

http://bit.ly/Mass_SREC_II.
MA State Incentives can be found at:
www.masscec.com/get-clean-energy

NEW YORK

RENEWABLE ENERGY INCENTIVES
OFFERED THROUGH
Welcome to the 2016 New York solar incentive
and rebate information: 121 programs and
incentives at:
http://programs.dsireusa.org/system/
program?state=NY
Programs and Services from NYSERDA:
https://www.nyserda.ny.gov/All-Programs

New York State Energy Research
and Development Authority.
•
•
•
•
•

Business & Industry
Communities & Governments
Partners & Investors
Cleantech & Innovation
Residents& Homeowners

DISCOVER YOUR HOME’S
ENERGY WASTE
Getting a home energy assessment
can help you take control of your energy
costs. It can identify where your house
is using the most energy and which
improvements would have the biggest
impact on your bottom line. Heating and
cooling costs frequently account for 50%
of residential energy bills. Identifying your
energy waste can lead to big savings.
Visit: nyserda.energysavvy.com to get
an energy assessment

RENEWABLE ENERGY INCENTIVES
OFFERED THROUGH NY-SUN
http://ny-sun.ny.gov/

NY-Sun is structured around customized Megawatt (MW) Blocks targeted
to specific regions of the state. To learn
more, see the Megawatt Block Incentive
Structure.

Residential and Small Business

http://ny-sun.ny.gov/Get-Solar/Residents-And-Small-Business

Commercial and Industrial

• http://ny-sun.ny.gov/Get-Solar/Commercial-and-Industrial

Community Solar

• http://ny-sun.ny.gov/Get-Solar/Community-Solar

Find a Commercial/Industrial
Solar Installer

• http://ny-sun.ny.gov/For-Local-Government/Local-Government

Find a Residential/Small Commercial Solar Installer

• http://ny-sun.ny.gov/Get-Solar/Find-ASolar-Electric-Installer

Financing Options

• http://ny-sun.ny.gov/Get-Solar/NYSun-Financing

Clean Power Estimator

• http://ny-sun.ny.gov/Get-Solar/CleanPower-Estimator
NY-Sun is structured around customized Megawatt (MW) Blocks targeted
to specific regions of the state. To learn
more, see the Megawatt Block Incentive
Structure.

The Megawatt (MW) Block Dashboard provides real time information on

the status of block and current incentive
levels by sector and region. Block status is
updated as applications are submitted, so
click the refresh button to see the current
status.
https://www.powerclerk.com/nysuninitiative/dashboard.aspx
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ViZn Flow Batteries

The ViZn battery comes with a twenty year
warranty and optionally can be guaranteed
to provide at least 95% of its rated power for
that time.
Historically, one problem with flow batteries has been that the chemicals used in
the liquids can be expensive. For example,
vanadium flow batteries have been proven
reliable, but vanadium is quite expensive.
ViZn’s flow battery is based on zinc and iron,
two very abundant metals, making for a
comparatively inexpensive battery, with a
cost about 75% to 80% of a vanadium battery’s.
Some other flow battery chemistries use
bromine or iodine, which are not especially
expensive but are powerfully corrosive.
The ViZn battery liquids are alkaline, which
makes them less corrosive to hardware than
the acids used in some other batteries. Other
benefits there are no compounds in the battery that are environmental hazards; there is
nothing that is explosive or flammable.
Another consideration for any battery is
a question of how well it delivers power or
energy – how big can the motor be and how
long can it run. Most batteries are designed
for one or the other. For example, the drive
batteries in a Prius are designed to provide a
lot of power, but not for more than a couple
minutes. Some batteries
can provide a lot of energy,
provided that you do not call
for too much at one time.
ViZn’s flow battery is designed
to provide both power and energy, so it can be discharged
fully, multiple times each day,
for its full lifespan.
Under certain circumstances, large batteries pay for
themselves rather quickly. One
example is a remote site, such
as a mine or military base,
where the cost to transport
diesel fuel can be up to $10
per gallon. In a combat area,
transportation of diesel oil
also exposes a convoy to
attack.

Another example is support for a large solar array. A recent solar auction in Dubai saw
a power purchase agreement bid at under
3¢ per kilowatt hour for 800 megawatts. A
transmission line providing that amount of
power would cost $1 million per mile. If half
the energy is stored in batteries, not only
does the delivery time for the solar power
go well into the night, but the amount that
must be delivered at any given time is cut in
half, cutting the cost of the transmission line
in half with it.
Another potential use of the ViZn battery
is arbitrage, a financial practice of making
money on the difference of prices between
two markets. The cost of the battery is low
enough that it can make money for its
owner by storing energy purchased when
the price is low, usually at night, and selling
it during high demand times, usually during
the daytime, when the price is high.
After seven years of research and development, ViZn began installing their batteries
two years ago. They are now installing a
2-megawatt, 8-megawatt-hour system
in Ontario, which will be the largest flow
battery in North America – at least until
something bigger comes along. It will be
interesting to watch this company develop.
ViZn’s website is viznenergy.com.

the nations
of the Earth
than any
before it in
human history.
In abandoning our
leadership
role, we
would be
creating
what is
arguably
the greatWindfarm at Shanxi , China. Photo: Wikimedia Commons.
est power
vacuum in
agreement, countries that followed include
history. And who is to benefit? It can only
some that are friendly to neither. Those
be China.
that signed include socialist goverments,
So far, the Chinese seem to be gleeful
anti-socialist governments, democracies,
at the prospect. In the past decades, they
dictatorships, monarchies, and at least one
have taken manufacturing jobs away from
claiming to be a theocracy. They include
the US. They have out-competed the US in
consumers of fossil fuels and oil-producing
many world markets. They have increasingly challenged the US militarily. Now,
nations. Of OPEC members, only Iraq has
they are clearly taking scientific leadership
not acutally signed the accord to limit carbon emissions. The fact that these nations
from a country that is officially denying science. They are taking leadership in energy
could unite so quickly is closely related to
by outspending us two-to-one on renewtheir concerns about climate change.
able power. They installed over half of the
Now, Donald Trump seems destined for
world’s wind turbines last year, and they
the White House, leadership of the US, and
will get their energy nearly for free when
a position to guide our country’s policy.
we are still (under Trump’s plan) digging it
As such, he has reiterated his intention of
out of the ground, at best, or importing it.
“canceling” our involvement in COP21. If he
During the COP22 conference at Mardoes, he is also removing the US presence
rakesh, much talk centered on the US
from an action that is more clearly uniting

potentially abandoning committments
on climate change. While government
representatives from nearly all the Earth’s
countries were reeling over that prospect,
Xie Zhenhua, the top Chinese envoy was
quick to take advantage of Donald Trump’s
rhetoric. “China will fulfill and honor its
commitments to the Paris Agreement,”
he announced to a world inclined to be
grateful. At almost the same moment, Liu
Zhenmin, China’s Vice Foreign Minister,
highlighted Donald Trump’s folly almost
comically by pointing out that it was Ronald Reagan who started action on what
Trump called a Chinese hoax.
Now, we can see China’s increasingly
important triumph in developments that
have come since. World leaders are already
considering what actions they may take if
the US abandons COP21. The solution that
looks most likely to be implimented is a set
of sanctions in the form of carbon taxes,
which would be applied to all goods they
import from the US. Our goods would be
taxed, making it harder for us to compete,
and they would keep the money.
Part of the good news is, unfortunately,
only good for China. By electing Donald
Trump, we are abrogating any credible
claim we had of leadership on the one
issue behind which the rest of the world is
united.
The other part of the good news is that
our president-elect is nothing if not inconsistent. He could ditch his support for fossil
fuels and keep us in COP21.

By George Harvey
Schematic rendering: Internal schematic of ViZn Energy’s
GS200. Photos: ViZn Energy Systems

Flow batteries have long offered a hope
of low-cost, safe energy storage. With many
potential designs for flow batteries, we have
been waiting for one to come along that
may have an effect on the ability of the grid
to integrate renewable power easily. ViZn
Energy Systems (pronounced “vision”) is
now offering a flow battery that we believe
is worthy of serious consideration.
In a flow battery, two different liquids
flow past each other, usually separated by
a membrane. Electrons can pass between
the liquids. When the electrons move in one
direction, power is produced. If a current is
applied to the battery, the electrons move
the other way, storing energy. There are a
wide variety of combinations of chemicals
that can be used as the liquid electrolyte in
such batteries.
The power of a flow battery with a given
chemistry depends on the total area of the
membranes it has. The amount of energy
the battery stores depends on the volumes
of the liquids. If you are using the battery to
run a motor, a bigger membrane can drive a

China …World Leadership?
Cont’d from p.1
COP21 was ratified in less than seven
months, instead of the five years expected.
We should look at the forces behind
getting this agreement to become law and
those against it. It is very difficult to see
how voluntary reductions of carbon emissions by different counties would strengthen some sort of socialist agenda, as some
people have claimed. On the other hand, it
is very easy to see how a very small group
of people, perhaps the one-ten-thousandth-of-one-percent of us, could finance
climate change deniers to dominate our
leadership in Washington, D.C.
More to the point, however, is the fact
that COP21 is nearly universally supported,
except by owners of some companies selling fossil fuels and the politicians whom
they have installed into office. Nearly all
scientists concerned with climate change
agree that humans are causing it. (The
quoted figure of 97% of those scientists
is several years out of date and has been
shown to be much below the correct
percentage.)
Much more to the point, nearly all
nations are also worried about climate
change. The signatories of COP21, now
numbering 193, represent as many countries as there are in the United Nations. (A
few UN members have not signed; some
countries not in the UN have). While China
and the US were leaders in signing the
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more powerful motor. However, bigger tanks
for the liquids means more energy storage,
which can make the motor run longer.
Flow batteries are not perfect for all
applications. For example, they tend to be
rather large. We do not see much discussion
of using them to power automobiles or even
single households. The ViZn batteries are
available in sizes that fit in shipping containers. The smallest fits into a single 20-foot
container, provides 160 kilowatt hours (kWh)
at 48 kilowatts (kW). The largest fits into two
shipping containers of 40-feet each, which
are set up as a two-story unit in the field.
Of course, multiple batteries can be set up
together.
Nevertheless, they have some really
wonderful attributes. They last longer than
nearly all other battery types, and they are
simpler to repair. Generally, they can be fully
discharged without damage. In fact, they
can see some really hard use for a long time
without any reduction in reliability or power.

Outdoor picture: ViZn Energy’s
GS200 Flow Battery
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Can We Save Fossil Fuels? Really?
And why would we want to?
By George Harvey

This strip mine near Morristown, Ohio was once a mountain top. Route 70 is in the background. Photo credit: EPA.

Our president-elect has said he wants to
resurrect the coal industry and reduce regulations on oil and gas so they can prosper
again. The question of whether he will do
this is really secondary to bigger issues: Is
saving fossil fuels even possible? Is trying to
save them a smart thing to do?
A recent long term power purchase
agreement that was made in Dubai put a
record low price on electricity from solar
power. The 800-megawatt (MW) contract
was awarded at a price of 2.99¢ per kilowatt
hour (kWh). We might also note two other
things. First, although this was a record low
price, it has since been beaten. Second,
both these records were for unsubsidized
power.
Commenting on the cost of solar power,
an article at Emirates 24|7 pointed out,
“Impact investment firm Wermuth Asset
Management has said that regardless of
whether oil prices rise around potential
OPEC production-capping news, there is
no long-term future for the hydrocarbon
sector. Solar power is now available at [3¢/
kWh], which is equivalent to oil at $5/barrel.”

For oil companies, this is a bleak picture
indeed. Though they are selling oil at ten
times that price, oil companies are not making much money, and a large number are
going broke. This is particularly a concern
to some of the people of the United Arab
Emirates, because although they have solar
power at a very low cost, the solar power is
a threat to their oil income. (bit.ly/emiratesoil-vs-low-cost-solar)
While widespread fracking has produced
an increase in the amounts of natural gas
sold, especially in the United States, the low
prices have not brought prosperity for oil
and gas companies here, either. The reason
can be gathered from Lazard’s Levelized
Cost of Electricity Analysis, Version 9.0,
which may be the most widely quoted
authority comparing energy costs in the US.
Importantly, Lazard’s data are not from a
pro-environment source or industry source,
but from financial advisors, whose income
depends on the accuracy of their information. Also important, the levelized cost of
electricity (LCOE) accounts for the cost of
subsidies.

Can the US cut its energy use in half by 2050?
Cont’d from p.2

We can get there, but will we?

Our analysis finds that the 13 efficiency
measures we examine, if pursued aggressively,
would put the United States on a path to
reduce 2050 energy use by 50% relative to currently predicted levels. Achieving these energy
efficiency savings will require expansion of
energy efficiency efforts beyond business-asusual, including:
• New building codes, equipment efficiency
standards, and ENERGY STAR® specifications
• Substantial improvements to existing
factories, homes, commercial buildings, T&D
systems, and power plants
• Efforts to better manage freight and aviation
energy use, reduce VMT, and spur changes in
how individuals use energy at home, at work,
and in transport.
We must rigorously pursue all of these
energy efficiency policy opportunities if we are
to achieve these potential energy efficiency
savings. We must also continue to invest in
research and development to identify new ef-

ficiency measures; these will provide additional savings opportunities that we can only imagine today
and that will complement the examined measures.
One may ask: will we actually put the policies in
place to achieve these savings? Time will tell, but
reducing energy waste is always a smart decision.
Both Democratic and Republican administrations have taken actions to increase our nation’s
efficiency. And while President-elect Donald Trump
has focused on increasing fossil fuel production, he
has also promised to strengthen our economy and
create millions of domestic jobs. By taking these
efficiency steps, the next President can make good
on those promises. In addition, much of the action
needed will take place at the state, local, business,
and household levels. Washington can assist, but
these other actors are critical.
Source: http://aceee.org/blog/2016/12/can-us-cutits-energy-use-half-2050
Green Energy Times will be covering each of these
13 packages in detail throughout 2017. To read the full
report, visit: http://aceee.org/white-paper/pathwayscutting-energy-use.

According to Lazard, the cost of electricity from solar power has fallen marginally
below that of fracked gas. In this situation,
things will only be expected to get better
for solar and worse for gas, because the
price of solar power is still declining, while
the price of gas is expected to increase.
According to Lazard, the LCOE from
utility-scale photovoltaic systems was $50
to $70 per megawatt hour (MWh) in 2015,
and wind power was even less expensive,
at $32 to $77 per MWh. By comparison,
combined cycle natural gas was $52 to
$78 per MWh, and that of coal was $65 to
$150 per MWh. Though Lazard has not yet
published costs for 2016, it is clear that the
costs of wind and solar power have since
continued to decline, while the costs of
natural gas and oil have continued to rise.
(bit.ly/lazard-lcoe)
On October 28, ExxonMobil announced
that it was in danger of having to write off
4.6 billion barrels of oil, mostly in Canadian
tar sands, if current oil prices persist. At $50
per barrel, that is $230 billion worth of oil
the company stands to lose. (bit.ly/exxonslump) Interestingly, the same company
had until recently consistently claimed, “[W]
e are confident that none of our hydrocarbon reserves are now or will become
“stranded” (bit.ly/stranded-asset-analysis).
Now the claim appears to be, for whatever
reason, wrong.
As bad as things are for oil and gas, they
are worse for coal. The coal industry’s problems started with competition due largely
to the decline in the cost of fracked natural
gas. Since the problems began, however,
the costs of wind and solar power have
declined below those of gas, as we have
seen, and even a rise in the costs of oil and
gas cannot save coal.
The situation has come to the point that
in the US, there are now more jobs in the
solar industry alone than there are in oil
and natural gas extraction. Furthermore,
employment in the solar industry is growing twelve times as fast as the overall job
market. When wind power and efficiency
technologies are added to the picture, renewable clean technology employment becomes even more impressive. Meanwhile,
fossil fuels are losing jobs rapidly due to
competition. Fortunately, renewable power
is creating jobs far faster than fossil fuels are
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losing them (bit.ly/clean-jobs-versus-oil).
While it seems highly likely that saving
the fossil fuels industries will not produce
new jobs or wealth and will only protect
old wealth temporarily, the demise of fossil
fuels will have benefits of its own. Fossil fuels have societal costs arising from diseases
due to air pollution, agricultural losses
from drought, loss of property value due to
rising seas and extreme weather, and other
causes.
According to the American Lung Association in California, the health and climate
costs of gasoline, which are paid in taxes at
the doctor’s office and in medical insurance,
are $1.30 per gallon (bit.ly/fossil-fuels-societal-costs). The cost to Vermonters from the
use of fossil fuels for transportation alone is
$330 million per year. Worldwide, the social
costs of the use of fossil fuels are estimated
at between $1.6 trillion and $7 trillion per
year.
The US is currently giving fossil fuels
about $8.1 billion each year in subsidies
(bit.ly/8-billion-on-fossil-fuels). In the US,
they get far more in subsidies than renewable power does (bit.ly/comparing-subsidies). Saving coal and oil implies even more
subsidies, but analysts say it will not help,
because it will very likely only add to the
fossil fuel glut already in a market where
they cannot compete.
The World Wildlife fund says we have lost
nearly 60% of all vertebrate animals in the
last fifty years (bit.ly/wwf-wildlife-loss). The
Royal Society for the Protection of Birds
says we have lost 70% of our seabirds since
1960. While there are a number of causes,
nearly all can be traced in some way to fossil fuels (bit.ly/seabird-losses). Outdoor air
pollution kills a person about every sixteen
seconds according to the World Health
Organization (bit.ly/air-pollution-deaths).
Somewhere in this world, 600,000 children
under five die from air pollution every year,
according to UNICEF (bit.ly/child-mortality).
We have multiple articles in every issue of
Green Energy Times illustrating the simple
fact that ordinary people are giving up
fossil fuel dependency, and this results in
living more comfortably at lower cost. This
is not merely a hope for a utopian future.
It is a reality in the present time. We do not
need fossil fuels. We need to leave them
where they remain relatively harmless, in
the ground.
So we can ask again, why would we want
to save fossil fuels?

Allocation of energy savings among measures

Figure ES1
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The Alchemist Brewery

Feature: Winter Sustainability

By George Harvey

Stowe, Vermont has long been
famous as a destination for skiers
and tourists. In the last few years,
its fame has grown because it is
now also the home of the Alchemist Brewery. This is not an exaggeration. The Alchemist’s Heady
Topper, a beer of a type called a
“double IPA,” is rated at BeerAdvocate as one of the ten best beers
in the world (bit.ly/top-beers), but
there is more to the Alchemist’s
story than a famous beer.
Jen and John Kimmich opened
The Alchemist as a 60-seat brew
pub in 2003 in Waterbury, Vermont, The shared150kW net-metered solar array for The Alchemist is located on a farm in Bethel, VT. 60% of the output goes to the
Alchemist’s Waterbury facilities, covering ~95% of their energy bills. Photo courtesy Dorothy Manny/The Herald of Randolph.
and it quickly gained a devoted
following. They opened their first
production brewery, also in Wateralso be polluters. Towns need to address
impact.” The brewery only distributes within
bury, in 2011.
the waste problem.”
a 25-mile radius to keep its carbon footprint
Just a day before the first product came
After a process called “mashing,” The Alas small as possible. It produces very little
off the production line, Hurricane Irene
chemist sends its waste grain to local farms
trash, typically one small tote for each facilstruck, destroying the brew pub. Fortuto be used as feed. Then, as much of the
ity. Jen and John Kimmich are looking into
nately, the brewery was still operational.
remaining waste as possible, including tank
aquaponics as an avenue to recapturing
However, a downside of their popularity
wash, yeast slurry and spent hops, are put
carbon dioxide produced in the brewing
was difficulty with heavy traffic and finding
into containers that are picked up by Grow
process. They are considering a greenhouse
places for all their visitors to park, so they
Compost, so its nutritional value is not lost.
to raise fish and vegetables.
again had to close their tasting room and
Much of the waste goes to a biodigester at
She mentioned new legislation coming
retail shop in 2013. They decided to open
Vermont Technical College.
up that we should be aware of. The time is
a second brewery in Stowe and move all
The Stowe brewery is somewhat more
coming when it will no longer be legal to
retail sales to that site.
sophisticated in its ability to handle waste
throw out food scraps. Speaking of this, she
Unlike the older brewery, the new buildthan the one in Waterbury. It has a settling
said, “The question is, where are all these
ing was built specifically to be a brewery
tank and a moving-bed biofilm reactor,
scraps going to go? We cannot require peowith direct sales. With it came an opportumade by World Water Works. These reduce
ple to pull out all the yeast or food scraps or
nity to work sustainably. Its owners have
the biological oxygen demand of the water
lawn clippings without having any place to
taken an impressively proactive approach
to about the level of three households. The
put them. We need more digesters. At one
to dealing with ecological impacts of their
Alchemist has spent about $1 million on
time, Vermont Technical College needed
business, seeming to consider every detail
waste water treatment.
waste to keep the digester going. Now they
of its activities, always seeking to be as kind
Waste water is not the only environmenhave more sources than they can use.”
to the environment as possible.
tal issue. The Alchemist is very interested
Jen Kimmich said, “There is so much great
Clearly, any brewery will use large
in pursuing net- metered solar power. It
technology out there. I think our goal is to
amounts of water. It is not just that water
gets power for the Waterbury brewery
make technology like this more accessible,
is an important part of the final prodfrom a net-metering investment with a
even if it is means bringing other producuct. A brewery’s waste water can have a
solar farm in Bethel, Vermont. The owners
ers in and showing them what is there. We
significant environmental impact. When
are also working on getting solar for their
want to find solutions for everyone. We look
Jen Kimmich talks about The Alchemist’s
new Stowe site. “This is a priority and will
at ways to help others take action. We were
environmental work, much of the discushappen as soon as possible.” said owner Jen
not required to do this. It is something we
sion revolves around water treatment. The
Kimmich. The Stowe facility makes extendecided to do.”
days when brewers can simply dump waste
sive use of natural light and highly efficient
The Alchemist Brewery’s website is alchewater down a drain thoughtlessly are past,
lighting. It also has heat pumps. Fresh air
mistbeer.com.
in fact, because it can overwhelm a local
is provided by heat exchange equipment
waste treatment plant. “We have waste
engineered by Trane. The next big project
water systems that are already overworked
Many thanks to our Sponsor:
is to make the Waterbury facility more efand not handling the material well,” she
ficient, including improvements like those
said. “Every town wants a brewery or cheese
at Stowe.
maker. People think about them as a nice
Kimmich said, “We are taking all sorts of
organic processes. They are, but they can
small steps to reduce our environmental

Stage 2 of the biofilm reactor for processing waste.
This reduces the biological oxygen demand of the
water to about the level of three households.

Totes of waste consisting of tank wash, yeast slurry,
and spent hops. Most of this waste is processed in the
biodigester at Vermont Technical College.

Spent grain discharge is collected and sent to local
farms to be used as feed. Photos courtesy of The
Alchemist.

Park City, Utah,
is Going 100%
Renewable

By George Harvey

May in Park City, Utah. Photo: Don LaVange, via Wikimedia Commons

Park City, Utah has committed to
getting 100% of its power from renewable sources. The city council voted on
the measure only weeks after a similar
measure had been approved in Boulder,
Colorado. Led by Park City’s Mayor Jack
Thomas, the city officially pledged that
its electricity would come entirely from
renewable sources by 2032.
When Boulder made its commitment,
Mayor Suzanne Jones gave a reason why
the cities had to act without waiting for
the federal government, saying, “[It] is
increasingly clear that Congress is not going to address climate change; cities like
Boulder need to take the lead.”
The issue of climate change is of special
importance to communities like Park City
and Boulder. As the centers of ski areas,
they depend on a predictable climate for
snow and snow production. McKenna
Peterson, a professional skier who lives
in Utah, spoke in support of the city’s actions. She said “Around the world, winters
are changing. Ski seasons are becoming
unpredictable. The ski industry is really
feeling the effect. I’ve seen this throughout my travels, from dramatic glacial
recession in Greenland, to how unpredictable sea ice coverage is affecting northern
communities and wildlife.”
Peterson’s words make it clear that the
economics of the ski industry, while important, are really only a small part of the
story. This is not just about tourists, skiers,
and those who work on the slopes. This is
about the communities and the wildlife.
In fact, this is about the future of all of us.
An announcement by the Sierra Club of
the event in Park City pointed out that it is
the 19th city in the United States to commit to having its power
Cont’d on p.33
100% from renewable

Feature: Winter Sustainability

Nansen Ski Club Adds Warming Hut
That Will Stand the Test of Time
By Hope O’Shaughnessy

Historic photo of the original Nansen Ski Club Building. Photo courtesy of Nansen Ski Club.

North America’s oldest, continuously
operating skiing club, the Nansen Ski
Club, is sustaining its community mission
and longevity with a new warming hut
that uses renewable energy. The vibrant
ski club operates in the Milan (NH) Hill
State Park with 300 visitors annually and
103 members last season. The new hut
is approximately 780 square feet with an
option for a future half loft if storage space
is needed. This ambitious effort is driven
largely by community donors including
individual and corporate support.

When food & beverage
manufacturers choose
PurposeEnergy™,
great things happen.

Tribrid Bioreactor™ | Magic Hat Brewing Co.

Magic Hat Brewing Co.
believed in us.
Now they’re making a
difference every day.
Find out how your company
can turn waste into energy.
844-DIGESTER
PurposeEnergy.com

A dedicated board of directors headed
up a well-received GoFundMe fundraising
campaign. Volunteer labor played a big
role as well as a donated solar PV system
and labor to install it from ReVision Energy
of NH and a small grant from the Berlin
Area Renewable Energy Initiative (BAREI).
The New Hampshire Division of Parks and
Recreation prepared the site and poured
the hut’s foundation. The full complement
of donor and volunteer contributions
made the project viable and the vision
possible.
Tracy Rexford, President of the Nansen
Ski Club, said several board members were
committed to pursuing solar when the
project was initiated. “They either have it
(solar) at their homes or are considering
incorporating the technology into their
homes soon.” They were able to site and
design the building for the best solar gain.
ReVision Energy installed the solar array.
The hut has a 2.52-kilowatt rooftop solar
array with nine LG panels, each rated at
280 watts. Approximately 2,500 kWh of
solar electricity will be produced each year
by the array, according to Craig Cadieux,
Solar Design Specialist at ReVision Energy.
The goals for the new hut included
keeping operational costs low while providing comfort and a welcoming experience for visitors as well as using renewable
resources. At Nansen, Rexford said, “Wood
is always available and harvested from
either clearing trail debris or new trails on
the property, and wood heat gives a great
feel.”
Rexford added that fossil fuels were
quickly bypassed with the help of a
planned cold climate heat pump in addition to the wood heat. The high-efficiency
of a heat pump combined with a solar system is the perfect way to heat the building
using renewable energy, according to
Cadieux. Since the club doesn’t operate in
summer, the solar array will cover most, if
not all, of their energy use.
The club worked together with Ben
Southworth of Garland Mill Timberframes
of Lancaster, NH and incorporated design
elements that make this a quality timber
frame building that is also highly energy
efficient. Cadieux added that the highperformance of the structure combined
with the heat pump and solar system will
make this a net-zero building.
Fundraising continues while the project
reaches finalization of aspects of the
construction including the heat pump. As
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of the end of November, the GoFundMe campaign for the hut had
reached $1,825 toward the goal of
$4,200. A total of 54 individual donors have given $35,816 in grants
and donations along with $39,141
in in-kind materials and services.
An extensive volunteer effort
has also maintained the project’s
momentum with 73 volunteers
ages three to seventy-three years
old who provided over 1,086
hours of service to the project in
various capacities. “We couldn’t
be happier with the community
support we’ve received and hope
to continue fostering a community spirit for many years to come,”
Rexford noted.
Membership fees were not increased to support the new buildThe interior of the Nansen Ski Club’s new, energy-efficient warming. Rexford added that “A big
ing hut . A small wood stove will help to keep visitors toasty warm
part of Nansen’s history is being
after a day of skiing. Photo courtesy of ReVision Energy.
open to all, having no required
fee to use the trails, and encouraging users to join the club with
a membership to help maintain the trails
There’s also a three-sided lean to and a
and sport they love.” By keeping memberyurt farther out on the trails with excellent
ship costs at the same level, he is pleased
views of the Presidential and Mahoosuc
that others will continue to have access to
Mountain ranges that are not open for
the natural beauty of the Milan trails.
camping, but great places to take a break
In late December the club will hold
or enjoy a lunch,” concluded Rexford.
a grand opening to celebrate the welNansen is sure to gain new members and
coming, new warming hut. The club has
visitors who will enjoy the natural beauty
planned more renewable energy use in
of the trails for years to come.
a future storage garage for their club’s
groomer. As
a testament
to the team
effort involved
in this project,
members and
volunteers autographed the
hut’s timber
frame beams,
joinery and
personalized
wooden pegs
that are holding the beams
together.
“This will
now be our
new home
and provide
much more
Construction in progress at Nansen Ski Club’s new warming hut in Milan, NH. Photo couraccess to
tesy of ReVision Energy.
our members.

Grid-tied Solar Energy System

Private 38 acre parcel in Orford, NH
with meadows, woods, walking trails
and gardens. Natural sunlit 2,203 s.f.
three level home, 2-3 BR and 3 BA.
Wraparound deck, screened patio
and finished walk-out basement.
Automatic back-up whole house
GE 8,000 watt generator. Detached
heated 2-car garage. $419,000.
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The Impacts of Wood Burning, Stoves and The Environment

Sustainable harBurning wood
vesting involves
produces environselective, uneven
mental impacts.
age cutting so
These impacts are
that an acceptable
reduced considerlevel of biomass
ably when done
and biodiversity is
responsibly.
maintained permaResponsible
nently on the site.
wood heating
Advanced
should be defended
combustion stoves
from criticism that
and fireplaces
it is bad for the
burn wood about
environment. In fact
90% cleaner and
it should be proone-third more
moted on environefficiently than
mental grounds.
older conventional
When we talk
appliances. That
about the impact of
means a lot less
wood burning on
smoke outside and
the environment
lower forest imwe should consider
pacts because less
three distinct forms
wood is used. And
of impact: smoke
there is a bonus:
pollution outdoors,
Jotul Oslo stove installed in Vermont. 		
the same advanced
indoor air pollution,
Photo courtesy of Friends of the Sun, Brattleboro, VT.
appliance characand the impact on the
teristics that result
health of the forest.
in lower outdoor emissions also lower the
Despite these three different forms
likelihood or tendency that smoke will spill
of impact, being responsible is not such
inside the house.
a complicated task. Responsible wood
The chimney should run inside the
heating is so straightforward that its main
house, because if it runs up an outside wall,
requirements can be stated in a single
there is a good chance that smoke, odors
sentence, like this one:
and cold air will flow backwards into the
Burn sustainably harvested, properly prohouse, polluting the indoor air. In any case
cessed and seasoned fuel in an advanced
chimneys with other combustion applicombustion stove or fireplace that is ventances and wood-burning units should not
ed through a chimney that runs straight up
share the same flues; the exhaust of differthrough the building.
ent appliances should never be mixed, due
It sounds so simple, but as you can imagto safety reasons.
ine, there are some complex issues and
Although there has been a tradition in
layers of meaning under the surface of the
rural areas of burning garbage in backwords. Here is a brief explanation.
yard barrels and in wood burning heaters,
Properly processed wood is cut to the
it is now apparent that when you burn
correct length and split to the correct range
garbage, you’re making poison. Backyard
of sizes for the appliance. Having wood the
garbage-burning is usually illegal to do and
right length and range of size makes it easy
burning garbage in modern wood burning
to build good, clean burning fires. Owners
appliances can often be damaging.
should consult their appliances’ manuals or
We should all be working towards enget expert help at authorized dealerships.
vironmentally appropriate wood heating.
Properly seasoned fuel is split and
Please promote responsible wood heating
stacked in an area open to sun and wind for
in your community.
between six and twelve months, dependYou can continue reading more about the
ing on how hard the wood is, how large the
environmental impacts of wood heating at
pieces are and how dry the climate is. You
http://woodheat.org/wood-burning-andcannot burn without smoke if you are using
the-environment.html
wet wood.

Current Change-out Programs and Financial Incentives
The full list with updates can be found
at http://bit.ly/2hbGy3x.

MAINE
Efficiency Maine Residential Home
Energy Savings Program
• Program Duration: Ongoing
• Eligibility: Residents of Maine
• Rebate: $500 for qualifying wood and
pellet stoves; $5,000 for qualifying pellet
boilers
Website: http://bit.ly/2hzkuwI
Efficiency Maine Low-Interest Loans Program
• Program Duration: Ongoing

• Eligibility: Residents of Maine
• Loan: Varying loan amounts for qualifying wood and pellet stoves, pellet boilers
and furnaces
Website: http://bit.ly/2gNITig
Rumford River Valley Changeout
• Program Duration: Ongoing
• Eligibility: Homeowners residing in
Andover, Byron, Canton, Carthage, Dixfield,
Farmington, Hanover, Peru, Mexico,
Roxbury, Rumford, and Wilton
• Rebate: $1,000 for Rumford River Valley
residents
Website: http://bit.ly/2gxX6TE

A Blizzard Of
Savings In Vermont

Partial List of Low-emission EPA Certified Wood Stoves
Manufacturer

Model(s)

Emission
Rate
G/Hr

Heat Output

btu/hr

EPA Measured
Efﬁciency
(CSA B415.1)

Hearth and Home

PH35PS, PP60

0.28

9600-25000

Pellet

Hearth and Home

E2

0.50

13900-42200

Pellet

Hearth and Home

Accentra-2

0.62

6253-25210

71 (Pellet)

Jotul North America

F45

2.3

11600-26500

74

Jotul North America

F370

2.6

11000-29000

66

Jotul North America

50TL

2.8

11700-33000

72

Sherwood Industries
Enviro

M55, M55C,
& VF55

1.0

9300-45500

Pellet

Vermont Castings

Defiant Encore

0.60

6200-32900

Catalytic

Vermont Castings

Encore 1450 N/C

0.70

10600-24000 Non Catalytic

Vermont Castings

Defiant 1910
& 1945

0.80

10600-44400

Catalytic

Hybrid 210

1.0

12300-57000

82

Woodstock Soapstone

Many EPA certified wood heaters with the lowest emissions that are acceptable for our environment are
available locally. This table is just a sampling of stoves, based on the lowest emissions and local availability. A full list of EPA certified wood and pellet stoves can be found at http://bit.ly/EPA-stoves.

SAVE UP TO $1500.00
............... WITH THE
VERMONT STOVE CHANGE-OUT PROGRAM.
For a limited time only, replace your non-certi ied wood or pellet stove
with an EPA-certi ied product and save big! To learn more, visit
.................................................

Home Comfort Warehouse
54 Bridge Street
White River Junction, VT 05001

802-295-8778
www.homecomfortwarehouse.com
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MASSACHUSETTS

NEW PROGRAM FOR VERMONT

Massachusetts Clean Energy Center (MassCEC)
• Program Duration: Program now closed,
but will likely return in 2017
• Eligibility: Homeowners of MA
• Rebate: Standard Rebate between $500
and $1,500; Low-Income Rebate between
$1,500 and $2,500
Website: http://bit.ly/1VnB83j

Vermonters can now change-out their
old non EPA-certified wood stoves (approximately pre-1988) with a new cleaner
and more efficient wood or pellet stove
and get up to $1,500 off the price of the
new stove at participating stove retailers.
The Stove Change-out Program is a
collaborative effort between the CEDF
and the Agency of Natural Resource’s Air
Quality & Climate Division.

NEW HAMPSHIRE
Cheshire County, NH American Lung
Association Wood Stove Change-out
Program
• Program Duration: Ongoing
• Eligibility: Homeowners residing in
Cheshire County, NH
• Rebate: $1,000 for Rumford River Valley
residents; $300 to $1,500 for Cheshire
County residents; $3,000 for low-income
residents of Cheshire County
Website: http://bit.ly/2gxX6TE

NEW YORK

New York State Energy Research &
Development Authority (NYSERDA) Pellet
Stove Incentive Program
• Program Duration: Ongoing
• Eligibility: Residents of New York state
• Rebate: $1,500 rebate; low-income
residents $1,500 to $2,500
Website: http://bit.ly/2gxX6TE

ReHome NY Home Energy Loan Program
• Program Duration: Ongoing
• Eligibility: Homeowners in New York
(credit check required)
• Loan: Low-interest loan to purchase and
install an EPA-certified wood stove,
fireplace, or insert or an EPA-certified pellet
stove or fireplace insert
Website: http://bit.ly/2gnMuCu

Wood Stove Change-out Program Goals:
• Reduce emissions of wood smoke in VT
• Increase the use of cleaner wood and
wood pellet burning stoves in Vermont
• Promote a sustainable and healthy VT
forest economy
• Support VT wood and pellet stove
manufacturers and dealers
Incentive Levels:
Type of Stove
Emissions Limit Incentive Amt
Pellet/Cord Wood <=1.5 grams/hr
$1,500
Pellet/Cord Wood <=2.0 grams/hr
$1,000
Cord Wood
<=2.5 grams/hr
$750
Cord Wood
<=3.0 grams/hr
$500
General Qualifications
1. The old wood stove must be destroyed
and cannot be an EPA certified stove
(approximately pre-1988 wood stove).
Therefore the stove cannot be on this list:
http://bit.ly/hist-list
2. The old stove must be in-use
3. The new wood or pellet stove must be
EPA certified to have particulate emission
limits equal or less than the limits listed
above to receive an incentive
4. An incentive reservation is required
before the purchase and/or installation of a
stove
5. The incentive is only available through
participating wood stove retailers (for list

of participating retailers go to: http://bit.ly/
RERC-AppForms)
Wood Stove Change-out Application
and Forms:
• Incentive Reservation Application
• Final Project Documentation
• Stove Retailer Participation Agreement
More Information on the Wood Stove
Change-out Program contact the Renewable Energy Resource Center (RERC) at:
www.RERC-VT.org 877-888-7372.
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Federal Tax Credit for Wood/ Pellet
Stoves Expires End of 2016!
The federal tax credit for purchasing
a qualified 75% efficient wood or pellet
stove runs through to December 31, 2016.
The credit covers 10% of the purchase and
installation cost, capped at $300. Learn
more about this at bit.ly/woodstove-taxcredit-extended.
Incentives to replace wood stoves within
all areas of the EPA can be found at: http://
bit.ly/epa-wood-stove-incentives.

Setting the Standard.
..in residential and commercial
boilers and furnaces.

• Heat commercial, agricultural and institutional facilities with our
Commercial Series line of boilers and furnaces.
• Our residential line includes indoor and outdoor wood pellet boilers
and furnaces.
• Check out our newest product: the patent-pending CleanFire, an
EPA-certified outdoor wood boiler.

www.WoodMaster.com

For more information on becoming a dealer call
800-932-3629 or visit info.woodmaster.com/dealer
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San Francisco Bans Fossil Fuels!

An exemplary city solution to avoid climate catastrophe
By Center for Biological Diversity, EcoWatch.com

The San Francisco Board of Supervisors
approved legislation on November 13,
2016 prohibiting the city “from entering
into or extending leases for the extraction
of fossil fuel from city-owned land” in an
effort to combat climate change.
The legislation by Supervisor John
Avalos originated with 350 Bay Area
analyst Jed Holtzman, who discovered the
city was leasing to Chevron an 800-acre
property that it inherited in Kern County.
City finance officials say converting the
property to a solar array could generate
more revenue than current oil operations,
which net the city about $320,000 annually.
“We’re headed for catastrophic changes
to our climate if we don’t reduce our
use of fossil fuels now. With the pending
Trump presidency, local leadership on
climate change is more urgent and important than ever,” Avalos said.
“San Francisco and other cities can help
lead this country into the clean energy
future we need and resist the catastrophic
policies our president-elect has proposed.
The fact that we can make as much
revenue from solar as we do from oil
just reinforces that it’s time to keep dirty
fossil fuels in ground and transition to a
renewable-powered economy.”
The legislation was unanimously approved by the board’s Budget and Finance
Committee on Oct. 26, 2016 and its Land
Use Committee on Nov. 14, following supportive testimony by members of 350 Bay
Area, the Center for Biological Diversity

The San Francisco Board of Supervisors approved legislation prohibiting new fossil fuel leases on city-owned property in an effort to combat climate change. istock im

and other San Francisco residents. On
November 29, the Board of Supervisors
gave final approval to legislation prohibiting new fossil fuel leases on city-owned
property in an effort to combat climate
change. It will now go to Mayor Ed Lee for
his signature, which is widely expected
given the board’s veto-proof unanimous
vote.
“New data makes clear that burning
even the coal, oil and gas that is currently being extracted will push us past

our international climate requirements,”
Holtzman said.
“We simply must start leaving fossil
fuels in the ground—and San Francisco
is putting our money where our mouth
is. Renewable energy is the future and
the city will make more money from it as
well. Other cities around California and
the nation would do well to follow San
Francisco’s example.”
As requested by Alfred Fuhrman’s
estate, which bequeathed the property to

the city in 1941, revenues from the Kern
County property are evenly split between
the San Francisco Public Library and Golden Gate Park. City officials will soon begin
the process of converting the property
from an oilfield to a solar array as the city’s
lease to Chevron ends in 2020. The plan
includes “just transition” language, which
will minimize any potential job losses or
impacts to employees in the region.
“We must keep fossil fuels in the
ground to avoid catastrophe,” said Hollin
Kretzmann, an attorney with the Center’s
Climate Law Institute. “Oil industry practices in Kern County have been linked to
groundwater contamination, earthquakes
and health problems for nearby residents.
This action is a victory for environmental
justice today and climate action in the
long run.”
Kern County oil producers have made
extensive use of hydraulic fracturing or
fracking, an environmentally damaging
process that has helped make California
the country’s third-biggest oil-producing
state. They also operate wastewater
injection wells that have been linked to
earthquakes and aquifer contamination.
“San Francisco takes an essential step
to protect the health of Kern County
residents and our climate with this ordinance,” said Madeline Stano, an attorney
with Center for Race, Poverty and the
Environment.
“Oil production produces tremendous
air pollution and water pollution that severely threatens the health and well-being
of residents living, working and attending
school nearby. This ordinance moves California’s transition away from fossil fuels to
safer energy production forward.”
With the October 26th vote, San Francisco becomes a leader of the growing
national “Keep It in the
Cont’d on p.32

Vermont Research Climate Change News
Let Me Tell You ‘Bout the Birds and the Bees, Lakes, Maples … And The Climate!
by Kirsti Blow

Lake Champlain. Credit: Wikimedia

Recent research has pointed to cause
for worry about the long-term health of
Lake Champlain. According to Vermont
researchers, the lake is more susceptible
to damage from climate change than was
previously thought. Because of its sensitivity, they maintain that current EPA regulations may not be sufficient in preventing
algal blooms and water quality issues.
The shortcomings of these regulations
hold particular weight when considered
with the expected changing weather
patterns. Johnson State College researchers found that Vermont’s storm events
and precipitation amounts have steadily
increased from 2000 to 2014, and are projected to continue to rise. Hotter and wetter weather will affect the lake’s ecosystem
in unpredictable ways.
The Research on Adaptation to Climate
Change project also released a report on

the Lake Champlain Basin’s water quality.
The report urged the area to be viewed as
a social ecological system, one that is in
the process of adapting to a changing climate. Because of the inescapable human
activity nearby that directly acts on the
lake’s ecosystem, the group believes this
perspective will best address the decline
in water quality.
In addition to contamination concerns,
the lake’s water level has also dropped
from 98 feet to 94 feet since mid-April,
producing small islands that proved to
be problematic for boaters in the warmer
season. According to the U.S. Geological
Survey, the lowest level ever recorded is
92 feet.
Concerns about levels of pollution are
not limited to the state’s bodies of water.
Chemical accumulation linked to climate
change has been detrimental for Vermont’s sugar maples, which rely on high
intakes of calcium, as reported in Vermont’s ecoNEWS study. Acid deposition
leaches calcium from the roots and stunts
their growth, weakening the tree and
limiting regeneration. Though the effects
are more widespread in the Adirondacks,
where poorer soils without a strong buffer
to acidity are common, Vermont’s $330
billion maple syrup industry should take
measures to ensure favorable growing
conditions.
The state’s future forest losses to economic endeavors and population growth
have been predicted through 2060 by the
Northern Forest Futures Project. In the

most optimistic scenario, with Vermont
making significant gains in income and
only slightly increasing greenhouse gas
emissions, the state’s forests will see a six
percent reduction. The population is projected to increase by 48.8 percent, a huge
disparity from the national growth of 25.6
percent.
In spite of the widespread effects of climate change on nature, some of Vermont’s
wildlife has experienced something of
a comeback in recent months. Over the
summer, UVM researcher Leif Richardson
uncovered one of the last known rusty
patched bumble bees in the state, helping
protect the species under the Endangered
Species Act.
Bald eagles, once on the precipice of extinction, are also making a resurgence. The
Vermont Department of Wildlife and Fisheries documented 34 young birds raised
this year, shattering the previous record
high of 26 in 2014. Although the species
was removed from the federal endangered
list in 2007, they remain on that of the state
for the moment.
Vermont Research Climate Change News
is a summary of recent research related to
energy and climate change.
Kirsti Blow is a sophomore Public Communication major at University of Vermont.
Kirsti writes the briefs for UVM’s Vermont
research newsletter published by the Center
for Research on Vermont. Learn more at
http://www.uvm.edu/~crvt/. Kirsti is also a
local musician in the Burlington area.

Top: Bald eagle. Photo: Flickr; center: Rusty patched
bumblebee. Photo: Flickr; bottom: Vermont sugar
maple. Photo: littlestirrings.wordpress.com
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One World Is Ending. Start Working On the Next.
Align our
interests with
the earth, not
the wealthy!
By Dr. Alan K. Betts

The day after the election was dreary,
but the vegetable garden was still
vibrant. My cover crop of rye grass was
growing well, and I had spread crushed
leaves in other places. As I write in late
November, the Brussels sprouts and kale
have survived some hard frosts, and there
are still a few beets in the ground. I even
have a few lettuce plants heading up under glass, where I planted for the spring
when more food may be needed!
The election showed the dark side of
the American dream: the arrogance of
power, the self-indulgent sense of entitlement and the strange concept of exceptionalism, masked as ‘greatness,’ which
has been both a strength and weakness
of this country. We saw different aspects
on both sides and the darker side won.
The country rebelled against the rich political elites, and neo-liberal global market
capitalism. They elected a demagogue,
who encouraged fear and hatred.
Many people are angry and suffering.
To quote Naomi Klein: “Under neoliberal
policies of deregulation, privatization,
austerity and corporate trade, their living
standards have declined precipitously.
They have lost jobs. They have lost pensions. They have lost much of the safety
net that used to make these losses less

frightening. They see a future for their
kids even worse than their precarious
present.”
Where this will lead is still unknown.
From the perspective of the global
environment, the situation seems at first
bleak. The triumph of the beliefs that we
have unlimited power, climate change
is a myth, and global treaties must be
canceled could be a disaster both for the
U.S. and the world. It could lead to global
sanctions against the U.S. This political
revolution might lead to chaos and the
collapse of the US economy, which would
also be bleak. Most likely we will have to
survive four years of national paralysis, so
start planning regular community events.
This too shall pass.
A smooth transition to an efficient
renewable energy economy now looks
far less likely, although market forces
will continue to drive renewable energy
in New England with supportive legislatures. Remember to send your legislators
letters of thanks and encouragement this
holiday season!
But it looks as if the rest of the world
will rise to the challenge and move forward with the Paris agreement without
the US if necessary. We are ceding global
leadership to China, which is taking over
the manufacturing of many components
of the global renewable energy transition. Massive air pollution problems have
accelerated China’s clean energy revolution, and they expect to profit from the
global transition. This will not make our
next government happy, but the Earth
will be grateful. We should be grateful
also that our temporary insanity is not the

Dr. Alan K. Bett’s
Climate Prediction
for Mid-December
2016 to MidFebruary 2017
is “warmer than
average with
more snow than
last year.”
It is time for everyone to do
their part and help lift the
earth to greatness.
Photo: http://trogdonstoutwhs.wikispaces.com/

end of the world.
Keep your sense of humor and be creative with new diktats from Washington.
Create elegant solar stickers, “Installed in
the USA” to go over the “Made in China”
stickers. When you reorganize your
mission statements to emphasize that
you are providing jobs for New Englanders, stress that you are using American
sunlight to power American homes and
protect the American climate for your
children. Add the asterisk and fine print
that says “This will make America great
again”. I suggest someone number and
catalog the myriad 3 a.m. DT-tweets; so
we can all find a fragment of a tweet to
comply with - should the thought police

come. Plan to build some tiny passive
solar rooms hidden within your fields of
solar panels for the next underground
railroad.
Above all, reconnect with the Earth,
and plant more crops in American soil –
this too will keep us on track. It is not too
late to plant spinach and lettuce seeds
under glass, to sprout next spring when
you need consolation. It will be a long
struggle to reclaim our humanity in the
face of darkness, but the sun will be shining on us!
Dr. Alan Betts of Atmospheric Research
in Pittsford, Vermont is a leading climate
scientist. Browse alanbetts.com.

Lessons from Marrakech:

It’s Time to Invest in Cities
By Carl Pope

Despite the
outcome of the U.S.
presidential election,
we no longer live
in an era of climate
doom and gloom.
While 2016 will set
yet another record as
the warmest year in
history, it’s also the
third year in a row in
which the global economy grew but global
greenhouse pollution remained flat. http://
www.globalcarbonproject.org/carbonbudget/16/infographics.htm
As the world looks to keeping warming
well below the agreed-upon 2ºC, we know
the benchmarks global actors must meet
and we have the solutions that can get
them there. Unlocking the potential of cities
to develop sustainable infrastructure has
the power to keep us on an accelerating
path towards progress, despite any roadblocks put in our way, as we continue on
this historic journey towards global climate
cooperation and action.
To meet the goals of the Paris Agreement,
the world must phase out all possible emissions of anthropogenic climate forcers by
2050 and develop carbon storage strategies
for what remains. This means looking at
opportunities such as zero-carbon electricity, shifting to efficient green and electric

transportation and ultra-efficient appliances
and machinery, ending direct combustion
for heating and cooling, rapidly dematerializing manufacturing, and transforming the
way we approach agriculture and forestry.
The enabler to scaling these strategies lies
in financing the development of modernized urban infrastructure. This work is already taking place in cities around the world
from Vienna, to Los Angeles to Seoul. Local
leaders are cracking down on air pollution,
sourcing 100% zero-carbon power, maximizing local power generation and load management, pursuing large scale transit share
systems, investing in net zero buildings
and retrofitting current ones, building zero
emissions sewer and waste management
systems, optimizing efficiency and resiliency
of water and storm protection systems, and
leveraging ecosystems to reduce urban
heat-island, flooding and storm risks.
However, barriers remain for what cities
can accomplish. The New Climate Economy
estimates a total infrastructure spend of
$90 trillion by 2050, whether we invest in
sustainability and resiliency or not, and
75% of that spend will be in cities. That’s an
urban bill of $2 trillion a year, yet most cities
are severely handicapped by a lack of fiscal
flexibility to meet that bill, especially cities
in the global south.
So how will we unlock the potential of
cities and rapidly implement these climate
solutions? Fiscally empowering cities will be

Mulan Wind Farm, Heilongiang, China. Credit: © Land Rover Our Planet | Flickr.com

the key to creating economically viable infrastructure. In order to do this, we must first
begin to solve the issue of access to global
climate finance for the private sector, but
also for long-tenure public investments and
climate-friendly infrastructure. Solutions
like renewable energy, green transportation
and net-zero buildings are cheaper to operate but more expensive to build, making
finance costs higher.
Cities are increasingly hubs for private
sector investment and local leaders must
continue to work to spark private sector
profits. Investing in urban infrastructure
is profitable -- cities are places to push
the needle, aggregate projects and create
wealth and private sector infrastructure
flows from properly functioning markets.
Clean air and water, transit and mobility,
public safety, education, effective sewer and
waste systems, natural disaster management are all key ingredients in creating a

vibrant metropolitan economy that can spur
investments. When properly implemented,
cities can recapture these infrastructure
investments from the wealth those investments create.
Outside of private sector investments, the
global capital cities need is available, but
greatest needs are in the developing countries where capital markets are not deep
enough, and interest rates too high, to support a climate-friendly infrastructure build.
Cities in the global south are often denied
access to climate finance based on their national economies. In the global north, banks
and investors are currently seeking yield for
the capital that they have. In fact, the next
few decades may offer only sluggish growth
due to a lack of investment opportunities.
What about building $90 trillion of largely
urban, innovative, climate-friendly infrastructures in cities proven
Cont’d on p.35
to generate the maximum
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Proctor Academy Continues To Blaze Sustainable Path
By Hope O’Shaughnessy

W I T H N E W D I N I N G CO M M O N S

Proctor Academy, an independent day
and boarding school located in Andover,
New Hampshire, added another milestone to
their long history of environmental stewardship. They recently unveiled a net-zero-ready
16,100 square foot dining commons that
underscores the campus commitment to
sustainability.
The school’s dedication to energy efficiency includes the construction of a biomass
heating plant in 2008. Since 2012 ReVision
Energy of northern New England has installed 374.9kW of solar at Proctor Academy,
including a new 40.5kW system on the dining
commons roof. Currently, IGS Energy, from
Dublin, Ohio, owns all of the arrays that
ReVision installed, with the exception of the
Wilkins Meeting House, which is owned by
ReVision Energy. In the near future IGS and
ReVision will be working together to install
two more arrays.
Scott Allenby, Director of Communications and Marketing, said that Proctor has
a long history of commitment to environmental stewardship. Beginning in the 1940’s,
the school operated victory gardens run
by students, and throughout the 1950’s to
the1970’s with outing clubs and intentional
woodland management programs taught
students about the environment. He said the
1980’s and 1990’s saw the creation of environmental action student groups, on-campus
greenhouses, a recycling program, and an
intentional living community dormitory
dedicated to environmental action.
The dining hall
is the first net-zero
building of its kind
in New England.
The goal was to
build the most
environmentally
friendly dining facility at an independent school in New
England. The construction was made
possible due to the
generosity of many
donors including
The Brown Foundation, Inc. of Houston, Texas, after which the
building is named.
Maclay Architects of Waitsfield, Vermont,
was the architecture firm for the project and
brought expertise from many sustainable
building projects throughout New England
including the Putney School (VT) Field
House. Andy Shapiro of Energy Balance of
Montpelier, VT served as the energy consultant. Maclay Architect’s founding principal,
Bill Maclay, whose son graduated from Proctor in 2008, said that he sees the dining commons becoming a new social hub on campus
as well as an exemplar of environmental
sustainability.
Maclay envisions net-zero technology as
pivotal in our country’s shift away from fossil
fuel. “Net-zero buildings are a new phenomenon,” said Maclay. “Net-zero buildings are
technologically achievable, less expensive
than fossil-fueled buildings, and are healthy
and beautiful -- people love being in and
a part of net-zero buildings.” He added,
“While few realize it, we are in the midst of
the change from fossil fuels powering all
of human civilization to renewable energy
powering our civilization.”
Maclay’s over 37 years of commitment
to leadership in environmental design is
also echoed in his 2014 book, The New Net
Zero Book: The Leading-Edge of Design and
Construction of Homes and Buildings for a
Renewable Energy Future.
The $7.8 million Proctor Academy build-

The spacious new net-zero ready Brown Dining Commons on the campus of Proctor Academy in Andover, NH. Photo
courtesy Proctor Academy. Below: Interior of the dining commons. Photos courtesy Maclay Architects, Waitsfield, VT.

ing includes the following environmental
features:
• A 40.5kW rooftop solar array with an
estimated annual production of 46,427
kilowatt hours, installed by ReVision Energy.
• 40 geothermal wells to provide heating
and cooling year-round. Skillings and Sons of
Amherst, NH, built the geothermal system and
NE Air installed the interior mechanical system
that includes the
heat pumps that
support the
geothermal.
• Passive solar,
innovative and
ultra-low energy
kitchen ventilation
systems and
building envelope
design to reduce
the building’s
heating and
cooling energy
consumption by
60% or more over
similar typical food service facilities.
• Clerestory, skylight and vertical glazing
designed to maximize natural light, while
minimizing unwanted solar heat gain.
• Rain garden collection system to reduce
waste water entering campus drainage system
by collecting 56,000 gallons of water for each
two year, 24 hour storm event.

• Advanced lighting systems installed
throughout the building include LED lights
and controls that further reduce overall
energy use.
• Constructed using only low- and zero-VOC
emitting materials including paint, adhesives,
and sealants.
• A state of the art all electric kitchen without
typical fossil fuel equipment (with the
exception of the pizza oven) thus eliminating

Garland Mill Timberframes
273 Garland Road Lancaster, NH 03584
tel/fax 603.788.2619 www.garlandmill.com

fossil fuel consumption (Proctor purchases all
electrical energy from renewable energy
sources).
• Internal separate metering capability will
be installed to monitor energy consumption
for the facility.
• Paradigm Windows of Portland, Maine,
were selected for high energy performance
(R4.35) as well as competitive cost and
durability.
Other sustainability activities include a
seasonal organic vegetable garden and hoop
house. In 2012, the campus initiated a singlestream recycling system to help streamline
the waste flow and recycling materials that
previously went into the trash. Each winter students compete in the Green Dorm
Challenge that encourages dormitories to
promote conservation behavior.
Future academy projects include two more
new solar projects planned on campus over
the coming year with a 45kW array going
on a dormitory and an 8.4kW array on the
headmaster’s residence. When these nine
solar arrays are complete, it will equate to
a total of 428.3kW of solar at the academy.
The academy’s next large scale project will
be to retrofit their field house building with
more than an acre of roof-top solar, and other
renovations that will decrease the building’s
ecological footprint.

Many thanks to our Sponsor:
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By Sarah Brock, Vital Communities

even more cost-effective, not to mention the
benefits of increased home comfort. Say goodbye to drafts and cold spots!
Yet, many homeowners have never considered making home energy improvements.
Weatherize Upper Valley seeks to change that,
aiming to double the number of home energy
projects completed annually in the Upper Valley over the next two years.
When Vital Communities sets out with a
goal of this magnitude, they don’t go it alone.
Beginning in March 2016, the White River
Junction-based non-profit convened a working group of nine contractors, seven energy
committees, and seven Vermont energy program partners, including Efficiency Vermont,
to develop a shared vision and pilot program.
This Weatherize work group opted to eliminate the home energy audit from the program
in favor of a free home walk-through, reasoning that more people will participate if there
is no upfront cost. Any necessary preliminary

Remember Solarize Upper Valley? Two years,
24 towns, dozens of volunteers, and over 370
new solar homes. The last round of Solarize
ended in late 2015. Now Vital Communities is
back with Weatherize Upper Valley, kicking off
in 14 Vermont towns this January.
Home energy efficiency projects are the
best kept secret in home improvement. These
projects are often less than half the cost of a
solar array, with a better payback to boot. A
typical home energy project costs between
$6,000 and $12,000, with heating costs savings
of 20-35%. Rebates of up to $2,500 in Vermont
and up to $4,000 in New Hampshire make it

SNOWDOG
CONSTRUCTION,
LTD.
Repairs
Remodeling
Renovations

testing will instead be wrapped into the overall
project scope. Weatherize also features prizes
from Efficiency Vermont for homeowners who
sign on before the program deadline.
How Weatherize Works:
1. Sign up and choose from a list of participating local contractors.
2. Get a FREE professional consultation, home
walk through, and quote.
3. Sign a contract by May 31, 2017.
4. Three chances to win up to $2,500 toward
your energy project.
Residents of Weatherize Upper Valley’s 14
pilot towns are invited to attend their team’s
kick-off event to learn about the program and
meet your team’s partner contractors.
• Weatherize White River Team (Bethel,
Royalton, and Sharon) – Kick-off Event Tuesday,
January 17.
• Weatherize Connecticut River Team
(Hartland, Hartford, Thetford, and Norwich) –
Kick-off Event Wednesday, January 18.
• Weatherize Randolph Team (Randolph,
Brookfield, and Braintree) – Kick-off Event
Saturday, January 21.
• Weatherize Ascutney Team (Cavendish,
Reading, Weathersfield, and Windsor) – Kick-off
Event Saturday, January 28.

Kicking Off January 2017
VitalCommunities.org/
Weatherize

Seven Vermont home performance contractors are participating in this first round,
including 5 Star Energy Tech, Building Energy,
Montpelier Construction, Peachtree Builders,
Solsaa Building and Energy Solutions, Van de
Ven Construction, and Vermont Foam Insulation.
For more information about Weatherize
Upper Valley program and the January kick-off
events, visit VitalCommunities.org/Weatherize.
Sarah Brock is the Energy Program Manager
at Vital Communities. Contact her at Sarah@
VitalCommunities.org or (802) 291-9100.
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Building Codes and Climate
From Green Builder Media

Image: depositphotos.com

The connection between codes and the
climate may, at first blush, seem indirect.
However, the two are intricately connected. Codes are designed to make homes
and buildings stronger, safer, healthier,
and more durable. They’re designed to
improve performance and energy savings.
And in so doing, codes play a pivotal role
not just in protecting lives, but the planet
as well.
Buildings have a dramatic impact on
the environment: they consume almost
40% of the energy produced in the U.S.,
and they release nearly half of our nation’s
carbon emissions. After vehicles, buildings
are the second largest source of ozonedepleting chemicals like volatile organic
compounds (VOCs) and nitrogen oxides
(NOx).
According to the Salt Lake Tribune,
“About a third of pollution-generating
chemicals come from buildings, including
older, less insulated homes with inefficient

furnaces and water heaters. Changing
building codes won’t force older homes
to be more efficient, but it will make new
homes — homes that will be around for
another 50 years or more — adhere to
21st century clean technology. The added
cost is marginal, and home buyers want
cleaner homes.”
Enhanced energy codes go a long way
in reducing the environmental footprint
of homes and buildings. The 2012 International Energy Conservation Code (IECC)
represents a 30% increase in building
efficiency in comparison to the 2006 code,
resulting in decreased carbon emissions
and resource use.
While it is important to celebrate the
recent advancements in energy code,
the codes that address air quality remain
sorely inadequate.
Toxins and pollutants from buildings
adversely affect the air we breathe—both
inside and outside. According to the EPA,
indoor air is often two to five times more
contaminated than the air outside, which
is particularly important since we spend,
on average, 90% of our time inside. And,
emissions from buildings have contributed to a sharp decline in outdoor air
quality in cities across the country, causing a spectrum of health ailments from
watery eyes to searing headaches to fatal
heart attacks.
Unfortunately, special interests and
building professionals whose only concern is lowest upfront cost have hijacked
the code process for too long, with the
quest for profit trumping the fundamental
purpose of codes: to protect the health
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and safety of people. This obtuse mentality, which has been the bane of the building industry for decades, must change
immediately if we have even a remote
chance of addressing the realities of our
changing climate.
When it comes to code development,
we must expeditiously apply a new assessment methodology that certainly considers upfront cost but also incorporates
environmental impact, resource use, and
emissions. If the damage caused to homes
and buildings by the intensification of extreme temperatures, catastrophic weather
events, and wildfire hasn’t convinced us
yet that we need stronger codes, then
perhaps the sharp rise in childhood cancer rates and other terminal illness will.
Codes are the fundamental building
blocks for our future. “Building to code”

can no longer represent what is simply
enough to “get by.” If the purpose of
codes is to provide protection for inhabitants, should not those of us in the codes
arena feel the obligation to raise the
bar high enough to adequately address
issues of health, resiliency, resource use,
and environmental impact?
Ultimately, it will be up to us to set our
priorities—will we continue to make decisions about codes that pad the coffers of
the builders, or will we leverage them for
their fundamental purpose of protecting
the people and places that we love the
most?
For more information about green
building and sustainable living, visit Green
Builder Media at www.greenbuildermedia.
com or http://bit.ly/codes-climate.
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G oing G reen in Tamworth , New Hampshire
Mt. Washington Valley Habitat for Humanity exceeds standard energy efficiency codes

By Marianne Jackson and Dick Ficke

Evan, Oaken (the little guy) and Deni Shangraw, with Marianne Jackson, Habitat for Humanity board member,
right, on the day the family received the keys from Habitat. Courtesy photo.

After a year of planning and building, the
Evan and Deni Shangraw family was given
the keys on Saturday, November 12, 2016
to their newly finished Habitat for Humanity home in Tamworth, NH that far exceeds
standard energy efficiency codes. Though
the home began as a standard three-bedroom, 1200 square foot ranch built by the local Mount Washington Valley affiliate, building managers Anthony Ruddy and Roger
Aubrey went the extra miles. All lighting is
LED, all appliances are Energy Star rated,
heating and domestic hot water uses an ondemand propane –fired system, insulation
exceeds code with R26 on the walls and R49
in the ceiling, and the house is topped with
a 5kW photovoltaic solar installation.
Building simple, affordable and decent
housing for all is Habitat’s mantra. But in
the past decade, this concept has been
expanded to include “sustainability.” For
Habitat, sustainability is synonymous with
“green” designing and constructing houses

that are efficient and durable, that use fewer
resources, are healthy to live in and are
affordable. The rationale is simple, building
sustainability means taking better care of
the environment and the homeowners.
All over the country, Habitat affiliates are
building “green” homes. With nearly 12%
of Americans living below the poverty line,
the immediate need to provide low-cost
houses is obvious. But what is also becoming increasingly obvious is the ability to
ensure that these houses are affordable to
their owners over the long term. That means
building homes that incorporate energy-efficiency measures and technologies in their
design and construction.
To that end, Habitat has formed Green
Teams, responsible for providing education
and training in the promotion of energy-efficient, environmentally friendly construction
practices at the local habitat affiliate level.
In addition to these practices, Green Teams
also urge affiliates to incorporate plans for

reclaiming and recycling leftover materials,
minimizing the use of natural resources and
reducing the impact on the land.
So where does the MWV Habitat for Humanity Affiliate fit into the ‘green’ equation?
Every house that the local affiliate builds is
in full compliance with the NH Residential
Energy Code and certified as such. Planning
for each house to be built recognizes that
New Hampshire has some of the highest
utility costs in the nation. One means of
reducing long term utility costs for homeowners is by investing in solar photovoltaic
energy generation to offset the homeowner’s electricity demand while trying to keep
the cost of the home and the no-interest 30
year mortgage at a reasonable, affordable
amount.
Habitat worked with its site planner to
locate the home slab to maximize roof-top
sun exposure. Agreements were obtained from a local tree removal service to
voluntarily help clear the additional trees
necessary to meet exposure requirements
for the array. Sited on the north side of the
lot with the ridge oriented in an east-west
direction, the pitch and location of the
south facing roof were positioned to obtain
the maximum and necessary sun exposure
for a roof top, 20 panel, 20 micro-invertor PV
array to provide 5kW electricity generation.
The financial case was made that given the
available incentives from net-metering, the
Federal Tax Credit, RECs and the New Hampshire PUC rebate, the additional cost to the
family per month in their mortgage would
be less than 2/3 of the estimated monthly
electricity bill when looked at annually.
Labor costs were donated by DW Electric
for the installation and Habitat was able to
obtain additional funding, generously provided by the McIninch Foundation to defray
equipment costs.
It is expected that this system will be able
to supply approximately 85% of the family’s
electricity needs. How do Deni and Evan
Shangraw, the selected family feel about going solar? Here is what they had to say:
“First, I guess it would be that to be
energy independent should be a goal of almost every household in America! The fewer
resources we use as a society, the better for
us and the planet.

Building Information:
• Windows: 200 series double-hung
ModernView windows from Chick
Lumber.
• Radiant Heat Slab Floor: components,
including the Noritz NRC661 ondemand hot water system, were
purchased from Radiantec, who helped
design the system. Habitat volunteers
did the installation.
• Roof: Dean & Martin Construction
and HR Hoyt Construction helped with
placing roof trusses and roof sheathing.
Mike Lyons Roofing helped with roof
shingles and the work was completed
with Habitat volunteers.
• Insulation: a total of R26 for exterior
walls which consisted of R21 of batt
fiberglass insulation on the inside of the
exterior walls and R5 of polystyrene
foam board (1” thick) was used on the
exterior of the walls. Blown in cellulose
insulation was used in the attic for a R49
value. Interior insulation was completed
by Superior Insulation from Tamworth.
• Plumbing: completed by Habitat
volunteers with oversite by Ken Fecteau
Plumbing, a dedicated volunteer.
• Lumber and building materials were
obtained from Chick Lumber and Silver
Lake Home Center.

“Second is the cost. The initial investment
is definitely worth the long term pay out. It
will give our family relief in the future from
heavy electric bills, especially when we have
older children in the house thus our power
demands go up.
“We just want to do our part for future
generations by being responsible. Habitat is
greatly helping us be able to do that—with
the assistance of going solar. We are very
thankful and excited.”
Welcome home!
Marianne Jackson is a retired physician
volunteering time with several organizations
including Habitat for Humanity and the Mt
Washington Valley Citizens for Energy Efficient
Communities. Dick Ficke joined the MWV
Habitat Board of Directors in 2014 and now
serves as the affiliate president. He is chair of
SCORE and is on the board of Arts in Motion
theater group.
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GREEN REVOLVING FUNDS
GREENBANC
Based on Home Energy Score
TRANSFORM OPPORTUNITIES
By George Harvey

By N.R. Mallery

City of Montpelier, VT participates in Billion Dollar Green Challenge with a $30,000 Net Zero Revolving Loan Fund.
Photo from greenbillion.org/participant/montpelier/

The Billion Dollar Green Challenge is transforming energy efficiency upgrades from
perceived expenses to high-return investment opportunities.
The Billion Dollar Green Challenge (The
Challenge) encourages colleges, universities,
and other nonprofit institutions to invest
a combined total of one billion dollars in
self-managed revolving funds that finance
energy efficiency improvements. Participating institutions will achieve reductions in
operating expenses and greenhouse gas
emissions, while creating regenerating funds
for future projects.
The Sustainable Endowments Institute,
working with 16 partner organizations,
launched the Challenge to help nonprofit
institutions achieve sizable energy savings
through the use of green revolving funds.
Green revolving funds invest in energy efficiency projects to reduce energy consumption on campus and reinvest the money
saved in future projects. The reason they are
called revolving funds is that the funds loan
money to specific projects, which then repay
the loan through an internal account transfer
from savings achieved in the institution’s
utilities budget.

Montpelier’s goal is to become the first
state capital to produce or offset all of
its energy needs from renewable energy
sources by 2030. The Net Zero Revolving
Loan Fund was established by the City
Council in 2016 for the purpose of financing
municipal energy efficiency and renewable
energy investments in the city. The fund is
administered by city staff with the support of
the Montpelier Energy Advisory Committee,
which is tasked with spearheading the city’s
Net-Zero Montpelier initiative. The purpose
of the Net-Zero Revolving Loan Fund is to
capture and track savings from sustainability
projects and to utilize part of those savings for subsequent projects. In addition to
funding stand-alone energy efficiency and
renewable energy projects, the city can also
use the fund to pay the marginal costs of efficiency improvements within larger capital
projects.
To learn more go to netzeromontpelier.org.
More about the Billion Dollar Green Challenge can be found at greenbillion.org, and a
brief summary about the Billion Dollar Green
Challenge is at http://bit.ly/BDGC-sum.

Last spring, North Lennox was working
on starting a business in Brooklyn, New
York, with a goal of fostering the transition
to sustainable homes. These, he reasoned,
would ultimately be net-zero energy consumers.
There was a slight modification in his
plans when he became aware of a contest being run by Green Mountain Power
(GMP), the largest utility in Vermont. GMP
announced that it was opening up part of
its open concept workspace in Colchester
to energy innovators. Five energy pioneers
would be chosen as contest winners. They
would be given space to use, in what GMP
calls their “InSpire Space,” in close proximity to each other and the staff at GMP,
as they developed their businesses. This
means that open collaborations among the
winning innovators and with GMP could
develop easily.
Lennox entered the contest, providing a
business plan, and was chosen one of the
winners. As a result, he and his business

moved to Vermont, where he has set up
shop on July 15, 2016.
Lennox’s business, Greenbanc, provides
a service for homeowners based on the
Home Energy Score (HES), a metric developed by the Department
of Energy’s Lawrence
Cont’d on p.32

North Lennox in the Inspire Space. Photo courtesy of GMP.

GreenHomesForSale.com
The premium venue for buying and selling green, energy-eﬃcient,
sustainable and ecological homes, developments and land since 2004.
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Interior Lighting Campaign Nets $13.5 Commons Energy Offers New Approach for
Million in Energy Savings in 1st Year Public Purpose Buildings to Save Energy
By Zoe Dawson

Green Lease Leaders Program Is Advancing Rapidly
Better Buildings Alliance technology
and market campaigns show-off indoor
lighting technology upgrades and
green leasing best practices.
The Energy Department recently announced the results of this year’s Better
Buildings Alliance technology and market
campaigns. Through partnerships with
public and private sector organizations,
the U.S. Department of Energy (DOE) is
working with interested landlords, tenants, and owners to adopt solutions that
best meet the needs of their buildings
for sustainable leasing and upgrades to
indoor lighting. There are now over 160
participants and supporters in the Interior
Lighting Campaign (ILC) and 40 Green
Lease Leaders. Together these leading organizations continue to prove how novel
thinking and innovative technologies
can rapidly cut the energy wasted by the
nation’s commercial buildings, including
offices, hospitals, restaurants, retail stores,
and even military bases.
“The marketplace is seeing a rapid
adoption of highly-efficient indoor lighting and green leasing practices, as the
price of cutting edge technologies and
the risk of creative market approaches
continue to decline,” said Kathleen Hogan,
DOE Deputy Assistant Secretary for
Energy Efficiency. “This is exemplified by
the increasing number of organizations
partnering with DOE to adopt the next
technology or novel market strategy –
and through this, showing the will to push
the limits and benefits of energy efficiency in commercial buildings.”
In the first year, the ILC quickly exceeded an initial goal of replacing 100,000 indoor lighting troffers, which are recessed
ceiling lighting fixtures that commonly
use lower efficiency fluorescent technology. Participants are now working toward
a goal of 1 million and have already
upgraded 650,000 troffers for a total
national energy savings of 1.3 trillion
BTUs or the equivalent of $13.5 million
in energy savings. With support from the
Building Owners and Managers Association (BOMA) International, Illuminating
Engineering Society of North America
(IES), the International Facility Management Association (IFMA), U.S. General
Services Administration (GSA), there are

now close to 50 participants, including
CKE Restaurants Holdings Inc., Cleveland
Clinic Foundation, Target, and T-Mobile,
and 110 industry supporters.
A joint effort by the Better Buildings
Alliance and the Institute for Market
Transformation, the Green Lease Leaders
program exemplifies how landlord-tenant
cooperation on energy efficiency is no
longer a niche practice. Green leases
break down the barriers of traditional
commercial leases, offering environmental and economic benefits for owners,
and tenants alike. This year’s Green Lease
Leaders achievements represent more
than 375 million square feet of commercial floor space across the U.S.
On average, 20% of the energy U.S.
buildings consume nationwide is by lighting. This represents a large opportunity
for building owners and managers to
cut energy waste and save money. It is
estimated building owners or managers
can save up to 60% in energy costs when
replacing less efficient troffers with new
ones, and up to 75% of lighting energy by
adding controls such as dimmers, timers,
and occupancy sensors. Regarding green
leasing, savings can be as much as 22%,
representing a $3 billion opportunity in
annual cost savings across the U.S.
Through Better Buildings, DOE aims to
make commercial, public, industrial, and
residential buildings 20% more energy
efficient over the next decade. This will
help save billions of dollars on energy
bills, reducing greenhouse gas emissions,
and creating thousands of jobs. The Better
Buildings Alliance, through its various
technology and market solutions teams
and campaigns creates a peer-to-peer
network, bringing together hundreds of
public and private sector organizations,
representing over 11 billion square feet of
commercial real estate. In collaboration
with DOE, these organizations share and
replicate positive gains in energy efficiency and propel change and investment
in energy efficiency.
For more information about the Interior
Lighting Campaign or the Green Lease
Leaders program, please visit the Better
Buildings Alliance page at http://bit.ly/
building-solutions-alliance. A full list of
these leading organizations is available at
http://bit.ly/lighting-campaign.

Commons Energy
offers a comprehensive approach to
reducing energy and
water use for owners
of buildings that
serve a public purpose. These buildings
include multifamily
affordable housing,
schools, health care
facilities, houses of
worship, community
centers, and municipal buildings.
Owners of these
types of buildings frequently do not have
the time or technical
expertise to identify
The Darling Inn received comprehensive energy upgrades. Photo: Craig Simmons.
and install complex
energy-efficient systems and equipment
included Efficiency Vermont, Duncan
and typically have difficulty getting access
Wisniewski Architecture, J.D. Kantor,
to sufficient capital to make the needed
and EcoHouses of Vermont. This superupgrades. Commons Energy was created
efficient building is expected to save apto address those needs. It offers technical
proximately 65% of total site energy use
services to identify and scope energyover a similar building meeting minimum
saving projects, oversees the installation
energy code requirements. In addition,
of efficiency upgrades, guarantees the
the project is expected to cut heating
energy savings will occur, and also ofcosts by more than 80%.
fers long-term, low-interest financing if
South Burlington Municipal Energy
needed.
Upgrades
Established as a low-profit, limited
South Burlington has a tradition of
liability company (L3C) − a form of LLC
investing in energy efficiency to lower the
that balances social and financial returns
costs of operating municipal buildings.
− Commons Energy is a subsidiary of
This saves tax payer dollars by reducing
Vermont Energy Investment Corporation,
operating costs. In 2016, it invested in
a nonprofit organization dedicated to renew efficient heating systems for Fire
ducing the economic and environmental
Station 1 on Dorset Street and Fire Stacosts of energy use. More information is
tion 2 on Holmes Road. The impetus for
available at www.commonsenergy.com.
these energy improvements comes from
Passive House Senior Affordable Housthe Georgetown University Energy Prize
ing in Milton
Competition, in which South Burlington is
Commons Energy is providing technia participant.
cal services and financing to help build
The campaign to understand and
the first multifamily building in Vermont
reduce municipal and residential energy
intended to be certified as Passive House:
of both electricity and natural gas use
Elm Place in Milton. The project developer
resulted in a partnership between South
was Cathedral Square Corporation of
Burlington and Commons Energy, with an
South Burlington, and other participants
objective of making 		 Cont’d on p.32

MAYBE IT’S JUST ME,
BUT ISN’T THE VIEW
BEAUTIFUL
EVEN WHEN YOU
CAN’T SEE IT?

We create windows and doors that flawlessly unite wood, glass and metal
— captivating the eye, elevating the spirit and bringing your world
one step closer to perfection.
Contact your Loewen Window Center to learn more about our durable
high performing windows and doors featuring R5 plus thermal ratings
and high solar heat gain glazing packages.

LOEWEN WINDOW CENTER

OF VERMONT & NEW HAMPSHIRE
52 Bridge Street, White River Jct., VT 05001 • 800.505.1892 802.295.6555
info@loewenvtnh.com • www.loewenvtnh.com

FINANCE & ENERGY EFFICIENCY
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Solar Is Booming•Costs Keep Falling
The Climate Reality Project www.ecowatch.com/energy-news | Dec. 02, 2016

Today, solar
power is
ever ywhere.
It’s on your
n e i g h b o r ’s
roof and in
tiny portable
cellphone
chargers.
There are
even
solar
powered
roads. And as
solar power
es are going
heats up, pricdown. In fact,
over the past
40 years, the
cost of solar
has decreased
by more than
99%!
But how did we get here? Ready for a quick history lesson on one of the world’s fastest
growing sources of energy?
You might find this hard to believe, but we can trace the idea of harnessing the power
of the sun back to 1839. A bright (pun intended!) young French physicist named Edmond
Becquerel discovered the photovoltaic effect—the creation of an electric current in a
material after being exposed to light—while experimenting in his father’s laboratory. Over
the following hundred-plus years, scientists continued exploring this phenomenon, creating and patenting solar cells, using them to heat water and doing extensive research to
increase the efficiency of solar energy.
The 1970s brought a period of change not only in the form of political and cultural
upheaval, but also saw the rise of solar as a viable way to produce electricity. The first solarpowered calculator was commercialized, the Solar Energy Research Institute (now called
the National Renewable Energy Laboratory) was established, and U.S. President Jimmy
Carter installed solar panels on the White House for the first time. But it was also quite
expensive, costing an average of $76 per watt in 1977.
But as advancements in the industry continued, the costs began to fall. Over the next 10
years, the price would drop sevenfold to less than $10 per watt, hitting a plateau in the late
1980s and early ‘90s.
Fast-forward to a few years later and solar technology was really hitting its stride as
huge cost reductions were made in recent years, causing world leaders, governments,
and the private sector to get on board and moving solar from a niche technology into the
mainstream. Soon, regular people in communities all over the world were installing panels
on their roofs and in numerous other applications thanks to the technology’s improving
economics and innovative incentives and financing models.

SF Bans Fossil Fuels!

federal oil leases will
last through 2055 and
Cont’d from p.24
that halting new fossil
fuel leases on federal
land and waters would
prevent the release of
up to 450 billion tons
of carbon pollution,
the equivalent of running 118,000 coal-fired
power plants for a year.
“The Sierra Club
applauds San Francisco
for once again leading
the country in the fight
to protect our clean air
and water from fossil
fuel operations,” said
Oil extraction in Kern County, California has severe environmental impacts. San
Lena Moffitt, director
Francisco will no longer allow oil or gas extraction on land it owns. Photo via
of Sierra Club’s Beyond
Wikimedia Commons.
Dirty Fuels campaign.
“It is especially heartGround” movement, which has been callening to see the city set a transition plan
ing for an end to new fossil fuel leasing on
to ensure our workers are looked out
public land and waters to help keep globfor—we cannot complete the transition
al temperatures from rising by more than
to 100% clean, renewable energy without
1.5 to 2 degrees Celsius, as nations agreed
them.”
to in Paris last year. A study released last
Source: http://www.ecowatch.com/sanyear by the Center for Biological Diversity
francisco-ban-fossil-fuels-2096005620.html
and EcoShift Consulting found current

Commons Energy Approach Cont’d from p.31
efficiency improvements in municipally
owned buildings. After completing the
fire station upgrades, South Burlington
and Commons Energy have planned
more projects for 2017. The ongoing energy savings from the completed projects
are expected to continue to reduce the
costs of operating South Burlington’s
municipal buildings well beyond 2016.
Comprehensive Retrofit in the Northeast Kingdom
The Darling Inn is a 28-unit apartment building located in Lyndonville,
Vermont. Originally a hotel built in 1928,
the Darling Inn was converted to serve
as an apartment building in the 1970s.
Commons Energy provided construction

oversight and commissioning services,
as the Darling Inn underwent a complete
facility retrofit. Other partners on this
project were RuralEdge, Amy Wright, 3E
Thermal, and Efficiency Vermont.
The building had an outdated thermal shell and a costly and complicated
heating system. The first floor was heated
by an oil boiler and the second and
third floors with electric storage heaters.
Improvements reduced the per-unit cost
to heat and provide hot water to each
unit by 56%, and the project was able
to access low-rate financing from USDA
Rural Development to fund the energy
upgrades.
Zoe Dawson is a consultant for Commons
Energy.

GREENBANC
Image from https://twitter.com/cleantechnica

Which brings us to today, when solar power can cost a minuscule 61¢ per watt.
In a relatively short period of time, it’s become clear that an incredible future is ahead
for this renewable source of energy. And as you might expect, the more the price falls,
the more attractive it becomes. Forty years ago, the total global installation of solar was
around 2 megawatts. Today, total global installation is closer to 224,000 megawatts.
And as we start down the road forward after the historic Paris agreement, we’re noticing
just how many countries are working to meet their carbon emissions reduction goals by
going solar.
That’s why we’re hoping you will join us Dec. 5-6 for 24 Hours of Reality: The Road
Forward as we travel the world for a look at how solar power is revolutionizing access to
electricity in Mexico, Malaysia and Venezuela. We’ll visit southeast Asia to meet a “solar
monk” in Thailand and to South Africa, where sheep and solar live together on one solar PV
farm. We’ll
even hear
from oil-rich
countries in
the Middle
East that are
starting to
prepare for
a future beyond fossil
fuels—and
renewables
like solar are
becoming
more and
more cost
effective.

Cont’d from p.30

Berkeley National Laboratory. The HES is intentionally much simpler than other rating
systems, such as the Home Energy Rating
System. Though the model producing the
HES must be run by trained assessors, it
does have the advantage of requiring less
time than other tools, making it fairly inexpensive. It has other advantages beyond
that, however, because it provides recommendations on how to improve efficiency
and energy consumption.
The first part of Lennox’ plan was to
provide trained assessors to examine the
characteristics of buildings, determine
the data to be entered into the model,
and produce scores. That is fairly straightforward, because the system is entirely
standardized. It not only provides a score
for a home’s efficiency, but it identifies the
actions that will be the most effective ways
to improve the score.
The second part of the plan is a marketplace platform called “Greenjobs,” which
connects homeowners to qualified contractors, Greenbanc’s working partners who
specialize in the various kinds of work. This
means homeowners can get competitive
quotes for the most important and effective actions that the HES identified.
The combination of these two things
means that Greenbanc customers can get

inexpensive assessments that lead to the
most effective work being done to make
their homes energy efficient at the lowest
cost. This means that paying down the cost
of the work done can be done in the shortest time possible.
The cost advantage offered by Greenbanc can also be understood by comparing
it to the alternatives. The paths to reducing
energy consumption are often daunting, not only because of the expense, but
because they are complicated and may be
done by different people whose work is not
directly comparable. Though a comprehensive audit may provide more information, it
takes long, costs more, and the information
has to be understood to be acted upon.
The result is often overwhelming to the
homeowner. Greenbanc simplifies this.
The latest news from Greenbanc is very
exciting. Having already become the leading provider of Home Energy Scores in
Vermont, Greenbanc has become Vermont’s newest certified B Corp. This means
it is certified by the nonprofit B Lab to meet
rigorous standards of transparency, accountability, and social and environmental
performance. With this, Greenbanc joins
Green Mountain Power, the first utility to
be certified as a B Corp, which hosts it in
the Inspire Space, as is the newest of Vermont’s 30 B Corps.

SUSTAINABLE EDUCATION
Vermont Law School Institute for Energy and the Environment

Loss and Damage at COP22
By Jonas Reagan

The entrance to COP22 venue in Marrakech, Morocco.
Right: The Vermont Law School team supported the
delegation from Myanmar at COP22. 		
Photos courtesy of Trach Bach, Professor of Vermont
Law School delegation to COP22.

Every year, the Conference of the Parties
(COP) to the United Nations Framework
Convention on Climate Change (UNFCCC)
convenes to address pressing climatechange concerns, develop strategies to effectively reduce discernible consequences,
while building on previous agreements
that have entered into force. This year,
COP22 met in Marrakech, Morocco. After
the pivotal entry into force of the Paris
Agreement, the international community
was eager to see what the impacts might
be on the negotiations. One issue that has
emerged, which is a major diversion from
previous COPs is that of Loss and Damage
(L&D).
Generally speaking, Loss and Damage
refers to the adverse effects of climate
change that people cannot adapt to,
such as irreversible sea level rise, extreme
weather events, salinization of farmland,
desertification, heatwaves, loss of biodiversity, and cultural heritage loss. For much
of UNFCCC history, Loss and Damage had
been treated as a small aspect of adaptation. It includes the permanent loss of
land, culture, and human life and will
escalate existing tensions over increasingly
scarce resources. This tension will ultimately incite conflict in many parts of the

world. In some places, the loss of habitable
land is forcing individuals and families to
leave their country, threatening their sovereignty, and some countries are entirely
submerged as a result of increasing sea
levels. Loss and Damage encompasses the
economic and non-economic consequences disproportionately affecting developing
nations that can even threaten their sovereignty. The parties only last year recognized Loss and Damage to be a substantial
and independent consideration apart from
adaptation in Article 8 of the Paris Agreement, but it was unclear as to the path L&D
progress would take at COP22.
At COP22, groups known as the Subsidiary Bodies met separately to address L&D
agenda items. They considered the future
five-year work plan of the Warsaw International Mechanisms (WIM), established
at COP19 and also addressed the terms of

Ways Higher Education Institutions Can Go Green
by Roddy Scheer and Doug Moss
In recent years, colleges and universities have
recognized the capacity for their independent
communities to lead the nation as examples
of sustainable and carbon-neutral institutions.
Colleges in the U.S. and around the world have introduced conservation measures to reduce waste,
installed solar panels to reduce reliance on fossil
fuels, and promoted shared vehicles to reduce
carbon emissions, among other initiatives.
Many colleges have followed the lead of
Stanford University’s “Green Campus” program
by replacing disposable plastic utensils with
organic alternatives. Cutlery made from potato
starch and sugarcane allows students to simply
put all waste in compost bins, including the
utensils themselves. This compost is reintroduced in turn as fertilizer for use on university
gardens.
Reusable mug programs accomplish similar
goals. At Portland Community College in
Oregon, bringing your own mug gets you a
five-cent discount per drink, while other colleges with meal plans offer similar incentive
programs. And efforts to reduce waste aren’t
limited to the dining hall. The University of Illinois Urbana-Champaign and Purdue University
have partnered with Kimberly-Clark Profes-

sional’s RightCycle program to recycle nonhazardous lab waste. Since joining the program
in 2013, the colleges have redirected six tons of
plastic waste from landfills for use as shelving,
flowerpots and furniture.
Meanwhile, 48 different colleges—from
Harvard to UC Santa Cruz—have signed on
with the Post-Landfill Action Network (PLAN),
which helps universities reduce waste through
plastic-free initiatives, waste audits and move-in,
move-out collections and subsequent sales.
Universities can also employ renewable energies to offset power demands otherwise met
by using fossil fuels. Campus solar installations
have risen dramatically in the past decade.
Large, tall structures—the typical of academic
buildings—are ideal locations for photovoltaic
panels, especially as peak electrical production
correlates with peak demand during daytime
hours. And photovoltaic installations are not
limited to sunny states; Colby College completed a 1.9 megawatt project in 2015 that is
currently the largest system in Maine.
Other forms of renewable energy have also
seen tremendous success on college campuses.
A University of New Hampshire project provides
over 80% of its energy using landfill gas. And Ball
State University in Muncie, Indiana has replaced
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reference for the review of the WIM. Both
issues are critical to further the parties’
understanding of L&D and how best to
minimize the unstoppable impacts. Since
there is a substantial divide in prioritizing
this issue between developing countries
and developed countries, addressing these
agenda items became highly contentious.
After many late-night negotiations, the
groups came to a surprising agreement
on both issues related to the WIM for L&D
associated with climate change impacts in
their 45th sessions.
The first issue established the indicative
framework for the WIM’s five-year rolling work-plan to include a strategic work
stream to guide the WIM in enhancing
action and support through finance, technology, and capacity building. This step is
integral to understanding L&D and providing the COP with a range of strategic
activities as it goes beyond the initial
two-year work-plan. This decision
also extends an input invitation to,
not just parties, but also “relevant
organizations.” However, this decision
alone falls short of the Subsidiary
Bodies’ directive. In one decision, the
COP called for a review of the WIM at
COP22. This L&D aspect was the most
contentious debate among the parties. Because the COP accepted the
draft conclusions, the COP will periodically review the WIM no more than
five years apart with the next review
to be in 2019. The terms of reference
for each review will be determined no later
than six months before the review.
While the progress the parties made
at COP22 is substantial, there is a long
way to go. Researchers need to conduct
additional inquiries into the relative efficiency of L&D action plans, but people
are currently suffering from these extreme
weather events and some have already lost
sovereignty due to sea level rise. The risks
of L&D are exacerbated through current
country inaction. By countries not adopting aggressive mitigation targets, they are
not only increasing the widespread need
for adaptation, but they are worsening the
situation by exponentially raising the risk
of more frequent extreme weather events
and more extensive slow onset events. The
window to act is closing, and people are
caught in the middle.
Jonas Reagan is a JD candidate at Vermont Law School.
its outdated coal boilers with 3,750 geothermal
wells that utilize the Earth’s interior temperature
to regulate heat in campus buildings.
Colleges have also taken steps to green up
transportation. Vermont’s Middlebury College
introduced its Yellow Bikes Cooperative in 2001
to offer public bicycles to students for just $6
per year. And students there who complete a
free class on bicycle repair are rewarded with
a free discarded bike. Many colleges also now
partner with Zipcar to offer student rates,
reducing the need for personal vehicles on
campus. And dozens of colleges nationwide
have replaced campus car and bus fleets with
electric vehicles.
These are just a few examples of how higher
education is walking the talk on the environment. If your school isn’t already moving in the
same direction, there’s no time like the present
to team up with students, faculty and administrators to initiate earth-friendly policies and
encourage greener behaviors.
Contacts: Sustainable Stanford, sustainable.stanford.edu; Post-Landfill Action
Network, www.postlandfill.org; RightCycle,
www.kcprofessional.com/brands/kimtech/
rightcycle.
EarthTalk® is produced by Roddy Scheer and
Doug Moss and is a registered trademark of the
nonprofit Earth Action Network.

Low-Income
Solar is here!

Cont’d from p.11
used to finance community solar arrays
for many such communities together.
Langhus says, “There are huge time
and cost advantages in doing repeat
projects with the same lenders using
the same documents. This is one of the
biggest differences between buying
a solar array and, say, a car or a new
washing machine.”

SINGLE FAMILY HOMES

Many low income households whose
income is steady are able to finance
their own homes. The cheapest time
to go solar is when you are building,
renovating or refinancing a home.
Stettenheim explained, “The hardest
part about financing solar is that the
solar arrays have expected lives of 30
years or more, but most solar loans are
limited to 10 or 15 years. But if you can
simply add the cost of the solar to the
cost of the house, then it just becomes
part of the overall mortgage – often
amortized over 30 years at very low
interest rates.” With 30-year financing,
the tax credit is less important. “With 20
year or longer financing, our customers
can immediately save money by switching to solar, even without a tax credit.
Customers who can take the tax credit
simply save that much more.” Norwich’s
first projects of this kind have been with
Neighborworks of Western Vermont
(NWVT). NWVT funds and manages
many projects from multi-family developments to single family homes. They
have partnered with Norwich to add
solar onto three new homes they are
currently building in the Rutland area.
“We are very proud to be working with
Neighborworks,” said Stettenheim. It is
an excellent marriage of our mission
to share the benefits of solar energy as
widely as possible with Neighborworks’
mission to improve the lives and livelihoods of their clients here in Vermont.”
“We are at a critical point in the fight
for a clean energy future and a halt to
catastrophic climate change,” says Langhus. “A few people have become early
adopters of solar and other technologies which has helped us to dramatically lower the cost to consumers. We
should capitalize on this success, and
build on that momentum. We are committed to insuring that all of our friends
and neighbors who want solar can get
solar, and that each of us is empowered
to improve our own lives and those of
our loved ones.”

Park City, Utah,
is Going 100%
Renewable
Cont’d from p.20
sources. While this list is short, it includes
some cities that have already achieved
that result. One of these is Burlington,
Vermont. Others are Greensburg, Kansas
and Aspen, Colorado. We should also
note that other cities are very close to
that goal, as well. Greenfield, Massachusetts is one of them.
Greenfield’s experience shows an
interesting fact. Going to the market to
purchase renewably sourced power as an
aggregated purchaser for its ratepayers,
the city was able to get the power at a
rate below what it would pay for power
from fossil fuels. Given the proper regulatory environment and local action, this
is a goal that almost any community can
achieve.
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RESOURCES
350-Vermont: General group that coordinates a variety of statewide actions.
To join this group go to: http://350vermont.org
American Council for an Energy-Efficient Economy: Consumer guide to home energy savings aceee.org/consumer
American Solar Energy Society (ASES): www.ases.org
Backwoods Solar: Specialty: solar, off-grid - www.backwoodssolar.com
Buildings Energy Data Book: buildingsdatabook.eren.doe.gov
Clean Power Estimator: www.consumerenergycenter.org/renewables/estimator
Consumer Guide to Home Energy Savings, Heating, Appliances, Refrigerator Guide, Building
Envelope, Driving: http://aceee.org/consumer
Dept. Public Svc. (CEDF): publicservice.VT.gov/energy/ee_cleanenergyfund.html
Dsireusa.com: www.dsireusa.com Renewables & Efficiency. Find state, local, utility, & federal incentives for renewable energy & energy efficiency.
Efficiency VT: This is a must-go-to site for immeasurable amounts of info. www.efficiencyVT.com
Energy Efficiency & R/E Clearinghouse (EREC): eetd.lbl.gov/newsletter/CBS_NL/nl6/Sources.html
Energy Efficiency & Renewable Energy Clearinghouse (EREC): eetd.lbl.gov
Energy Guide: Unbiased advice about today’s energy choices. Find ways to save, lower your bills & help
the earth’s environment - www.energyguide.com
Energy Star Federal Tax Credits: www.energystar.gov/tax credits.
Federal Energy Regulatory Commission (FERC): www.ferc.gov
Federal Energy Regulatory Commission(FERC): www.ferc.gov
Find Solar: www.findsolar.com
Fossil Fuel Freedom: Group working to make Vermont’s energy plan 100% free of fossil fuels:
To join this group go to: groups.google.com/group/fossil-fuel-freedomGreywater Info: www.oasisdesign.net/greywater
Home Energy Saver: Interactive site to help you identify & calculate energy savings opportunities in
your home. A lot of great information! - hes.lbl.gov
Home Power Magazine: www.homepower.com
IREC/ Interstate Renewable Energy Council: RE educational info. www.irecusa.org
NABCEP/ North American Board of Certified Energy Practitioners: This organization that tests &
certifies PV system installers. Individuals are Certified, companies are not. www.nabcep.org
NESEA/ Northeast Sustainable Energy Assoc.: www.nesea.org
National Association of Energy Service Co. (NAESCO): www.naesco.org
National Renewable Energy Laboratory (NREL): www.nrel.gov
National Solar Institute: www.nationalsolarinstitute.com
NeighborWorks® Alliance of Vermont: Low-cost energy loans - www.vthomeownership.org
New Hampshire Sustainable Energy Assoc. NHSEA Focused on N.E. US, for consumers & industry- RE
& clean building info, events. www.nhsea.org
New York Solar Energy Industries Association/NYSEIA www.nyseia.org
NFRC independent rating & labeling system for the windows, doors, skylights www.nfrc.org/
NH Office of Energy and Planning: www.nh.gov/oep/programs/energy/RenewableEnergyIncentives.htm
Renewable Energy World: www.renewableenergyworld.com
Renewable Energy Vermont: www.revermont.org
SEIA/ Solar Energy Industries Association: The SEIA Tax Manual to answer your solar related tax questions. www.seia.org
SmartPower: www.smartpower.org
Solar Components: www.solar-components.com
Solar Living Source Book: realgoods.com/solar-living-sourcebook
Solar Power Rocks: Impressive data and info ,including per state. www.solarpowerrocks.com/
Solar Store of Greenfield, MA Stock & install a wide variety of solar & environmentally friendly technologies. SolarStoreofGreenfield.com
Tax Incentives Assistance Project (TIAP): www.energytaxincentives.org
The Energy Grid: www.pvwatts.org
The Office of Energy Efficiency & Renewable Energy (EERE): develops & deploys efficient & clean
energy technologies that meet our nation’s energy needs - www.eere.energy.gov
Track the Stimulus Money: www.recovery.gov/Pages/home.aspx
Vermont Energy and Climate Action Network (VECAN): works to start and support town energy
committees as a powerful, people-powered response to realizing a clean energy future. www.vecan.net.
Vermont Tar Sands Action: Group working to stop the XL Pipeline and any other developments stemming
from the Alberta Tar Sands. To join this group go to: groups.google.com/group/vt-tar-sands-action
VPIRG: understand the clean energy resources available to VT - www.vpirg.org/cleanenergyguide
VT Energy Investment Corporation (VEIC): nonprofit organization that issues home energy ratings for
new & existing homes. 800-639-6069 - www.veic.org
Weatherization, Energy Star & Refrigerator Guide: www.waptac.org
www.susdesign.com Online info for solar benefit with house design. i.e. window overhangs, sun angle & path…

BUSINESS
LISTINGS
HERITAGE NATURAL FINISHES
Phone: 1-888-526-3275.
www.heritagenaturalfinishes.com.
We make all natural, non toxic, high
quality penetrating oil finishes for all
types of woodwork and earthen floors.
Autumn Peterson -owner
P.O. Box 307 - 25 S. 200 E.
Escalante, UT 84726.

CLASSIFIEDS
ADVERTISE IN GREEN ENERGY TIMES
Call us with your ad info or e-mail ad
copy to: INFOGREENENERGYTIMES.ORG.
Deadline for Dec. Issue is Nov. 30th. Up
to 50 words: $25. Each additn’l word 65¢.
Call for more info: 802.439.6675.

ADVERTISINIG SALES POSITIONS
Advertising Sales Positions open for Green Energy
Times. Experience preferred. Must be reliable, have
computer, phone and internet skills. Work from home.
Must have good communication skills asnd very
self-disciplined. Full or part-time. Commission based
income. Help our mission to create a sustainable
future for the planet. Serious inquires only. Reply to
info@greenenergytimes.org.

“GREEN” BILINGUAL BUSINESS SERVICES
Celebrating 10 years of quality bilingual activity!
Develop your language skills and your “ecological
power” in the world languages Spanish & English! We
cover your bilingual needs: reports, written or oral
presentations, calendars, translations, performances,
lessons, talks, etc. Vamos a vivir la experiencia!
abilingualbureau@gmail.com 413-253-7849

PERMACULTURE
2017 Permaculture Design Certification Course with
Sowing Solutions~ A Total of 3 Weekends in
Western MA: Study and practice ecological design for
abundant home landscapes and resilient communities. Gather skills in edible landscaping, community
resilience, water harvesting, energy efficiency, natural
building, etc. May 20-23, July 15-17, Aug 18-21.
Attend this inspirational event! (Five college credits
are available/optional) www.PermacultureSeries.org.

Sunnyside Solar Store’s
SECONDHAND SOLAR
“There are Always deals!”
Now oﬀering a used equipment/
consignment service.
We love DYI solar tinkerer’s.
Stop by soon and Shop Local for
aﬀordable Solar!
499 Marlboro Rd. Brattleboro,
VT. 802 376-3838

SUBSCRIPTION FORM

R1 YR…$30 R2 YRS…$50 R3 YRS…$65
name_____________________________________________
address___________________________________________
city.state.zip________________________________________
phone____________________________________________
email_____________________________________________
website___________________________________________
Offer good in U.S. only. Canada: $US 34.00. Foreign: $US 40.00

Gift subscriptions available! One year = 6 Issues!
please send check to 1749 Wright’s Mountain Road
Bradford, Vermont 05033
802.439.6675

info@greenenergytimes.org

www.greenenergytimes.org
Energy Awareness, Understanding & Independence!
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Testing Your Water for Contaminants
By Roddy Scheer and Doug Moss, EarthTalk®

copper and lead, seven inorganic chemicals including fluoride and nitrates, four
physical characteristics including pH
and hardness and 16 disinfectants and
disinfection by-products including chlorine, trihalomethanes and haloacetic
acids. Meanwhile, NTL’s deluxe option
costs another $100 but includes tests
for dozens of additional contaminants
including arsenic, mercury, benzene,
MTBE and even Glysophate (RoundUp).
If you are among the 15% of the U.S.
population deriving their water from
a private supply, such as from a well
Public water systems in the U.S. must provide customers with an
on your property or a common source
annual water quality report disclosing contaminants and potenshared by a small neighborhood, it
tial health effects, but if you’re still concerned, you can order an
behooves you to test your supply on an
inexpensive home test kit that screens for heavy metals, pestiannual basis (or more frequently if you
cides and other toxins. Credit: Laura Nawrocik, FlickrCC.
have a new well or recently replaced or
repaired pipes, pumps or well casings)
to watch out for coliform bacteria, nitrates,
Chances are your tap water is fine—a
total dissolved solids and unhealthful pH
recent survey of public data by the non-profit
levels. Your local health agency can refer you
Natural Resources Defense Council (NRDC)
to testing labs in your area that can provide
found that 95% of the U.S. population lives in
sample containers or even come out to your
areas without any past or present water conproperty to take their own samples, or firms
tamination issues—but of course it can’t hurt
like National Testing Laboratories can mail
to check. According to the U.S. Environmenwell water test kits to you.
tal Protection Agency (EPA), most of us get
If your water supply is contaminated, conour water from a community or public water
tact your city, town, county or state health
system that provides its customers with an
agency to find out what you can do to remannual water quality report, also known as a
edy the situation—and in the meantime, boil
Consumer Confidence Report. Typically this
any water you intend to drink, or get bottled
report comes out once a year—often with
water. If you are on a public water supply,
your July water bill. These reports contain
chances are your home isn’t the only one
information on contaminants in the system
affected, so band together with neighbors
and in the water’s source—and what the
and demand your water utility take action.
potential health effects could be. Your water
The silver lining to the Flint, Michigan water
utility should be able to provide this report
debacle is that Americans no longer take for
on request as well.
granted that their water supplies are safe.
If your water provider’s report doesn’t
Let us all hope that will translate into more
bring you solace, or if you are suspicious
public vigilance regarding end-of-the-faucet
about the water pipes into your house, you
monitoring of our precious water.
can order a home water test kit and analyze
Contacts: NRDC’s What’s in Your Water,”
for common contaminants yourself. National
www.nrdc.org/resources/whats-yourTesting Laboratories (NTL) is one of many
water-flint-and-beyond; National Testing
companies that will mail you a complete
Laboratories, www.watercheck.com; EPA
test kit which you can use to test for various
Ground Water & Drinking Water, www.epa.gov/
contaminants. NTL’s basic kit to evaluate
ground-water-and-drinking-water.
water from your public water supply retails
EarthTalk® is a registered trademark of the
for under $150 and tests for the most comnonprofit Earth Action Network. Visit www.
mon contaminants in public water supplies,
earthtalk.org or contact them at question@
including five metals and minerals such as
earthtalk.org.

Time to Invest in Cities
Cont’d from p. 25

South Bulga Open Pit Selective Mining in Australia.
Credit: © CSIRO.au

return? Investing in sustainable urban
infrastructure can solve the problems of
both limited access for cities and limited
investment opportunities for banks and
investors. The key is to loan cheap capital
from the industrial world to clean energy
and infrastructure projects in developing
nations, and to enable cities, where most of
it is needed, to access those funds.
The technologies themselves are not

risky: solar panels and wind turbines generate electricity for decades, but to mitigate
investment risk in developing markets,
multilateral development banks—led by
the World Bank Group—are the logical
institutions to risk sustainable infrastructure
investments. Collectively, they have the
capital to do the job but it has not been
used despite the urging of G7 countries
to banks to leverage their balance sheets.
It’s time for financial institutions to move
past outdated hierarchies and modernize
lending arrangements so that investors
can support the most viable projects, while
ensuring their risks are properly insured by
the global community.
To meet global climate goals, we must
empower cities to meet our demand for
sustainable infrastructure. It’s time for industrial nations, the birthplace of the climate
crisis, to deploy the financial creativity to
overcome it. Without such liquidity, cities
will not be able to meet the climate-friendly
infrastructure challenge. With it, we can
meet our well-under 2º goal.
A veteran leader in the environmental
movement, Carl Pope is the former executive
director and chairman of the Sierra Club. He
has published three books and is now the
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Climate Impacts Hunting
Cont’d from p.1

relate to stewardship for wildlife and hunting. The states have to match the money
they get with a smaller amount of their own,
largely obtained from the sale of hunting
licenses. The expenditures can be for a
number of different things, ranging from
hunting safety education to acquiring land
for wildlife refuges and hunting reserves.
One of the keys to the act’s success has been
the fact that the income was dedicated to
conservation by law.
Now, the continued success of our game
conservation has come into a different
phase, with new threats to wildlife arising
from climate change. What we are dealing
with is not a theory saying some wildlife
species will become more stressed, but a
continued and growing set of problems that
can be witnessed and measured in the real
world, in terms of rising temperatures and
declining game populations.
In the last two decades, climate-based
pressures on some species have made it
necessary to reduce harvests and shorten
seasons. In some cases, seasons have been
canceled altogether. For example, moose
hunting has been stopped in northwestern
Minnesota since 2013, because the population of the animals is too low and faced with
conditions that make it hard to grow. Whitetailed deer have been in sharp decline in
some areas. Other species are similarly
affected.
The immediate causes of stress vary by
species, but they derive from the small
amounts of climate change we have already
experienced. It is easy to misunderstand
this. The average rise in temperatures is too
small for some people to notice, but the
effects in nature can be profound. We might
not notice, but pests do.
While temperatures around the world
have only increased by about one degree
Celsius, this is an average for all locations,
all seasons, and all times of day. Here, in the
Northeast, our greatest warming has been
in the winter, with the greatest changes
coming during the night. The result is that
though the temperatures have only gone up
one degree, the temperatures on the coldest nights have increased by well over five
degrees in many places. In New York, winter
temperatures have increased, on average,

JD Irving Smoke Stacks. New Brunswick, Canada,
Credit: © Tony Webster | Flickr.com

principal advisor at Inside Straight Strategies.
He continues to serve as a board member
or adviser for a long list of environmental
organizations.
Recommended links: globalcarbonatlas.
org and http://bit.ly/gw-spirals. http://
openclimatedata.net/climate-spirals/fromemissions-to-global-warming-line-chart/
Editors note: G.E.T. involved! Start with your
own city or town. Join a 100% Renewable
City group near you. See article about a local
movement for Hanover, NH and the whole
upper valley between Vermont and New
Hampshire on page 7.

by 4.4° F. (bit.ly/climate-change-in-NY)
That small increase has allowed a number
of pests to move north, in some cases
hundreds of miles. The invasives include a
variety of ticks, midges, and mosquitos, and
the diseases they carry. Lyme disease is just
an example that human beings get.
Moose are possibly iconic among game
animals stressed by climate change.
Dermacentor albipictus, called the “winter
tick” or “moose tick,” is a main culprit. With
warmer winters, the ticks are better able
to survive and are found in much higher
numbers, sometimes in areas where they
had been unknown. Adapted to really cold
areas, moose never developed the ability to
groom for ticks. With warmer weather, they
collect them quickly, in large numbers. Intense irritation has led to moose scratching
themselves against trees so hard that very
large patches of hair are removed, exposing
their bare skin to cold winter weather. This
produces what is termed a “ghost moose,”
whose skin is bare, exposed to the winter air.
There has been more than one case in which
a moose has been found to have as many as
70,000 ticks on it when it died.
Some states see more trouble with winter
ticks than others. Mark Scott, the Director of
Wildlife in Vermont, told us that Vermont’s
moose are not as troubled as those in
New Hampshire or some other states. He
speculated that this could be that Vermont’s
policy leads to a lower population density
for moose than other states allow.
Deer, which can remove ticks by grooming, have different problems. The warming
of our winter environment has led to introductions of populations of midges known in
southern areas as “no-see-ums.” These carry
viruses producing epizootic hemorrhagic
disease in deer and related animals. Whitetailed deer are among those that have the
lowest immunity. The onset of symptoms
comes very suddenly, and the animals can
die from internal bleeding within a short
time. In some cases, herds are reduced by
50% within days.
We should note that the midges are
so small that they can go through most
window screens. They can be very annoying
to anyone whose house they invade. The
epizootic hemorrhagic disease they carry,
however, has not been known to infect any
human beings. (bit.ly/wikipedia-EHD)
Snowshoe hares have a very different
problem. Their molting to a white coat is
triggered by days getting shorter, rather
than colder temperatures. The result is that
their new winter colors make them more visible instead of giving them camouflage.
Another problem some hunters face is
that hunting is very dependent on weather.
Snow that has made tracking easy in the
past is not always around. A description of
this problem recently appeared in an article
in The Missoulian, “Climate Change Trashing
Hunting” http://bit.ly/Missoulian-climatechage-trashing-hunting.
Birds are under threat, as well. Often,
their migrations are timed according to the
length of the day, but their food supplies depend on species whose growth is triggered
by temperature. As the environment warms,
birds may find when they arrive from long
flights, there is nothing to eat. Northern
bobwhite quail have additional problems
if there are drought conditions when eggs
hatch. In some parts of the eastern United
States, populations are down 80%, which is
too low to support hunting.
Green Energy Times will continue its look
into hunting and fishing in future issues.
George Harvey was a life member of the National Rifle Association (NRA) until it endorsed
Donald Trump for president.
See also the National Wildlife Federation
report, “Game Changers” bit.ly/NWF-gamechangers-report.
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RESIDENTIAL AND COMMUNITY SCALE BIOGAS: A MISSING LINK
By Lonnie Coplen, LEEDAP, CPHC

BIOGAS - POWER FOR ALL

Biogas generation. Here is a 52 °C thermophile anaerobic digestion system converting putrescible residual organic
matter (i.e. brown trays), organic residues from slaugtherhouse activities and biosludge from wastewater treatment plants to energy. Image: http://bit.ly/biogas-power.

Biogas is a combustible gas composed
largely of methane, carbon dioxide, and
hydrogen sulfide that is produced by
anaerobic decomposition of organic plant
and animal matter. Small-scale biodigesters are typically custom-designed and
built. The process, which generates biogas
and a rich fertilizer byproduct, typically
requires warmth – much as the mammalian body requires warmth to support
metabolic processes.
Utility company methane has an energy
density of about 1,000 BTU per cubic foot
due to additional hydrocarbon constituents such as ethane, propane and butane.
Backyard biogas contains about 500 BTU
per cubic foot with NO other hydrocarbons. (Note that biogas production, unlike
the extraction and use of natural gas, is
a natural process that does NOT produce
greenhouse gases that wouldn’t naturally
occur. Organic matter is bound to decompose and create volumes of greenhouse
gases – on the forest floor, at the bottoms
of lakes, and in landfills across America.)

BIOGAS PRODUCTION

The Assyrians used biogas to heat baths
in 3,000 BCE. Today in rural China, some
50 million households use small, home
and village-scale biogas plants. India
boasts similar and growing biogas system
penetration. Large scale U.S. systems in
Yaphank Long Island and San Jose California are pioneering municipal applications.
Farm-based systems are gaining popularity. Residential and community-based

systems have not attracted much interest.
Yes, biogas benefits abound. Distributed waste management could reduce
publicly funded infrastructure. Biogas
replacement of extracted hydrocarbons
eliminates a wide range of negative impacts. On-site distributed energy production offers lower distribution losses, better
energy outcome per unit fuel, and fosters
competitive market dynamics.
Small-scale biogas isn’t a standard part
of our renewable energy mix due to a lack
of knowledge and confidence in system
design and construction, unproven and
finicky gas yields, and a paucity of appliances that convert the gas into useful
outcomes.
Opportunities to support design,
construction and use of home and community scale biogas systems abound.
Where winters get cold, demand will grow
for insulated concrete tanks with inputs,
outlets and baffles that foster favorable
tank circulation, and ports for gas and
fertilizer outputs. Equipment that appeals
to off-grid
communities
has an immediate market
in the rural
northeast
U.S. where
power outages are not
uncommon,
and where
grid-independence is
valued. As
home-scale
biogas takes
off, so will
the market
for a variety
of devices,
from standard system
source: smallstarter.com
components
and system
integration devices to end-use appliances.
Integration of RE-based process heat
should be standardized.
Cooking is the most obvious use of
biogas, although gas yields needed to
meet meal preparation demand for a family of four typically can’t be met by that
family’s food scraps alone. Passive House
projects may present the most significant
opportunity for future biogas applica-

tions. Some calculations show that 75%
of the heating demand of a small (1,000
SF) house could be met by a home-scale
biodigester operating on the continuous
sanitary and food waste of a four-person
family in a rural setting that includes a
summer vegetable garden feedstock
stockpiled for winter production.
To effectively challenge building codes
and engender adoption of home-scale
biogas requires focus but is within reach.
In most northeastern jurisdictions where
independent sewage treatment systems
(septic tanks) are common, a system
that complies with the intent of sanitary
storage or treatment and fuel storage or
distribution requirements can be designed by a professional engineer and
installed with the blessing (as applicable)
of the county health department and the
municipality’s code-enforcement official.
Tanks and gas storage systems shouldn’t
need to be any more robust than a standard septic tank, although they will have
to be insulated to foster microbial activity.
Gas distribution and use should be based
on existing, prescriptive systems, adjusted

to minimize process energy (production
heating, gas compression and circulation).
Ultimately, the most economically feasible
systems will leverage combined heat and
power, and be sited indoors – such as
within the insulated building foundation,
isolated for sanitary and safety.
If home-scale biogas has piqued your
interest, follow up online for a wealth of
DIY information. Check out the Solar CITIES Biogas Innoventors and Practitioners
Facebook page, which offers useful tips
that can be harnessed with some focus
and commitment. Learn more at https://
www.facebook.com/groups/methanogens/.
If you catch the bug, there’s every
reason to begin experimenting today, and
plenty of ways to connect to likeminded
folks with a burning desire to literally harness the power of waste.
Lonnie Coplen, LEEDAP, CPHC is founder
and President, ARC Alternative and Renewable Construction, LLC.
Read more about homemade biogas in
the October, 2015 edition of Green Energy
Times at http://bit.ly/home-biogas.

ANAEROBIC DIGESTION (SMALL-SCALE)

source: www.sswm.info
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Holidays Add One Million
Tons of Waste—in One Month
Reprinted with permission from Clare Innes at CSWD (Chittenden Solid Waste District)

According to the EPA, the volume of
household waste in the United States
shoots up 25% between Thanksgiving and New Year’s Day. That adds up
to about 1 million extra tons in just a
month.
It doesn’t have to be this way. We
shouldn’t have to pack even more stuff
than usual into the landfill just because
we want to celebrate the holidays with
friends and family.
Here are some easy ways to reduce
waste during the holidays:

1. SHOPPING AND DECORATING
Keep reusable shopping bags in your
car—and visible!—so you don’t forget
to use them.
Use natural garlands to decorate your
home instead of plastic decorations that
end up in the landfill. You can compost
natural decorations after the holidays.
Remember, though, that if wreaths or
garlands are held together with wire or
plastic, that has to be removed before
composting.
Choose a real Christmas tree instead
of an artificial one. Stay away from
spray-on snow and tinsel. Both are
nearly impossible to remove and, when
the holidays are over, you will need to
send the tree to the landfill.

2. THROWING A PARTY
Pair the bins. Make sure the recycling
and trash containers are clearly marked.
(Bonus points for a food waste collection
container!) You will be amazed at how
little trash you have afterwards.
Go reusable. Reusable food-ware has
the highest waste-free score, compared
to disposables. You can pick up a stash
of them at reuse stores. If you are using
single-use plastic plates, cups, and bowls,
remember that those items are recyclable
IF rinsed clean. Utensils are not recyclable.
Get rid of the trash can altogether by
using only certified compostable foodware.

3. OPENING GIFTS
This simple step has a dramatic effect:
place a sort station in the room where
you’re opening gifts. Three containers are
best: one to sort trash, one for recycling,
and one for reusable items. Sorting stuff
at the source makes your job a whole lot
easier when it’s time to clean up and helps
make sure everything ends up in the right
place.

WHERE DOES IT ALL GO?
First, remember the rule of 2: To be recycled, an item has to be at least two inches

in two directions
and smaller than
two feet in any
direction.
Ribbons and
bows: reuse or
trash. These get
very little wear
and tear and can
often be saved
and reused for
next year. If you
really want to get
rid of them, they
belong in the
trash.
Wrapping
paper: recycling.
Most wrapping
paper can go in
your blue bin with
regular paper. It’s
OK to leave the
tape on, but no
Christmas morning insanity. Photo by It’s Twinsanity.
bows or ribbons.
Cardboard: recycling. Flatten cardboard boxes and put
Learn more at http://bit.ly/cswdthem in the recycling bin.
holiday-waste.
Packaging: recycling. Remove paper
inserts from plastic—both can be recycled
Clare Innes has lived in Vermont for
separately. Plastic packaging can go in the
the past 10 years. She can be found
recycling bin if it’s hard (no plastic film).
peering into recycling bins everywhere
Styrofoam: trash. Styrofoam of any kind
to see what works and is frequently
is not recyclable.
quizzed about recycling and composting
Bubble wrap: reuse or trash. A number
in random places when people find out
of local stores (like UPS) will take your
where she works. She spends as much
bubble wrap and packing pillows for free
time as possible playing ukulele and
and put them to reuse. If you must throw
roaming through Vermont’s spectacular
it away, any kind of filmy plastic belongs
mountains and forests.
in the trash.

By Larry Plesent

HUSH UP AND EAT YOUR SHEA BUTTER!
The latest research on shea butter,
the African tree nut oil that is used as a
moisturizer in everything from lotions
to shampoo, shows that it may be even
more beneficial to EAT YOUR SHEA
BUTTER rather than simply slathering it
onto your dry irritated skin. Now don’t
get me wrong; I am a huge fan of shea
slathering. Especially for dry cracked
area around your fingers and to keep
your face younger looking as you age
(Cleopatra’s beauty secret).

It turns out that shea butter is so special
(in part) because it contains molecules
that turn off the enzyme that causes
inflammation response, and then they tell
your body to get into gear and heal up
the irritation. They are called shea triterpenes, and they are my new best friend.
But wait there’s more. Twenty minutes on
Google revealed:
• Ten animal and human studies indicating that shea butter lowers cholesterol.

Shea Tree with fruit. Google Images.

• Forty-four studies indicating shea butter
is effective for inflammatory conditions
such as rheumatoid arthritis.
• Six studies showing moderate antitumor effects against cancer.
Before you rush out and start eating
your hand lotion, one warning: only eat
FOOD GRADE shea butter. Raw shea but-

ter contains latex and other impurities
that you don’t need to be eating. Food
grade shea butter is winding its way
through the regulatory process as you
read this. Expect to start seeing it on
the shelves in about a year. Shea butter
supplements are also clearing regulatory. You will be able to start buying them
on-line in another four months or so.
In the meantime, shea butter is a
great winter skin remedy. Shameless
Promotion: www.vermontsoap.com is
a great place to go for latex free topical
shea butter. Or stop by the Vermont
Soap Discount Factory Outlet and Soap
Museum for great deals on shea butter,
shea butter soap and gifts for everyone on your list. Especially if they have
sensitive skin.
This is the Soapman wishing you and
yours a Happy Healthy Season.

Earth-Friendly Heating and Cooling Solutions
See us for everything you need to know about wood, pellet or gas stoves and fireplaces. Save energy
with comfortable shades and awnings. And enjoy more time outdoors with great furniture and grills

532 Putney Road, Brattlebor
o, VT
800-362-2424 or 802-254-4
208
www.friendsofthesun.com

Wood, Gas, Pellet
Stoves & Fireplaces

Insulated Window
Coverings

Wood Pellet and Wood
Fired Smokers & Grills

Energy Saving Awnings

Open Monday
through Saturday
9AM - 5:30PM
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with Green Mattresses

By Michelle Harrison

Is there a difference in a natural mattress vs.
an organic one?

After the hustle
and bustle of the
holidays and end
Yes, a mattress
of year activities,
can be made of
it is time to take
natural materials
a well-deserved
but not certified
rest. A comfortable
organic by GOLS
mattress is essential
and GOTS. They set
to making sure you
the standards in
get a good night’s
materials and even
sleep. The New Year
the factory. The
brings “white” sales,
factory where the
but at Green Energy
mattress is made
Times, we like to
also has to be
call them “green”
certified organic by
sales. Perhaps you
GOTS.
are in the market for
For those
a new ‘green’ matconverting from a
tress. Green Energy
conventional to a
Times interviewed
green mattress, will
Mike Hassenberg,
there be a different
owner of Natural
feel?
Mattress Company
An organic or
in Shelburne, Vernatural mattress
Good night and sleep tight. Photo credit: http://hammont (https://natushould be just as
ralmattressvt.com/), sterburrito.deviantart.com.
comfortable as
to learn about green
any other mattress
mattress and help
on the market. You no longer have to
in your quest for a great, eco-conscious
compromise comfort to be sleeping on
product.
a healthful natural mattress. Mattresses
What should be considered when
are available that range from firm to very
selecting a green mattress?
plush. There are even mattresses that are
customizable where one side of the matWe sleep about a 1/3 of our lives, so
tress can be firmer than the other. Organic
the materials your mattress is made of are
mattress makers have more material
important. While we sleep, our immune
choices than ever before!
system recovers and prepares for the
day ahead. If your mattress is filled with
What is the average life of a green
airborne allergens and chemical toxins,
mattress? How does that compare
your immune system will battle these
with conventional ones?
rather than repair itself. The certificaIt seems like the traditional mattress intions that matter most are OkeoTex and
dustry got together and decided to make
Greenguard. OkeoTex certifies that the
their beds last 8 to 10 years. Things like
mattress is free from harmful chemicals.
friction and moisture break down manThe organization tests consumer products
made foams and padding. Some natural
for the presence of a predetermined list
latex brands offer 20 year warranties, beof chemicals. Greenguard is a true emiscause natural latex is incredibly durable.
sions test that actually measures what is
Natural fibers don’t break down with
coming out of the product versus what is
humidity and friction. They break down
not in there. Organic certifications include
with exposure to UV light or weather,
Global Organic Latex Standard (GOLS) and
as they would with nature. Natural latex
Global Organic Textile standard (GOTS).

NH’s 1st Solar
Powered Brewery

Family Friendly
Sustainable Restaurant
20 Handcrafted Brews on Tap

Serving Lunch/Dinner Daily

www.flyinggoose.com
603-526-6899
40 Andover Rd, New London, NH
1 mile east off exit 11, I-89
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beds are also naturally dust mite-resistant,
antimicrobial, and have longer life cycles
that have been proven through independent testing.
Replacement of a natural mattress typically happens when a comfort change is
needed. Options are available to swap out
a layer of latex or add a topper to the mattress rather than going through the whole
mattress buying experience or cost.

What is the price range compared
to conventional mattresses?
They have similar price points. However,
if you consider the fact that some brands
have a longer lifespan, then you may see
some green mattresses are less expensive
over the life of the mattress.

What is the biggest factor that you
see drives consumers to convert to
green mattresses?
Life events, such as the birth of a child,
sickness, or renewed commitment to
the health and wellness of a family are
triggers into the natural mattress industry. A good night’s sleep should not be
elusive. When people are struggling with
lack of sleep, they begin to research the
topic and many times will come across
the option of natural or organic, because
they become aware that mainstream mattresses have an abundance of chemicals
in them such as formaldehyde or fire
retardant chemicals sprayed on them.
These chemicals can affect our bodies’

hormones which have an impact on the
quality of our sleep and overall quality of
life. They may also be linked to asthma, allergies, and lung, nose and throat cancers.

What happens to a green mattress
at the end of its life?
Conventional mattresses go straight
to the landfill. They cannot be broken
down properly and take up tons of space.
Many contain foams that are made from
petroleum- based oil and do not compost
well. They create soil and water problems.
All natural mattresses can be recycled and
are not toxic waste. If a mattress comes
from the earth, then it will go back into
the earth after its use in the home. The
reality about green mattresses is they last
longer, and, therefore, you need fewer
mattresses in your life.

Explain the use of fire retardants
for mattresses.
Natural mattresses are less combustible
and need a lower level of flame-resistant
(FR) solution. These products are able to
pass the federal FR testing with the use of
natural solutions such as wool and silica
minerals that are infused into organic
cotton fabrics. Use of less FR solution is
a good thing as it bio-accumulates, is a
global contaminant, makes disposal difficult, and has health risks.
So, why not go ahead and get a new mattress and make it an eco-conscious one?
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TM

Natural
F inishes

All natural, non-toxic penetrating oil finishes for
all types of woodwork and earthen floors!
Call us for a free sample!
www.heritagenaturalfinishes.com ❂ 1-888-526-3275
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Baa-baa black sheep …

Sleep Worry Free on Handmade
100% Cer�ﬁed Organic Pillows!

Have you any wool: pillows?
By N.R. Mallery

I have loved my old pillow
for years. That is a really
good thing except for one
problem, the words “for
years.” It was getting old, and
I decided, reluctantly, that it
was time to replace it.
We spend much of our
lives close to our pillows,
breathing whatever scents
come with it or that they acquire. I did not want to start
off on the wrong foot with
a new product. I wanted
my new pillow to be not
only comfortable but safe. I
Organic Adult Bed Pillows
wanted to get a pillow that
was entirely free of products that might
off-gas or include toxic fumes or have
Of course, it is also free of harsh chemiotherwise harmful products.
cals, such as formaldehyde, so I know
I purchased two bamboo bed pillows
that I am not breathing harmful fumes
that looked promising. Unfortunately,
off-gassed from synthetic products while
they turned out to be very disappointing.
I am sleeping.
They were extremely heavy and much
Mother Sheep Organics has a variety of
too thick to be comfortable. I tried to
pillows to choose from. There are pillows
give them away, but everyone who tried
especially made
them felt the
for toddlers,
same way I did.
throw pillows
No one wanted
and pillows for
them, and I felt
the rest of us.
that I had wasted
They may be
my money. There
purchased either
clearly was a lesfilled with 100%
son learned here.
wool pearls or
It happened
filled with 100%
that just as I was
organic shredthinking about
ded rubber.
looking for
The pillows
another solucome with a
tion to my pillow
good care guide.
problem, I got an
They come with
email from Chris
a three-year warat Cate’s Garden.
Organic Throw Pillows
ranty, but that
They had recan be extended
cently partnered
to a lifetime warranty by registering the
with Mother Sheep Organics. I went to
pillow. (Have you ever heard of registertheir website. It turned out that they had
ing a pillow?) Also included with the
100% organic pillows that are certified to
pillow is a 35% off coupon on your next
the Global Organic Textile Standard and
purchase.
handmade in Canada. I ordered one.
So, I found that wool (pillow) even
When it came, I was extremely imthough the black sheep never did tell me
pressed. To start with, it is very light; it
where to find one. Now I can dream of
felt like it was only about one third of
the sheep in the meadow, while I rest on
the weight of the bamboo pillow. The
my comfortouter coverable new oring is made of
ganic pillow.
100% organic
Please see
cotton, and it
the ad on this
unfolds to a
page. Note
second 100%
that if you
organic cotton
buy the pillow
case which
at Amazon,
is filled with
you can use
what are called
this code
“wool pearls.”
“GETMSO25”
These are, as
to get 25% off
you might
on the purguess, 100%
chase price.
organic. The
inner case has
The Mother
Organic Youth Bed Pillows. Courtesy photos from Chris Molnar,
a nylon zipper
Sheep OrganCate’s Garden and Mother Sheep Organics.
allowing it to
ics brand is
be opened, so
owned by
the user can
Family Matters Products Inc., a fast-growtake some of the content out, adjusting
ing, family-owned Canadian company
the filling so the pillow is just perfect.
dedicated to providing and sourcing natuThis is probably the most comfortable
ral, high-quality, toxin-free alternatives for
pillow I have ever had. As much as I loved
the home and for your family. The web site
my old one, this is by far my favorite.
for Mother Sheep Organics is https://mothThe wool filling is anti-bacterial and
ersheeporganics.com/
hypoallergenic, and it repels dust-mites.

Shop Co-ops
Cheese Pairing Class!

Learn about local
cheeses & what you
can do with them!
info@uppervalleyfood.co
op
Saturday,
February 11, 6pm

193 North Main St, WRJ, VT (802) 295-5804

Your Locally Grown, Community Owned Grocery Store Since 1976!

Use coupon code “GREEN25”
for 25% oﬀ your purchase!
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Can’t put panels at your place?
Join a Group Off-Site Solar Farm – Community Solar
GMSolar.us
802. 588. 2063

Own Panels at our Londonderry, VT Solar Farm now. A typical residence needs 15 panels.
Your investment will payback in approximately 13 years for a 7.5% tax free investment return.

• Financing and buyback options
• Scale your purchase to meet your needs

solar@gmsolar.us

• 30 year arrangement, no fees or ongoing maintenance costs
• $4.50 per watt one time cost. Use our Solar Calculator to determine your benefit

WARM

Improving the way you live
with Renewable Heating

TARM BIOMASS®
Innovative Leaders in Alternative Heating Solutions
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Must-Have Features For
Feel-Good Heating!
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The Fröling FHG/S3 Wood Boiler
•
•
•
•

low emission design-EPA Approved
advanced ash management-easy to clean
smoke extraction passage-no smoke roll out
light it and walk-away technology-easy to start

Wood • Wood Pellets • Wood Chips

1 800 STAY

Tarm Biomass | 19 Archertown Road, Orford, NH 03777 | 800.782.9927 | info@woodboilers.com | www.woodboilers.com

