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In This Issue
In the 1970s a popular song contained these words: “How
much does it cost? I’ll buy it.” Forty years later, people still
pose that question about many things, including the construction costs of a new home; specifically, “How much
will our dream home cost, per square foot?” Sometimes
they buy; sometimes not.

SUMMER 2014 • Volume 3, Issue 3
EDITORIAL:
Paul Biebel, President
Dave Biebel, Editor-in-Chief
Bill Wolff, Creative Director

Prudent Living, Inc. designs and builds high-quality,
energy-efficient homes, including those that are as close
to “net zero” consumers of fossil fuels as possible, even in
the relatively harsh climate of northern New England. As
this issue’s lead article explains, in order for an accurate
estimate to be made, the “cost” question involves six steps
after variables including land acquisition, plan development, permits and access fees, etc., and site and lot development have been settled.

Contributing Writer:
Nancy Wolff
CONTACT PRUDENT LIVING MAGAZINE:
3189-B US Route 5 South
Windsor, VT 05089
866-924-3235

When all data has been input, we usually can come very
close to what the final cost of building your house will
be. As the article states, we’ve built homes that cost more
than $350/square foot, but the majority of our 3,000
square foot houses end up costing between $120 - $150
per square foot, and they aren’t junk! They include healthy
kitchen and bath packages, hardwood flooring, and high
performance windows. Even though we are very costconscious with every home we design and build, and are
carefully sensitive to everyone’s budget all along the way,
we prefer to be thought of as “cost effective, and absolutely never cheap!” Let us walk you through the process.

www.prudentliving.com/magazine
Unsolicited articles on topics pertaining to prudent living
are welcome. Contact: dave@prudentliving.com
For information on advertising rates:
ads@prudentlivingmagazine.com
PRUDENT LIVING SOCIAL MEDIA:

Other articles cover energy-independence related concerns
from how even window covering strategies can reduce
your draw on the energy grid, or how you can aim your
entire home building process at energy independence by
incorporating the newest renewable energy techniques
and technologies. You’ll even read about how one Vermonter set out to convert a barn into a net-zero home.

All photos are by Prudent Living Magazine staff unless
otherwise noted.

And in our What’s New & What’s News section you’ll
find information about our new workshop series, and
even our initial announcement about plans to build a
“net-zero community” in Vermont.

Photographers please note: We are seeking high quality
original previously unpublished seasonal photos for
future issues of Prudent Living Magazine. Please contact:
manager@prudentliving.com

Bottom line: We want you … to be energy independent.
You’ll buy that, won’t you!
An Indigo Bunting is a Summer feast for the eyes.
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What’s New & What’s News

ANNOUNCING THE

NEW PRUDENTLIVING.COM
Prudent Living Workshops Begin
Prudent Living, Inc. has begun offering monthly
building and energy-related workshops, open to the
public and free-of-charge. Company personnel will
present information and lead discussion around such
topics as:
Designing Your Own Home
Mini-Splits...Efficiency in a Small Package
Insulation - How Much is Enough?
Building a Home? Site and Lot Selection Criteria
How to Determine Square-Foot Building Cost
Workshops will be held in the conference room
adjacent to the popular Prudent Living train display
at LaValley Building Supply in West Lebanon, NH.
Dates, time and registration information will be made
available on the Prudent Living website.

discussed the history and creation of the exhibit, and
why the train has become such a popular educational
and entertaining site visit for train enthusiasts of all
ages. Mr. Biebel elaborated on the underlying theme,
“How America Uses Energy,” and also highlighted
how Prudent Living, Inc. has positioned itself to
address its building clients’ energy concerns through
its high-performance and net-zero home product.
“The company is offering
new home designs to buyers
who are looking for costeffective ways to reduce both
energy and maintenance
expenditures, while
promoting the preservation
of resources,” Biebel said.

• Streamlined New Look
• Simplified Navigation
• New Updated Content
• Free Downloads & More!

Prudent Living personnel are scheduled to speak to
members of other area Rotary Clubs in the future.
If you or your group would like to learn more about
the Prudent Living Train, or how the Company is
addressing client concerns regarding energy, please
call Steve Usle at 866-924-3235.

First VT Net-Zero Community
What does a Net-Zero community looks like? Stay
tuned! Prudent Living, Inc. is currently working
out details for construction of the area’s first such
new home development. The first Prudent Living
Homes community will offer three designs ranging in
approximate square footage from 1,500 to 1,850. The
homes will meet a need for low-maintenance, energyefficient dwellings and offer broad market appeal. All
homes incorporate solar and heat-pump technologies,
as well as a high performance insulation package.

Rotary Club Presentation
Prudent Living, Inc. and LaValley Building Supply
recently hosted thirty members and guests of the
Lebanon (NH) Rotary Club at LaValley Building
Supply’s West Lebanon store for lunch and a
presentation on the development of the Prudent
Living Train display. Company president, Paul Biebel,
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If you’d like to receive specific information when
available, please e-mail either,
Steve Usle (Steve@PrudentLiving.com) or
Tim Biebel (Tim@PrudentLiving.com)

Prudent Living Refreshes Website
If you haven’t visited the new Prudent Living, Inc.
website, please do so! Here, we hope you’ll find clear,
concise information regarding Prudent Living Homes,
Prudent Living Solar, Prudent Living Magazine...and
yes, the Prudent Living Train! We’ve done our best
to make the site informative, educational, and fun!
We’re adding new videos constantly to help support
our focus on prudence in construction, and in ways to
help you to develop a prudent lifestyle. Let us know

what you think. Our main goal with this change is to
create a user-friendly, informative resource. Obviously,
the website cannot address all the questions you may
have about “next steps” in home construction, solar
applications, or in developing a sustainable lifestyle,
but we hope it may be a first step in working together
to create a positive business relationship.
Please check out our new site by going to
www.prudentliving.com, and click on the Train video
for a unique tour of “How America Uses Energy.”
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A Vermont covered bridge decorated for Independence Day.
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Summer sunset over
Tuckernuck Island,
Massachusetts.
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Prudent Living - Because it’s Time

DESIGNERS & BUILDERS OF:
NET-ZERO HOMES
HIGH PERFORMANCE HOMES
GRID-TIED & OFF-GRID HOMES

How Much Per Square Foot?
by Paul Biebel, Founder and President, Prudent Living, Inc.
In thirty years of building homes, the most common question I’ve heard
from prospective clients is: “How much will it cost per square foot?”
The answer to that question is: “Well…cough…sputter…gag…
that depends….”
If you ever hear another answer from a prospective builder, it’s a lie. How
do I know? Well, because an accurate answer depends not only on the cost
of building the physical house, but before that, four other cost variables
must be addressed:
1. land acquisition;
2. plan development;
3. soft costs (local and state permit and impact fees, engineering,
appraisals, loan application and closing costs, legal, etc.);
4. site and lot improvement. If you spent $500,000 to buy the land, the
cost per square foot of your 3,000 square foot home is $166.67 before
you even choose a building site, apply for permits, etc. In order to
accurately estimate your costs (in addition to the four variables already
mentioned), we would follow these steps:
Step #1 – Establish parameters through client-builder dialogue.

Paul Biebel is the founder and
visionary for Prudent Living Inc. He
has also served as President and CEO
of Biebel Builders, Inc, a company
that has been designing and building
high quality homes since 1976. Since
the turn of the century, with the
advent of emerging new technologies,
his interests have directed him toward
helping his customers make sound
and prudent investments into many
areas of their lives and also to the
homes they live in. This passion has
evolved into his newest venture –
Prudent Living, a company that offers
products and services that support a
more prudent way of life.
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These days, most prospective homeowners have done some helpful
homework before we meet. For example, they already know how much
they want to borrow and how much they intend to spend. They have also
compiled design sketches and pictures from magazines indicating what
most accurately represents how they want their home to look. With these in
hand, we can avoid wasteful design exercises with models and themes. For
example, if someone tells me that they want everything to be accessible on
the main floor, I know they are thinking about a large first floor footprint
with a smaller upstairs for guests. It could be a two story colonial with a
master bedroom el or a cape. On the other hand, if they tell me they like
contemporary themes or just love the adirondack look, that also helps me
to better understand the custom look they want.
When someone takes the time to sketch how they want their rooms
configured and how they imagine their yard and entry approach, I can
more clearly understand their thinking and I’m off to the races with the
floor plans! I’ve designed several hundred homes over the last two decades,
so once I get to know my clients I can usually pull out a variety of previous

Style:
Adirondack Lakeside
Cabin
Location:
Croydon, NH

Design-Build:
Prudent Living, Inc.
3189 US Rt 5 South
Windsor, VT 05089
866-924-3235

Bob and Dale Cunningham loved their old rustic
cottage on the west shore of Rocky Bound Pond,
where summering was charming but wintering was
out of the question. Also out of the question was
trying to upgrade the old place so they could live there
year-round. So they replaced their drafty cabin with a
new, two-story energy-efficient home using the same
“footprint” area and a geothermal system for heating
and cooling.

Square footage/conditioned area:

1980

HERS index pre-renewables:

42

Estimated annual heating, cooling,
hot water, and electric costs:

$663

Building shell features
R-Value vaulted ceiling:
R-value walls:
R-Value foundation walls:
R-Value slab:
ACH50:

43
34
20
10
1.94

Mechanical system
Heating: Geothermal

“We are 100 percent happy with our new home. If we had
it to do all over again, we would do it the exact same way.”
– Bob and Dale Cunningham
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Prudent Living - Because it’s Time
designs from our archives and offer a slideshow of
photos from our portfolio of homes. This helps get
us to within 10 percent or so of where the final costs
may land and that’s usually enough to reveal if their
budget can sustain the size of the house they want to
build – certainly a lot to achieve in a first meeting!
Step #2 - Identify and label all spaces.
All floor plans have various kinds of spaces and some
of them are more expensive to build per square foot
than others. In step #1, we’ll calculate the square
foot of “living space” first. As we identify what’s
“living space” and what isn’t, you’ll realize that areas
like patios, exterior decks and porches, unfinished
basements, crawlspaces, under-eave storage,
breezeways and garages, woodsheds, attics and similar
un-lived in spaces, are separated from our calculations
of living space. We address the cost of other “nonliving” spaces in a separate column.
Sometimes a premium multiplier is added to calculate
living space. For example, if certain areas within the
“living space” have high cathedral ceilings, we use
a multiplier of 1.5 times the floor area beneath that
space. Once we are done with our labeling of spaces,
we are ready to tally up the total square feet of all the
“living spaces” and “non-living spaces.” This identifies
all the finished and partially finished and unfinished
spaces on your floor plan.

(continued)

A particular category that surprises many prospective
homeowners is the complexity of electrical wiring
that goes into a house these days. I have yet to meet
a client who is content with a basic “code compliant”
electrical package, and this can substantially increase
the cost per square foot. The menu of electrical
options is very long and the fixture list for lighting
includes locations for recessed, mood, accent,
security, motion, low voltage, under cabinet, stair
tread and safety, etc. Light fixtures themselves can
be very expensive and difficult to assemble. But the
temptation to add lights and outlets is difficult for
most homeowners to resist.

Step #3 - Identify non-essential options.
In step #2, we identify “non-essential items” within
those same spaces and set them aside temporarily.
We won’t forget them but set them aside for later
discussion. Such “non-essentials” would include
things like whirlpools, fireplaces, libraries and builtin specialty cabinets, special paneling, chair rails
and wainscots, decorative beams, soffits and ceiling
moldings, etc.
These are all nice things that give a house the charm
and character that we all know and love, but they
unnecessarily inflate the initial square foot estimating
of the structure and for the sake of comparison, it’s
best to budget separately for them.
Step #4: Develop separate line item budgets for other
options.
It’s better to treat these options differently. Some
of these you may want to keep if you have enough
money allocated for them. If so, we will add them
back in later; but only after we have determined that
our baseline estimate is within your budget.
This is where prudence works for you. Good things
happen and bad things are avoided because we
are counting the cost together as partners and not
as adversaries and we do this before you’ve spent
the money. This exercise will allow you to adjust
downward on items like an excessive quantity of
windows, transoms, doors and side-lights that came
with that awesome plan you got from your window
and door company. If the budget allows, we can add
them back in later. We’ll also identify a cost premium
for options on your plan, like nine foot ceilings and
hardwood stairs, and let you decide if you want them.
Prudence requires that we dialogue about your
preference for different floor coverings, cabinets,
lighting, A/V systems, and appliance packages and
decorator trims.
During the ’70s, ’80s and early ’90s we used to
include only formica counters, vinyl flooring, and
carpet in our baseline budgets. If you didn’t live back
then, you may be stunned by such a cheap approach
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exercise gym, sauna, and hot tub.

but if you did live back then you smile at today’s
perspective on what makes a quality house. And, you
may ask, doesn’t everyone have granite tops, hardwood
floors, and custom tile showers with frameless glass
doors? My point is that once you move away from
using a vinyl flooring and carpet budget, the flooring
budget can easily triple or quadruple.
There are many other things like saunas, steam baths,
double vanities, and large master bathrooms with
walk-in “California” closets on your upgrade list.
While these upgrades are really fun to install and
we love doing them, if a client wants my lowest cost/
square foot price, these kind of upgrades must be
excluded during the first round of square/foot pricing.
Even cabinets can stress your budget if you let them.
In the late 1970s, in Vermont and New Hampshire,
the average amount spent on cabinets and countertops
in a modest 1,800 – 2,000 sq/ft cape-style or colonial
house was less than $3,000.00. Formica tops were
standard while granite and solid surface tops were
rare. In 2014, our starter homes rarely spend less than
$12,000.00 for cabinets and counter tops. The average
amount spent on cabinets and countertops in mid-size
homes (3,000 – 4,000 sq/ft) is $15,000 - $20,000.00.
The thing to keep in mind is that these expenditures
don’t add a single square foot to the size of the house
being built.

My personal favorites are closet lights that activate
when you open the door. I’m just a sucker for them.
In many recent homes we have been asked to install
wall sconces, closet lights, pathway and landscape
lights, stair tread lights, recessed lights, night-lights,
coded garage door openers, multiple microwaves
and dishwashers, heated towel bars and sunlamps,
entertainment systems, wireless Internet and docking
stations, monitoring and alarm systems, and fully
automatic generator packages. Dimmers are often
preferred over standard switches and designer trim
and rockers are replacing standard cover plates,
switches, and outlets. Hallways and door locations can
create travel conditions that require extra switches and
lights because wherever a door is added, there’s also
the need to control a light. I see even more choices
coming, especially in the arena of alternative energy,
heat pumps, and L.E.D. technology. And that’s just
for electrical.

Step #5 – Don’t let “surprise” categories derail you.
Surprise categories lurk everywhere when you plan to
build. Some people want a mancave while others are
big into whole house a/v systems. Still others love their
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Prudent Living - Because it’s Time
There are almost as many plumbing and heating
choices to make, including full house vacuum
systems, air conditioning, air exchangers, humidifiers,
de-humidifiers, smoke filtration systems for smokers,
radon protection, designer plumbing and heating
fixtures, and radiant heat. The advent of radiant
heat has also brought snow-melt systems for roofs,
driveways and walkways, and heated towel racks.
And…did I mention all the “future” ideas that make
sense to provide for during initial construction – like
a barn or cute gardening shed in the back yard. Or
maybe there’s a future outdoor pool or hot-tub that
we should plan for and install related pipes, conduits,
wires, and circuits? Do you dream of having a couple
of horses someday? They will need shelter. While
many of these projects may make sense to do during
construction and they can add a great deal to your
budget, none of them adds a single square foot to the
size of your house.

(continued)

stapled. We don’t build houses that have squeaky
floors. These treatments are always included in our
base price, but many builders won’t spend a nickel
on such things (if the nickel is coming out of their
pocket).
Research will show you that vinyl siding is a very
cost-effective consideration when considering products
for your home. It’s inexpensive to purchase, easy to
install, requires no painting, and is easy to power
wash. I realize it isn’t always everyone’s preferred
choice, but interestingly, more and more doctors and
other professionals stress the value of a maintenancefree home, and this sometimes means getting away
from wood and wood products where possible.
A good vinyl system is worth considering for other
reasons. First, it expedites the framing and roofing
labor, since no exterior trim needs to be applied prior
to application of roofing. This is a major slam-dunk
for creating an efficient rhythm, saving both time
and labor. However, if the owner just doesn’t want
vinyl and desires wood trims and sidings, we’re very
happy to provide them. It just takes longer and costs
a lot more to install without making the house any
bigger. As vintage Vermont carpenters, we are always
excited to work with wood. However, we are dealing
more and more with non-wood products designed
to withstand the elements and hold up longer than
wood.

High Performance Homes
• Certified Building Energy Practitioners
- Energy Star Partner
- Net Zero Builders
- NABCEP (Solar)
- BPI (Building Performance Institute)

• Certified Installers for: Solar PV, Geothermal
and Emergency Generators
• Custom Designed to Your Preference
• Hundreds of Homes Built
Since 1976

High Performance Options:
Minimum: Energy Star 3
Max: Net-Zero
Net-Metered Solar PV
Bi-Modal Solar PV
Off Grid

Inspected and certified
House makes as much energy as it consumes
Solar Panels send power directly to Grid
Solar Panels send power to Battery Backup and also to Grid
Solar Panels send power to Batteries - “not connected to Grid”

All High
Performance
Homes Come With:
“Test Out” using Blower Door
with full written report.
One year supply of
emergency food for
a family of two.

Conclusion:

Step #6 – Insist on quality, but consider quality
alternatives.
We insist on a high performance energy menu, good
quality windows and exterior doors, and a floor
system that is glued and screwed down, not just
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How much will it cost per square foot to build your
new house? Well, we’ve successfully built a few
houses for under $50/square foot and some that cost
more than $350/square foot, but the majority of our
3,000 square foot houses end up costing between
$120 - $150 per square foot, and they aren’t junk!
They include healthy kitchen and bath packages,
hardwood flooring, and high performance windows.
Even though we are very cost-conscious with every
home we design and build, and are carefully sensitive
to everyone’s budget all along the way, we prefer to
be thought of as “cost effective, and absolutely never
cheap!”

For a High Performance Home Tour Call 866-924-323517

On the Home Front
play. The R-factor is the measurement of how well
insulation resists heat flow. The higher the R-value,
the better the insulating power.

Window Covering Tips
by Nancy Wolff
A good set of window blinds can make you more energy independent.

Windows can be covered with many different energyefficient materials. The degree of insulation provided
depends on the window covering material’s ability to
trap air between the covering and the window glass.

A few years ago my husband and I met Larry Sportello of Budget Blinds out of
Keene, NH. We have two large south facing windows and we were looking for
way to help keep our house cool in the summer and warm in the winter. Larry
was full of information and offered us the following advice.

A treatment that is mounted inside the window frame
creates a tighter air seal that reduces air movement
and increases insulation. Therefore, blinds or shades
that are inside mounts are better insulators than
window treatments that are outside mounts.

Air conditioning and heating account for between 45 to 65 percent of a singlefamily dwelling’s monthly utility bill? Unfortunately, windows can account for
11 to 24 percent of this amount. Experts estimate that 20 to 30 percent of the
heat escapes through the windows in winter, and a similar amount soaks back in
through the windows in summer. Now more than ever, because of skyrocketing
energy expenses, we have energy conservation on our minds.

In today’s economy, energy conservation is a hot issue
and while there are a myriad of other considerations,
to help you conserve energy and your pocketbook,
honeycomb or cellular shades provide the most
effective barriers to weather because they supply up to
31 percent more winter insulation efficiency and up to
22 percent more insulation efficiency in the summer.

Here are a few tips to help you reduce you heating cost during the cold winter
months and save on your utility bills in the hot summer months:
Windows facing south gain more heat during the day than they lose at night.
To help maximize the heating benefits of south-facing windows during the cold
winter months, it is best to keep window treatments
that face south open for at least six hours during the
day.
Nancy Wolff lives in Vermont.
She has been gardening for the
last 30 years. She has completed
both the Master Gardener
and the Master Composter
programs offered through the
state extension bureaus. She is
interested in providing delicious,
nutritious, chemical-free food
for her family. She gardens
organically, and what food is
not consumed immediately she
tries to preserve to be enjoyed
later. She loves walking into her
pantry and seeing shelves filled
with the garden’s bounty!
Join On the Home Front blog
postings Mondays through
Fridays for more from Nancy.
homefront.prudentliving.com
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We appreciated Larry’s advice, and the information
provided. By installing honeycomb blinds on our large
south facing windows we have kept our home warmer
in the winter and cooler in the summer.

Since solar heat is gained through windows facing east
during morning hours and through windows facing
west in late afternoon, to help cut air-conditioning
expenses keep your east-facing window treatments
open in the morning and west-facing windows open in
the afternoon.
Windows facing north receive no direct sunlight and
are always losing heat. It is best to keep treatments in
windows facing north closed during the winter unless
it is a warm sunny day.
During the hot summer months, it is wise to keep all
window coverings closed if the window is exposed
to direct sunlight or when the air conditioning is
in operation. When air conditioning is not in use,
shaded windows can be used for ventilation.
A good way to start chipping away at your utility
bills is to know when to open or close your window
treatments, and when R-factors (R-values) come into
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High Performance Homes
Why Build a High-Tech Home?
If you’re thinking of building a home, and you want
the best “bang for your bucket of bucks,” prudence
suggests that you consider the advantages of going
high-tech, even perhaps aiming for a net-zero home.
“Net-zero” describes a home in which the renewable
energy sources that are incorporated into the design
produce the equivalent of (or more than) the energy
consumed over time. If you’re new to this idea, you
might just pause for a moment and let that possibility
sink in, because when it does you’ll understand how
a prudent living approach turns the typical question:
“How much will it cost to build?” into “How much
will it cost to own?” Answers: “A little more to build”
but over time, “A lot less to own.”
When our staff brainstormed the advantages of the
high performance homes we can build, we came up
with five topics:
1. Lifestyle: “Prudent Living” is a way of living,
far more than the name of our company. As we’ve
emphasized often in various venues, our primary
focus is education. We want to give people accurate
information so they can make informed decisions.
This is especially important when it comes to such
a major investment as a new home, for the better
the clients’ choices are before building, the more
satisfactory the end result will be for all involved.
These before building choices will be governed
to a large extent by the values of the clients. For
example, some will start the designing process with
an unexpressed agenda of impressing their family
and friends. As described in another article in this
issue, this kind of thinking can seriously inflate the
cost of the home without really adding much to the
fulfillment of its primary purpose of serving as a
suitable place in which the individual or family can
comfortably and safely live. By contrast, clients with
a prudent perspective will be satisfied with a home
that is simple and practical, which will most likely
render it comparatively more efficient in terms of
energy use.
2. Economy: “Economy” is not just about the
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production and sale of goods, nationally or globally.
When the word is used about people, one dictionary
suggests the meaning of careful and thrifty (i.e.
“prudent”) management of resources, such as a
family budget. With a high performance home,
certain expenses that are typically less predictable
and budget-busting are tamed, the most significant
of these being your utility bills. While sometimes
these costs fluctuate, driven by market factors or
world events, if your high-tech home produces all or
nearly all of the energy your family consumes, one of
your primary cost centers is now under your control.
3. Environment: A prudent lifestyle is not so much
concerned with “conservation” as with “stewardship.”
Conservation tries to prevent things from being
used up. This type of thinking, whether applied to
fossil fuels – EPA minimum mileage requirements
on new cars, for instance, or recycling of items made
from natural resources – is worthy in itself. But
stewardship suggests a deeper motivation such as
the conviction that the whole earth is ours to care
for and to nurture, and this might be expressed for
example in planting trees vs. picketing paper mills.
A prudent living home does not require as much
energy as a similar home not constructed with such
stringent insulation standards. Additionally, because
it produces energy, a prudent living home that is
hooked to the electrical grid is actually feeding
electricity through that grid to other homes that
need it – for example, in the dog days of summer.
Build enough net zero homes near Los Angeles, and
“rolling blackouts” might never happen again. In a
sense, this is stewardship of one’s own resources for
the good of many others.
4. Maintenance: Today’s solar panels and geothermal systems require very little ongoing
maintenance, by comparison with other sources of
heating or air conditioning. While most people have
progressed beyond heating with coal (as some of us
once did) which required serious annual cleaning,
all fossil fuel based heating or cooling systems must
be maintained in order to keep them as efficient as
possible, and even, as in the case of those who may
heat with wood, clean – ask a chimney sweep what

Prudent Living Magazine is published online quarterly
with articles ranging from news of our renewable energy
installs to gardening tips to financial advice; it’s all here,
and it’s all free. Sign up to receive the next issue online.

The Prudent Living Newsletter is sent out every other
week with updates from our blogs, deals from Prudent
Living Market, and a featured article from the magazine.

Follow our On the Home Front blogger Nancy Wolff
on topics that include living frugally, organic gardening,
pantry management, recipes, the HomeAcre Blog Hop
and more.

Visit PRUDENTLIVING.COM to sign up for these valuable resources

“An amazing combination of education and entertainment–extremely
well-crafted and presented, with a fabulous attention to detail. This
is a terrific addition to the Upper Valley.” -Larry L from Hanover, NH
Visit the Prudent Living Model Train display at
LaValley Building Supply in West Lebanon, NH.
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High Performance Homes
that means, if you’ve never tried to clean that chimney
yourself. This difference, small as it may seem at first
glance, can really add up through the years. Not only
so, some heating or cooling systems have a relatively
short lifespan before they must be replaced. A
couple thousand bucks now and then can make that
brand new heating and cooling system that another
contractor recommends installing in your new home
a lot more expensive over time than most prospective
home builders can imagine.
5. Long-term Value: Two considerations seem to
trump the rest in relation to this issue. The first would
be the value of the home you will leave to your heirs,
should you stay in this new home until you don’t

(continued)

need it any more. A prudent person would rather
leave a valuable legacy to those who remain, versus a
drafty and dilapidated “white elephant” house that
nobody will want to inherit. The second would be
the residual value of the home, should you decide
to sell it. Assuming that you have maintained the
building itself, all other things being equal, does it not
seem reasonable that your utility bill (compared with
another similar, but low-performance home) will be
like … a worm to the trout, or a light to the moth, or
a bone to a dog …. Sorry, we digress: Will it not be
proof positive that the construction choices you made
years ago were prudent, indeed?

Like us on Facebook,
Follow us on Twitter,
and Watch us on YouTube!

22

Classic Vermont Barn
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Off-grid Living
Barn Becomes Net-Zero Home
(Adapted from Prudent Living Magazine: Volumes
1-3, 2012)
With retirement and fixed income living just a few
years ahead, the handwriting was on the wall for
Don Wemple: Find a way to reduce living costs,
or find another place to live. The answer for the
Bridgewater Corners, Vermont, renewable energy
expert was relatively easy in one way – he loves living
in Vermont, even if temperatures do drop to minus
20 degrees (or lower) from time to time in the winter.
How to accomplish the goal of near-zero dependence
on fossil fuels … that was the real challenge, one that
was intensified by the fact that he was starting with
already existing barn, which he had hoped to convert
to an energy-efficient off-grid home.

In this case that age-old question, “Do you live in
a barn?” took on a whole new meaning, as Wemple
joined forces with Prudent Living, Inc. of Windsor,
Vermont, and Renewable Energy Systems, LLC
of Bridgewater, Vermont, to design and construct
Don’s retirement home. No frills, nothing fancy –
just simple living in a simple place, with high tech
solutions to a simple question: How can I live here,
off the grid, without breaking the bank AND without
negatively affecting our quality of life?
Wemple started with the goal of retrofitting an older
building, which had been built before certain newer
energy-saving techniques were available. “We very
quickly figured out that, primarily from an insulation
point of view and a logistics point of view, it would
be harder to redo that building and still have a ‘zero
energy home,’ so we decided to add a new section
to what already existed. I focused on how to build
something that would have minimal heat loads,
asking questions like: What type of construction
techniques are required, and what specifications
would we need for R-values for walls, and ceilings,
and foundation AND how to cost-effectively
implement those.”

Don Wemple’s off-grid project involved multiple
design-related technological issues. Some of the
solutions involved innovative implementation of
construction methods rarely combined in a single
project, yet all focused on the goal of creating and
sustaining a year-round living environment that is
both comfortable and cost-efficient.
Solar (Photo Voltaic) PV
Twenty-four 230 volt solar PV modules feed two
Midnite Solar charge controllers. This system
produces approximately 5.5 kilowatts of DC power
to charge batteries, but only when the sun is shining!
The PV modules are pole mounted on two nine foot
poles. The modules’ angles are adjusted four times a
year to maximize solar gain.
Hydro
A two kilowatt Harris Micro-Hydro turbine with
180 feet of head and between 30-100 gallons per
minute, depending on the time of year and water,
is installed in the small stream nearby. This system
will reliably produce between 500-1,500 watts of
continuous 48 volt DC power.
Batteries
Twenty-four two volt cells (48 volt DC system
voltage) Surette 450 Amp-hr batteries can provide
approximately two days of reduced power with no
sun, since the hydro unit delivers about 10-15 amps
of continuous charging power depending on the
time of the year and water flow conditions, even
when the sun is not shining. A system powered with
only solar PV would probably need to double the
storage capabilities of the battery system.
AC Capability
Four 4.4 kilowatt 240 volt magnum Inverters
installed in parallel. The master inverter #1 generally
runs continuously with inverters #2/3/4 in sleep
mode until additional AC power is required. A total
of 17.6 kilowatts of continuous power is available,
due primarily to the use of the geothermal heat
pump which consumes significant amounts of
electricity. The typical house or camp without
geothermal would probably need only two inverters
(8.8 kilowatts, total).
Backup Generators
The Kohler 14.4 kilowatt propane generator can
fully charge batteries in approximately eight hours
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run time while generating enough excess capacity to
power the house.
Solar Thermal
Two evacuated tube solar thermal modules (thirty
tubes each), mounted on the south-facing roof are
used to heat a domestic fifty gallon hot water preheat tank. The solar pre-heat tank feeds the main
HTP-Versa tank with solar thermal heated water.
Additionally, a recirculation system transfers heat
from the solar pre-heat tank to the main HTP tank
when the sun has heated the water to 140 degrees.
Geo Thermal
A 2-ton Waterfurnace heat pump is used with
the 400 foot well (standing column design) as the
primary heat source, especially during the MarchDecember timeframe. Water pumped from the well
flows through a heat exchanger in the heat pump at
five gallons per minute, removing about five degrees
of heat from the water as it passes and is dumped
back into the well. Water is pumped from the
bottom of the well with a variable speed three-phase
240 volt pump and controller and dumped back to
the well at the 150 foot level. The cooled water is
heated by the ground as it sinks to the bottom of the
well. The same well provide domestic water.
HTP Storage Tank
Temperature of the HTP-Versa storage tank is
priority controlled by sensors located in the tank.
The solar thermal will heat the pre-heat tank and
subsequently (through re-circulation) the HTP-Versa
tank whenever the sun shines, to a maximum of 180
degrees. The geothermal heat pump will maintain
the tank at 115 degrees. The solar thermal system
should provide about 90 percent of the summer
heating needs with the geothermal making up
the difference. In spring and fall the solar thermal
should provide about 40 percent of the heating
needs with the geothermal making up the difference.
In the winter, the solar thermal will provide only a
fraction of the heating needs, with the geothermal
providing 50 percent. If the tank temperature ever
falls below 110 degrees, the propane boiler will
automatically turn on and heat the tank back to
140 degrees. In the winter, therefore, conservation is
essential in relation to hot water.
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(continued)

With the assistance of various experts in the field,
Wemple concluded that between 25,000 to 32,000
“British Thermal Units” (BTUs) of heat would be
needed to heat the home he wanted to build, on the
coldest days, if he were to keep the house’s thermostats
at normal, livable temperatures. Less (about 24,000
BTUs at design temperature) might be needed if the
temperature were set to 55 degrees (for example when
no one was there, or when certain parts of the home
were not in use). These projections contributed to
his choices about the type of heating and electrical
systems would be required in order to provide a
reasonable quality of life in that particular location.
“Starting with those numbers, we tried to figure out
if geo-thermal heating could meet those heat loads,
especially if no one was there – the idea being that we
would have propane and/or some sort of wood heat
source as backups if someone was living there. It’s
very easy to accomplish 32K BTU heat loads with a
wood boiler, whether it is indoors or outdoors, in one
12-hour burn every 24 hours – in fact, that’s probably
overkill,” Wemple said.

“As far as the electrical system itself, basically a
reasonably sized system (about a 6 kilowatt system)
would probably cover all of the electrical usage,
without geothermal, for a typical family of four, with
very efficient appliances and lighting, but no electrical
for hot water, dryer, or cook stove – or a hot tub. The
domestic hot water could be supplemented with solar
thermal panels, but the other uses would have to
rely on propane. So in our planning, we tripled that
number to include a geothermal heat source and to be
safe. The real issue is your battery size and what your
electrical generation sources are. In my case I have a
small hydro source to supplement the solar panels,
which gives me power 24/7 and is not dependent on
the sun, but of course not everyone has that additional
energy source,” he explained.
“In terms of photo voltaic energy sources (PV), we’re
installing twenty-four panels, which will give us
about 5.4 kilowatt system, keeping in mind that I get
about 12 kilowatt-hours per day out of my hydro. In a
highly-efficient off grid home with minimal electrical
usage, you probably could get away without the hydro

A swimming hole somewhere
in the Green Mountains.
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(continued)

and just the same size PV system, as long as you had
ample amount of battery storage, and a generator for
backup for anything longer than two days without
adequate sunlight,” he added.
For Wemple, it was exciting and challenging to set
out to build a super-efficient home, because although
many of the solutions were out there, they were not
yet as integrated into systems and strategies as they
will be in the future. So in terms of the design, the
result was original to the degree that it collected
information and techniques from a variety of
sources and applied them to the task. “We ended up
focusing on several rather innovative things,” he said.
“Primary among them was insulation and insulation
methods and strategies. With today’s technology, we
can actually see where homes are losing heat, and
it’s not just through the windows, or around the
doors. Actually, there were two issues: How the heat
escapes, and how the cold air works its way in. In
the old days, you might frame with 2 x 6’s instead
of 2 x 4’s, throw in or blow in some insulation, and
assume you had it solved. But that approach didn’t
really hold ‘heat’ so to speak, because it didn’t deal
with the heat that was lost to the outside through
the 2 x 6’s themselves, not to mention through
all the nooks and crannies that people using such
techniques might create in their design to make their
house look more attractive to the eye. A far more
efficient approach is to seek methods that use as little
wood framing as possible, and to insulate those areas
thoroughly, inside and out.”
From the foundation up, the project creatively
applied the most recent theory and developments
in insulation technology and products in order to
minimize heat loss through any part of the structure.
“Every piece of concrete, including the frost walls
was completely isolated from the ground,” said
Tim Biebel, Vice President of Prudent Living Inc.
“We surrounded the slab with R20 insulation (R
value is a measure of the degree to which something
is thermally isolated; the higher the better). We
accomplished this with two, two-inch layers of foam
board underneath a relatively thin slab, because
studies have shown that a thinner slab retains heat
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and releases it more efficiently than a thicker slab.
The heating tubing is engineered right into the
foundation and floor construction, so radiant heat is
available when needed from the floor, itself, and not
just from a secondary source such as a wood stove.”
“When we got done, there was a continuous
insulation barrier all the way from the foundation to
the roof,” added Paul Biebel, President and Founder
of Prudent Living, Inc. “We minimized the amount
of studs in the walls, and in the corners, so we
could insulate out and around them all, in addition
to the insulation that was designed into the walls
themselves, as in ‘normal’ construction. We built
what amounts to a ‘balloon’ frame, with the second
floor hung on the inside wall so the insulation could
carry continuously up from the floor without air loss
or leakage between floors like in a typical house.”
While all methods used in the construction of
Wemple’s house complied with local building
codes, there was enough leeway to take a “road less
traveled” in relation to some of the techniques used.
For example, it’s rare to find in Vermont a home that
uses thirty-two inch on center studs, or a one-inch
Styrofoam barrier between the rafters and plywood
roofing above. But it’s also rare to find a home that
one can live in comfortably for next to nothing, for
as long as one wishes. And one nice thing about the
electrical setup was that no permits were involved at
all, because the house is completely off grid, and will
be supplied with all the electrical energy it needs via
the solar panels and the small hydro-electric system
already mentioned.
In Wemple’s case, the “road less traveled” leads right
to his nearly net-zero retirement hideaway on a
hillside in Vermont, where one is far more likely to
see, on any given day, trout feasting on the current
insect hatch in the pond a stone’s throw from his
stoop, or some deer in the back meadow or a bear
wandering through the orchard, than somebody’s
noisy high-end sports car making some irrelevant
point about conspicuous consumption. Such an
automobile couldn’t navigate Don’s driveway,
anyway, which is fine with him.
Billings Farm, Woodstock, Vermont.
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From the Editor
Energy Interdependence
by David B. Biebel, DMin
Early one morning not so long ago, a young neighbor
came knocking. Obviously distraught, he said, “I
missed my bus. Mom’s at work. Could you give me a
ride to school?”
In years past, I would not have hesitated. But with the
Trayvon Martin case being heard less than 10 miles
away, I asked if he would call his mother and let me
get her permission first. That done, we reached his
school in fine order and only a little late. He thanked
me as he exited my pickup under the questioning
gaze of the security person – that gaze being directed
mostly in my direction. “It’s okay,” I said to my
neighbor. “Glad to help.” I paused, then added, “After
all, we’re in this together.”
Our theme this issue has been energy independence,
a worthy goal that technology has brought within the
reach of individual families and groups within just the
past few years. I marvel at these things because, after
all, when I was in grade school, electricity had just
been invented and the thought of that invisible energy
being generated from sunlight hitting solar panels was
a Jules Vernian pipe dream.
When I ponder some of the implications of these
exciting new energy options, most of them are
just what is needed by our country; indeed, by the
world in general. It’s easy to imagine thousands
(maybe hundreds of thousands) of off-grid energyindependent single family homes being built in this
country by 2025. It’s not much harder to envision
hundreds (perhaps thousands) of energy-independent
developments and even whole communities within a
few years.
But my excitement is tempered by the concern that
this net-zero thinking not devolve into a haves vs.
have-nots scenario, where those with the means to pay
for fuel now do not have to pay for it in the future,
while those who are now slaves to the oil racketeers
end up paying even more.
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I’m not sure how this can be avoided, unless those of
us on the front lines of this new movement choose to
keep the others in mind somehow. After all, we’re in
this together, like various organs of a living being. The
brain cannot say to the eye, “I have no need of you;
your welfare is your own concern; my only concern is
keeping my synapses in good shape.”
Our world has been shrinking as a result of the digital
age with all its communications options, to the point
where something that happened two minutes ago,
10,000 miles away, can be viewed by millions using
smart phones RIGHT NOW. A key person can
make an offhand comment and an entire industry
is bankrupted by the tweets. There are many arenas
in which human lives are obviously intertwined
worldwide, from finance to diseases to food
production and consumption to pharmaceuticals and
counterfeits of just about everything. So the writing
of 17th Century poet John Donne that “no man is an
island…” seems truer now than it was then.
There are also many not-so-obvious arenas in which
humans are interconnected, some of which may
come to light as a
result of our brave new
energy world. As this
happens, I hope that
we’ll keep in mind our
responsibilities to and
for each other, which,
for lack of a better term,
could be called: Our
Energy Independence
Interdependence.

David B. Biebel, DMin
Editor in Chief
David Biebel is the publisher of Healthy Life Press
(www.healthylifepress.com). He has authored or
co-authored nineteen books.

Dew-kissed Summer blossoms.
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Sunflower target for the pollinators.
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