































































































































































































































































































































































































































































































































































































Spring  Summer Fall Winter
Latitude Equinox Equinox Equinox Equinox

City State

New York City NY 40.77 49.23 72.73 49.23 25.73
Newark NJ 40.70 49.30 72.80 49.30 25.80
Oklahoma City OK 35.40 54.60 78.10 54.60 31.10
Omaha NE 41.30 48.70 72.20 48.70 25.20
Philadelphia PA 39.88 50.12 73.62 50.12 26.62
Phoenix AZ 33.43 56.57 80.07 56.57 33.07
Portland ME 43.65 46.35 69.85 46.35 22.85
Portland OR 45.60 44.40 67.90 44.40 20.90
Providence RI 41.73 48.27 71.77 48.27 24,77
Salt Lake City UT 40.78 49.22 72.72 49.22 25.72
Seattle WA 47.45 42.55 66.05 42.50 19.05
Sioux Falls SD 43.58 46.42 69.92 46.42 22.92
Virginia Beach VA 36.82 53.18 76.68 53.18 29.68
Washington DC 38.85 51.15 74.65 51.15 27.65
Wichita KS 37.65 52.35 75.85 52.35 28.85
Wilmington DE 39.67 50.33 73.83 50.23 26.83
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Getting Additional Cold-Sink Sunshine

You may find that in the very northern latitudes the four
foot cold-sink will still not allow enough of the sun’s rays to
reach the grow bed during critical times of the year. (This
would probably be of most importance when you were able to
supplement that meager sunshine with grow lights). But what
then?

Well, there are several options. One is to have plants
there in containers that you can elevate. Another is to plant
that area last in early spring and with long-germinating seed so
that when the seedlings finally poke through, the sun has ar-
rived at that spot. Or you can wait and transplant seedlings
themselves. But perhaps your best solution might be to put
windows up top in that southernmost wall.

That would involve making an excavation in the earth to
the south a workable distance out. If your project is on a hill-
side, you will have to displace less earth and your drainage
will be easier from the excavation — you need only to pitch
the excavation towards a selected drainage spot and dig a
small ditch downhill there.

On flat land the project is a little more difficult. You
will need to dig an actual window well. If you don’t have a
gutter to catch the precipitation off the glazing, and if your
ground drains really well, you may get away with pitching the
window-well away from the structure so that the moisture col-
lects there while being absorbed into the earth. Otherwise you
are advised to raise the height of the southern wall (now com-
posed of windows) as mentioned earlier, and install gutters and
a hose to run the water off away from the structure.
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Plywood Vents

On the Garden House greenhouse we did something which
may be unique. Instead of glazing everywhere on the roof, we
had one section which was plywood. At first glance this seems
self-defeating. You normally want just as much transparent or
translucent surface above your plants as possible. But this ply-
wood was hinged and it served as our exhaust vent. When you
opened the door down at one end and the plywood vent at the
other there was a great flow of hot air out.

We think this concept is valuable. Here in the northern
hemisphere, it shades very little of the greenhouse growing
area as long as the plywood is on the northernmost part of the
roof. This is also the highest part and where you want the vent
anyway. In the summertime, when it might actually shade
some of the plants, is when you would open it for venting, and
this allows in 100 percent of the growth rays, not 84 percent or
whatever. In the cooler weather when the sun is at a lower an-
gle the vent closed is likely to shade none of the growing area
at all as you can see from the accompanying diagrams. The
width of the plywood can be adjusted to make up for shortness
of glazing if you make a mistake in ordering or measuring, or
if your desired length is otherwise not available to you.

If you use this concept be sure to have insulation on the
underside of the plywood. The insulation can also serve as a
shim to bring the plywood up over the top of the glazing. Ob-
viously, the plywood must overlap the glazing like a shingle
for the water to run off properly. Raise the hinges accordingly
on the back wall. Use hooks or latches for fastening to the ex-
tended north wall posts when the vent is open. All the dia-
grams shown, except one for Houston, are for four-foot ply-
wood vents. Two-foot vents work well too.
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Summer Solstice

Latitude 48,94
Summer Solstice

Houston, TX Houston, TX

Latitude 29.97 S
Latitude 29.97
Baatrarer: folics Spring/Fall Equinox

O

Canadian Border
Latitude 48.94
Spring/Fall Equinox Summer Solstice
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The questlon may arise as to why we don’t grow in
pots and trays on raised tables. It would be easier in some
circumstances to reach the plants and they would be elevated
up out of some of the cooler areas of the greenhouse. They
would also be up out of gopher range. Why do we grow in
the earth on the floor of the greenhouse? '

~ These are good questions and they deserve reasoned
answers. The first is that we do grow on raised tables. These
are (or what would be) the tops of the chicken and duckfgeese
houses against the north wall and the surface above the heat
sink water barrels. We certainly advise making use of those
areas for plant production.

But we are partial to growing in Mother Earth herself
rather than in containers. The roots have a great deal more
freedom to stretch out as they desire. They can go as deep as
they want. They often stay warmer on cold mghts and winter
days. A final reason, and it’s a really big one, is that the earth
beneath will irrigate your plants when you can’t water your
greenhouse because of travel or schedule conflicts. Mulch
will help immeasurably in this also. I've lost many a potted
plant because I was behind in just a few days watering, but
have been numerous times astounded at how well the earth-
bedded plants do despite weeks of watering neglect.

Oh, yeah one more thing: Plants just seem to da better
in the gmund :
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Designing for Structural Strength

Ah, a tricky subject, this. Just as we can’t give you a
one size greenhouse that suits all, we can’t give you univer-
sal building specs either. Factors that change post, girder,
and rafter dimensions include type of glazing, length of span,
objects hanging from the rafters, hillside or flatland green-
house, soil conditions and wind and snow loads.

Where you should be able to get help for this is from
your local county or municipal building department. Don’t
want to mess with those guys? Don’t blame you. However,
consider this: it is reported that most places do not require
building permits for small stand-alone greenhouses. Ones
attached to dwellings are another matter, especially if there is
an entrance directly from the house. But permit or not, don’t
let it throw you. The building department is there to serve,
not harass you.

One good reason for dealing with them is that they
have engineering backgrounds They also have a wealth of
written and computer material to draw on. They can advise
you on lumber dimensions based on wind and snow loads,
and soil conditions. And with the exception of maybe a few
high-priced architects and structural engineers, are probably
the only ones in your county who can. And they should ad-
vise you for free.

On the next page is some more free advice. It is not
necessarily germane to your climate and conditions, so take it
for what it’s worth. Your local authorities may be able to
help you adapt these tables to your situation.
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Engineering Report

Everything in this report assumes a post spacing of 4’
east and west. All are calculated to withstand 25 pounds per
square inch combined live and dead weight. Dead is the
weight of the glazing material, the roofing structure and what
might reasonably be expected to be hung from it. Live is accu-
mulated snow, rain, ice weight and wind pressure. This table
is calculated for the roof to withstand ten inches of ice. The
lumber is #1 & #2 grade “white wood” (pine and spruce) or
what will withstand 1200 psi (pounds per square inch). If you
are concerned about this, ask at the lumber yard for the specs
of what you are buying.

Rafter length Rafter spacing Size
needed of span center to center
12 Fo 2%
12’ 4 2Px:8Y
14’ 2’ 27x 8”
14’ 4’ 2”x10°

Another good free source of information can be found at
www.sundancesupply.com, which is a polycarbonate whole-
saler, (They have a $750 minimum for their polycarbonate
which is about three times the cost of glazing a 16’ x 16’ roof.
You may need to buy elsewhere.). If that is the glazing mate-
rial you decide to use, their website can be a wealth of infor-
mation for you.

The system you will likely want is what Sundance Sup-
ply calls cap and trim system. Pay particular attention to the
spacing of your rafters and that the structure is “square” —
that your corners are all precisely 90 degrees. (The dimen-
sions of the structure itself may likely be rectangular, but the
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corners are “square”.) The Sundance site has lots of great info
on applying polycarbonate and sealing it. I suggest that you
double the amount of screws that normally go to fasten it
down. Build like a hurricane or tornado might hit your
place. It might. As I write this particular section in the last
days of 2006 the west coast of Washington State is still recov-
ering from 110-mile-an-hour winds which knocked out the
electricity for one million people for a week. Two weeks after
the storm, some homes and businesses still haven’t got the
juice back on. One can only guess what it did to structures.
Hundred-mile-per-hour winds are becoming common. Being
earth-sheltered, your greenhouse will do better than most, but
the roof and glazing are still vulnerable since it is not earthen
covered.

If you glaze with material other than polycarbonate,
search the web for the manufacturers’ sites, greenhouse supply
companies and so forth to find info on application. If you buy
from a building supply store see if they have an instruction
booklet. Your library may have books that will include such
info. So might bookstores and big chains like Home Depot.

HOW TO GET THE RIGHT SIZED GREENHOUSE

Find out size limitations, if any, for stand-alone green-
houses in your town. If it’s smaller than you want, go ahead
and build it anyway, maybe one inch smaller than permitted
so if there is ever trouble you are clearly within limits and
they can’t make you tear it down.

Then in a year or two add another section the same size
if you are brave, or another greenhouse a few feet from it if
you are not. You might be able to do that repeatedly. At some
point you might try filling in the spaces between making one
long greenhouse. Site your first structure with the possibility
of adding to either the east or west walls.
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Chapter 17
Building plans and costs

If you are wishing an environmentally-sound green-
house in some of the more posh areas of America — gated
communities and such — there may be some neighborly or
municipal resistance to one that looks homemade and built of
recycled materials. Not everyone appreciates the Raggedy-
Ann, patchwork-quilt look.

We suggest that you sound out your neighbors and au-
thorities. If it looks like conflict, turn this book and the job
over to a competent carpenter and buy new materials. If there
are ordinances against animals in your community, realize that
the rabbits make little sound and don’t smell bad and may pos-
sibly never be discovered down in the cold-sink anyway. (You
must still find a way to get them out into the cool morning or
evening sun — daily, if possible.) If they are discovered, you
might get away with calling them pets. If not, there are other
ways of raising the CO: level to get its remarkable growth
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enhancements. Compost and certain heaters are two such
ways we have discussed elsewhere in this book.

Fowl may present more of a problem in posh America. |
have one piece of advice here: don’t for heavens sake get a
rooster. If you do your neighbors will not only likely have the
bird but you, too, slaughtered, plucked, cleaned, singed, dis-
membered and roasted for Sunday dinner. We warned you.

Though this book is written for owner/builders, every-
thing in here applies equally to professionals — with one ca-
veat: some carpenters may not appreciate building with used
materials since they are not standardized. A collection of slid-
ing glass doors, for example, are likely to be of differing
lengths and widths. So are piles of used lumber. For a guy
used to all new, standardized material and blueprints, that can
be frustrating — he has to customize. It takes longer. And that
raises the labor bill.

And maybe you don’t have the time or resources such as
a truck to haul salvaged material. Added to possible commu-
nity, neighborly and laborly resistance, this might indeed con-
vince you to build with new materials. Though we would
rather see you do otherwise, you are still building a structure
which is going to cut down drastically on fuel consumption,
both for the structure itself and for the energy which would
have otherwise been used transporting your store-bought pro-
duce from California, Mexico or Chile. Not to mention the en-
vironmental costs of the pesticides, herbicides, fungicides,
waxes, preservatives and packaging. Build with clear con-
science and remember that your earth-sheltered greenhouse —
at least most of it — is not going to blow away like a paper
bag as will the above-ground, store-bought jobs when the hur-
ricane or tornado velocity winds strike sometime in the not-
too-distant future.

So these are several of the reasons why a person might
decide to go with all new material. For this reason we have
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researched what it could cost you to build a typical greenhouse
of ours. We will examine the costs in Idaho prices for January,
2007, for two of our typical structures. Obviously, the prices
are going to vary by geography and time lapse. In all likeli-
hood your costs will be higher, perhaps significantly so. But
even with all new materials it may be less than the cost of a
new, factory-built, store-bought, flimsy above-ground green-
house. And the bottom line is it will work wonderfully better.
It will be a four-season greenhouse, not a two-season one.

The first greenhouse we’ll look at, the smallest of the
two, is much like my original greenhouse. It is just big enough
to supply one person with most of his or her salad greens or
kitchen herbs or tomatoes or some combination during the sea-
son and beyond. Like the bigger greenhouse it may be ex-
tended easily from the east and west ends.

Though these diagrams should pretty much explain
themselves, there are some other things you should know. At
first I was going to advise building in milder climates with
4x4’s for posts since I thought most of the strength needed to
be vertical, or compressive, and I knew that the compressive
strength of a board on end is much greater than when the pres-
sure is against the side. But my brother-in-law, that retired
classic who was the head engineer on at least one Chicago sub-
way expansion project, objected strongly. Sure, it would han-
dle most snow loads, he said, but you also had to deal with the
lateral pressure, the lateral thrust of the earth. Claimed he
knew of cases where the earth pressure moved massive bridge
abutments out of place. It could push those 2x4’s right into the
house through the two foot of earth they were buried in. It’s
never happened at any of my places, | pointed out (though I
have had a couple of them “hinge” when I used the pier sys-
tem.) How big were the posts, he demanded. Well, 1 had to
admit that they were often a foot or more in diameter. See, he
said. Much more mass. He also objected strongly to the eight-
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foot spacing I was giving the posts.

Now, again, you must remember that my soil is unusual
in that the angle of repose is almost vertical for a year or more.
It simply does not exert much pressure. Yours might exert a
lot. (If it is oozy clay, forget it. You will have to excavate out
some feet and backfill with sand.) Always get local advice
from the soil engineers in your area.

But for ballpark engineering here is what I've finally
come up with: for the north and south walls go four foot spac-
ing between posts. Increase the size of the posts from 47x4”
to 6°x6”. If you are in somewhat troublesome earth, sink the
posts deeper. A normal grocery store garbage bag is about
three feet tall so you could go two and a half easily (remember
you want some surplus bag left on top which is not buried.)
Or you could look for some leaf bags which are longer yet.

Another thing you can do is make the hole larger and
pour some concrete around the post, increasing the diameter of
resistance by at least half again. As always you will want to
wrap the posts in several garbage bags. Concrete is another
thing reputed to rot untreated wood.

These greenhouses may be stand-alone or may be at-
tached to a structure with a basement in cold climates. Re-
member, we caution against attaching a sunken greenhouse to
a building with footings. In extreme conditions the sunken na-
ture of the greenhouse might allow the cold to permeate where
the earth could freeze and expand beneath the footings and
buckle them.

We did pricing on 16’ long 6x6’s and were appalled to
find that they ran up into the $70 or $80 range each. Appar-
ently they have to be custom ordered, perhaps custom milled.
A 16’ 2x 6 on the other hand, we priced as low as $7.99 each.
Quick math will tell you that screwing three of them together
will save you approximately two-thirds the cost. The same is
likely true for shorter lengths. Check around with various
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building supply and lumber yards for competitive quotes. A
second outfit quoted us 89 cents per foot, or $14.24, nearly
twice the price of the first. We didn’t ask the custom 6x6
price there.

This little greenhouse shows a four-foot-wide grow
bed (“wide™ meaning south to north or opposed to “long”
meaning east to west). Four foot is a long way to reach
across. This gives you the space to put some sort of a solar
collector there — brick, concrete blocks or water containers.
A friend once planned to use old plastic gallon milk jugs on
racks or shelving. This might work if you painted them
black both to enhance the solar collection and prevent the
plastic from ultraviolet degradation. Use latex paint.

Small Greenhouse
post extenids
2' 6" above roof
to hook vent
when open

polyethylene to
keep carth and/or
insulition dry

- foor dimensions of small greenhouse —

= -' ' ==} <5 | p‘llll'll:glrluga Ilq; ! - S
= - - o, . hﬂppedmuuthumt. | X
# i ' o E 5 sunken parts of posts cold sink 2 - i 1
oy - *, = -~ & e L 5 s J_
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Large Greenhouse South Half
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beam

6' 7" sliding
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One possible greenhouse floor plan

Store-bought building material for
SMALL GREENHOUSE 8'X 6’
Lumber 2x6 T&G $456
Vent plywood $15
Vent hinges $4
Vent insulation $30
Door plywood $15
Door knob $10
Door hinges $4
Door insulation $15
(18) 12' x 2x6 post boards (making 6 posts) $216
(9) 10" x 2x6 post boards (making 3 posts) $90
(5) 10' x 2x6 rafters $50
(2) 8' x 2x6 rafter supports $16
Garbage bags $15
Polyethylene $20
(2) 4' x 8' polycarbonate double wall sheet glazing $100
"H" joiner between polycarbonate sheet glazing §7
"U" profile for edge of polycarbonate sheet glazing $30
Stairway lumber and posts $139
Nails and screws $14
Gutters and supplies $4
Total material cost for 8' x 6' small greenhouse $1,250
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Store-bought materials for
LARGE GREENHOUSE 16'x 16’

Lumber 2x 6 T&G

(30) 16' x 2x6 post boards

(27) 12' x 2x 6 post boards

4'x 8' x % vent plywood

4'x 8' x 2 vent insulation

(8) 4' x 10" polycarbonate double wall sheet glazing
"H" joiner between polycarbonate sheet glazing
"U" profile for polycarbonate sheet glazing edges
4' x 8' x % walkway plywood

52' of 2x 4 for walkway

(6) 8" x 2 x6 for door frame

Door hinges

Door knobs (locking)

Door insulation

Door plywood 30 x 6 x %

(3) 16' x 2x6 rafter supports

(9) 14" x 2x6 rafters

Diagonal front bracing

50 Ib. box of nails

20 Ibs. of screws with gaskets

4'x 8' x %" chicken cabinet plywood

3' high chicken wire

1 quart of varnish

Cabinet door runners

30' of 2x6 for stair steps (not T&G)

(2) 8' x 8x2 for stair diagonal framing

(1) 8' x 2x6 for stairway

Garbage bags

Polyethylene

Gutters and supplies

Total material cost for 16' x 16' large greenhouse

$1,417
$480
$324
$30
$15
$530
$57
$102
$20
$52
$48
$4
$10
$11
$30
$48
$126
$63
$50
$24
$30
$10
$12
$10
$30
$16
$8
$30
$40
$8

$3,635
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SMALL GREENHOUSE 8' X 6' ADDITION

6 posts $204
Lumber 2x6 T&G $307
(2) 8' x 2x6 rafter supports $16
(3) 10' x 2x6 rafters $30
(2) 4' x 8' polycarbonate double wall glazing 100
"H" joiner between polycarbonate sheets $14
"U" profile for edge of polycarbonate sheets $15
Garbage bags $10
Polyethylene $14
Nails and screws $12
Vent plywood $15
Vent hinges $48
Vent insulation $4
Gutters and supplies $4
Total material cost for 8' x 6' small
greenhouse addition $793
Small greenhouse 6' x 8' $1,250
Small greenhouse 6' x 16' $2,043
Small greenhouse 6' x 24" $2,836

The eight-foot addition to each greenhouse is considerably less
expensive than the costs of the eight-foot basic structure as diagramed.
This is because the basic structure has two end walls which need not be
factored into the addition. Even if the addition is made after the origznal
is completed, the materials from the end wall that must be removad can
and should be salvaged to make the new end wall. :

Incidentally, the cost of each greenhouse presente_d'; here is
somewhat higher that the real January, 2007, prices. This is because
we factored all 2x6 lumber, whether plain or tongue and groove, at $1.00
per linear foot, considerably above the true market price. This is to
make it easier for you to get some idea of the cost of building in 2008 or
2011, or whenever. Simply call a lumber yard and get your current price
for the 2x6’s and add or subtract accordingly. If the price is $1.25 per
linear foot, for example, the six posts above WhICh took 204 board feet
to construct, would then cost $255. '
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LARGE GREENHOUSE 8' X16' ADDITION

(12) 16' x 2x6 post boards
(6) 12' x 2x6 post boards
Lumber 2x6 T&G lumber
(2) 14" x 2x6 rafter boards
(2) 8" x 2x6
16' x 2x6 rafter support board
Plywood for vent
Insulation for vent
Hinges for vent
(4) 4' x 10" polycarbonate
double wall sheet glazing
"H" joiner between polycarbonate sheets
"U" profile for edge of polycarbonate sheets
Walkway lumber
Nails/screws
Gutter and supplies
4'x 8' x %" chicken cabinet plywood
3' high chicken wire
Varnish
Polyethylene
Garbage bags

Total material cost for 8' x 16' large
greenhouse addition

Large greenhouse 16' x 16
Large greenhouse 16' x 32'
Large greenhouse 16' x 48'
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$192
$72
$442
$28
$16
$16
$15
$8
$6

$265
$38
$32
$26
$32
$4
$15
$5
$6
$20
$8

$1,246
$3,635

$6,127
$8,619
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Chapter 18
Random notes

We have pretty much been giving dimensions in two
foot increments in this book, at least for horizontal dimensions.
Most carpenters and many designers think this way because
this is how lumber is commonly sold: 8°, 10°, 12°, 14’ and 16°.
With lumber prices as they are, it hurts a man to have to cut a
foot off each 14’ board to make a 13" wall. An 8’ high wall
would cost a guy 20 linear feet of lumber. Four such walls
would mean a loss of 80 linear feet. If that were two-inch
lumber, it would be 160 board feet.

This doesn’t always apply in the shorter spaces, how-
ever. If you wanted a three-foot-wide cold-sink rather than ei-
ther 2° or 4°, you wouldn’t have to lose two board feet by cut-
ting two three footers out of an eight footer or one foot loss
with three three footers out of a 10°. You could get four three-
footers out of a 12°. Obvious as daylight, of course. Funny,
though, how you can miss such things when you have 10,000
other considerations weighing on your mind — especially
when you try such a building job for the first time.

You do know the true dimensions of a 2x4 is really
1/4x3'%? And that when the tongue is in the groove on a 2x6
T&G it measures out to 1%2x5?

If you use used sliding glass doors, one way of fastening
them to the rafters could be by screwing through their metal
framing with long roofing screws with waterproof gaskets. Be
sure, however, that you don’t nick the glass.




We suspect (but have no evidence for whatsoever) that
when your plants stop growing in the fall because the days get
shorter (phototropic reaction) that some bright lights shining in
the greenhouse for four or five hours per night might encour-
age them to keep growing or at least maturing. We suspect
that this will work with plain old incandescent bulbs, not just
the grow lights. This assumes that there is still enough sun-
shine for photosynthesis. This supposition is based on the
widespread rural knowledge that, if they are also kept warm,
chickens will lay eggs much better in the winter if their coop is
illuminated for part of the night.

A friend told me in 1978 of an eaﬁh sheltercd greem
house built in Massachusetts w1thqut a cold—s.trlk The ¢ owner,
recognizing the problern of cold air settling on the plants, in-
stalled a fan to keep it moving, to mix it up. This approach is
certainly better than none. It’s the same principal as the hori-
zontally rotating fans people install in their homes to blow the
warm air down from cathedral ceilings. But it consumes fos-
sil fuels, is cestly, is subject to disruptions and doesn’t warm
the air. The coId-smk solves all of these. |

Oh, almost forgot: what is the Wrigley’s chewing gum
defense? That’s when you put sticks of unwrapped Juicy Fruit
gum in the gopher burrows. They are supposed to eat it and
get all plugged up and leave or die, or something. Don’t know.
Didn’t work for me. Maybe I was supposed to chew it a bit
first, but it hasn’t done any better than the electronic sound or
vibration devices I've tried. All Wrigley’s has ever done for
my gophers is give them brilliant white teeth and kissable
breath.
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Postmortem

So how have my earth-sheltered greenhouses held up over
the years? The original one, the one where the cold-sink was in-
vented, was cannibalized by (incorporated into) the garden house
after a few years of fairly successful operation. Only “fairly suc-
cessful” because, as you will recall, it was in the shade of a tall
ridge to the south and received almost no direct sunlight after Oc-
tober. Nevertheless it would carry tomatoes into November and
kale and other hardies into or through January.

The Garden House itself, alas, finally met its demise in
2006. It had had a bad leak in the roof from the start (deadly to
wooden structures) which [ never got around to repairing due to
the press of other projects. Anything I don’t live in or use con-
stantly myself gets short shift, for the experiments and projects
are many on my land. Except for its minuscule size, though, it
was a fine house and is missed.

And the hillside greenhouse? Ah, another case of benign
neglect. Arthritis in both knees, wrists and thumbs have kept this
guy from using it much in recent years, and the carpenter ants
have been at it. Nevertheless it stands, and the Fairall family
sharing the land have made inquiries about using it in 2007.
We’ll keep you posted.

The original PSP underground house, built in 1971 and ex-
panded in 1975, is doing just fine, thank you. It withstood the 13
to 18 foot of snows the winter of ‘97 when trailers, Quonset huts,
a school gymnasium and automobile roofs were collapsing under
the loads. It has a couple of leaks in the roof but they only show
up usually at spring breakup and not always then.

A 1972 trailer on my land, by way of comparison, despite a
second installed roof, a “snow roof”, leaks from at least twenty
places under a snow load. Since my house cost $500 and has
served well for 35 years, we can probably call it an unquestioned
success. That comes out to roughly $14.30 per year for a snug,
beam-ceilinged, 370 square foot house.
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CHAPTER 19

A final word about gophers

(Which you may not believe

but which I swear is the absolute truth)

This happened at the 1982 National Rainbow Gathering
in eastern Washington State, my first National. I had been at
several functions where there was a Rainbow presence — barter
fairs, healing gatherings, the Black Hills Survival Gathering in
1980 — so I knew well the legends of the mystical-magical
things which often happen at Rainbow Gatherings. But I
wasn't quite prepared for a mystical gopher.

It is in the spirit of the Rainbows as well as the hippies
(the same folks, some would say) to serve others, to give. So
at Rainbow Gatherings almost everything is free — free food
from the free kitchens, free spiritual teachings, free massages,
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free sweat lodges, free showers, free drumming, free music
and dancing. Free other things, too. If you are in the spirit
you find something you can share. Mine was expertise on
underground housing. I'd been living underground for
eleven years, teaching it for ten and had published a book on
the subject four years earlier. The gathering was in my neck
of the woods, so many recognized me by sight, told their ac-
quaintances, and I found I was spending much of my time
talking about the same stuff over and over again. No fun. So
I decided to give a class on underground design.

[ put up signs, made an announcement at the main cir-
cle, and the next day was teaching on a sandy knoll overlook-
ing the First Church of Venal Love (never mind about that.)
I was kneeling, sitting back on my heels, barefoot as always,
and had maybe a dozen people around me — nine sitting in
front and three standing behind peering down over my shoul-
ders as I dug in the soft earth, modeling underground struc-
tures. I was explaining why a person should never build a
dreaded “First Thought House” — an underground house tun-
neled into a hillside with a big blast of windows only on the
downhill side. It is the most common design in underground
housing and is a disaster. It is why underground housing has
never taken off as it should. There is no balance of light in
the rooms that have windows, no cross ventilation. Some
rooms have no windows at all. Plus the moisture that lands
on the roof drains back and is joined by the rain coming
down the hillside, and eventually that back wall is going to
leak.

“And most of those first thought houses have a door
on only one side,” I explained. “You can be trapped in a
place like that. It could be fire, cave in, bears, angry loggers
or the sheriff. Whatever. I don’t know of a single other ani-
mal that lives underground that has entrances on only one
side. As far as I'm concerned, this means that the other ani-
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mals are smarter than humans.”

A moment later I felt something furry against my ankle.
I was concentrating on my talk, so I only absentmindedly
reached back to brush off what I assumed was a caterpillar.
But it was much larger than a caterpillar! I jerked my head
down just in time to see a pocket gopher dive back into its hole
four feet away. 1 was astonished. I looked up at the three guys
standing behind me who now had huge jack-o’-lantern grins
on their faces.

“What was that all about?” I asked.

“The moment you said that about the animals being
smarter than the humans that ... animal ... popped up from its
hole, ran over to you and began rubbing its head on your an-
kle,” one of the guys said, making caressing motions with his
head. The other two guys still grinning, confirmed it with
nods and grunts of affirmation.

I was stunned. It took me a moment to recover. All I
could say was, “Uh ... well ... ummm ... Only at a Rainbow
Gathering!”

Never underestimate a gopher.

Gopher
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Resources

Greenhouse/Glazing
Supplies

Charley’s Greenhouse &
Garden
Mount Vernon, WA
1-800-322-4707
www.charleysgreenhouse.
com

International Greenhouse
Company
Georgetown, IL
1-888-281-9337
www.greenhousemega
store.com

Gothic and Grenhouses, Inc.
Mobile, AL
1-800-531-4769
www.gothicarchgreen
houses.com

Sundance Supply
Olga, WA
www.sundancesupply.com

The Greenhouse Catalog
Salem, OR
1-800-825-1925
www.greenhousecatalog.
com

Biological Insect Control

Charley’s Greenhouse &
Garden
Mount Vernon, WA
1-800-233-2615
www.charleysgreenhouse.
com

Gaiam Real Goods
Hopland, CA 95449
1-707-744-2100
www.realgoods.com

Park’s Seeds
Greenwood, SC
1-800-845-3369
www.parkseed.com

Shumway’s, R. H
Randolph, WI

1-800-342-9461
www.rhshumway.com

Subsistence Farming
Information

Primal Seeds
www.primalseeds.org/
index.htm

Seeds

Abundant Life Seeds
open pollinated, organic
Saginaw, OR
ww.abundantlifeseeds.com
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Azure Standard- organic
Western USA regional
deliveries only
Dufur, OR
1-541-467-2230
www.azurestandard.com

Bountiful Gardens
open pollinated, organic
Willits, CA
1-707-459-6410
www.bountifulgardens.org

Bulkfoods.com
Toledo, OH
1-888-285-5266
www.bulkfoods.com

Burgess Seed & Plant Co.
Bloomington, IL
1-309-662-7761
www.eburgess.com

W. Atlee Burpee & Co
Warminster, PA
1-800-888-1447
www.burpee.com

Farmer Seed & Nursery
Division of Plantron, Inc.
Faribault, MN

1-507-334-1623
www.farmerseed.com

Gardensgreen
Auburn, GA
1-770-867-0426

www.gardensgreen.com

Gurney’s Seed & Nursery
Greendale, IN
1-513-354-1491

WWW.gurneys.com

Henry Fields Seed &
Nursery Co.
Aurora, IN
1-513-354-1494
www.henryfields.com

Johnny’s Selected Seeds
heirloom, organic
Winslow, Maine
1-877-564-6697
www.johnnyseeds.com

Mountain Valley Growers
organic
Squaw Valley, CA
1-559-338-2775
www.mountainvally
growers.com

Nichols Garden Nursery-
Albany, OR
open-pollinated
1-800-422-3985
www.nicholsgarden

nursery.com

Main Street Seed and
Supply Co
Bay City, Michigan
1-989-893-3577 local
1-866-229-3276 toll free
www.mainstreetseedan
supply.com
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Park’s Seeds
Greenwood, SC
1-800-845-3369
www.parkseed.com

Peaceful Valley Farm &
Garden Supply
open pollinated, organic
Grass Valley, CA
1-888-784-1722
www.GrowOrganic.com

Pleasant Hill Grain
Aurora, NE
1-800-321-1073
ww.pleasanthillgrain.com

Redwood City Seed Co.
open pollinated, organic
Redwood City, CA
1-650-325-7333

www.batnet.com/rwc-seed/

Roguelands Vegetable Seeds
www.vegetableseed.net/
index.html
heirloom
c/o Anioleka Seed
Company-US division
Grants Pass, OR

or
c/o Anioleka Seeds Co.-
Intl. division
Portlethen, Aberdeenshire
Scotland

Sand Mountain Herbs
Fyffe, AL
www.sandmountainherbs.
com

Seed Savers Exchange
Decorah, IA
heirloom, organic
1-563-382-5990
www.seedsaves.org

Seeds of Change
organic
Santa Fe NM
1-888-762-7333
www.seedsofchange.com

Shumway’s, R. H
Randolph, WI
1-800-342-9461
www.rhshumway.com

Southern Exposure Seed
Exchange
heirloom, organic,
open pollinated
Mineral, VA
1-540-894-9481
ww.southernexposure.com

Sow Organic Seed Co
organic
Williams, OR
1-888-709-7333
www.organicseed.com
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Stokes Seeds, Inc
Buffalo, NY
1-800-396-9238
www.stokeseeds.com

Territorial Seed Company
open pollinated, organic
Cottage Grove, OR
1-800-626-0866
www.territorial-seed.com/
stores/1/index.cfm

The Thyme Garden Herb
Company
open pollinated, organic
Alsea, OR
1-541-487-8671
www.thymegarden.com

Tomato Growers Supply
Fort Myers, FL
1-888-478-7333
www.tomatogrowers.com

Totally Tomatoes
Randolph, WI
1-888-477-7333
www.totallytomato.com

Treehelp.com
USA
Buffalo, NY
1-877-356-7333

Canada
Toronto, ON
www.treehelp.com

Victory Seed Company
open pollinated
Molalla, OR
1-503-829-3126
www.victoryseeds.com

Walton Feed, Inc.
Montpelier, ID
1-800-847-0465
www.watlonfeed.com

Wood Prairie Farm
Bridgewater, ME
1-800-829-9765
www.woodprairie.com/
catalog/index.html

Tools & Supplies

Azure Standard- (see listing

under seeds)

Bailey’s
(Home Office)
Laytonville, CA
1-800-322-4539
www.baileys-online.com

or

(Southeastern Division)
Jackson, TN
1-731-422-1300

Betterbee, Inc
Greenwich, NY

1-800-632-3379
www.betterbee.com
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Harbor Freight Tools

Camarillo, CA Pleasant Hill Grain

1-800-423-2567 Aurora, NE

www.harborfreight.com 1-800-321-1073
Lehman’s ww.pleasanthillgrain.com

Dalton, OH

USA Walton Feed, Inc.

1-877-438-5346 Montpelier, 1D

1-800-847-0465

International
www.watlonfeed.com

1-330-828-8828
www.lehmans.com

e recently were handed a catalog from Peaceful Valley Farm
and Garden Supply (page 226) an outfit I had been unaware of be-
fore. I was deeply impressed. The catalog is so comprehensive
about organic farming and gardenmg that I could have done much of
the research for this book about pests, beneficial insects ‘organic
sprays, soil conditions and a great deal more from its pages. I
checked with one of the top organic growers in our county, and she
reports them to be very reputable. Highly recommended.

Ordering Information

If you appreciated his book, you may be ready for more of
Mike Oehler’s works. Those exploring the concept of earth-sheltered
housing will find The $50 & Up Underground House Book a revela-
tion. In its thirteenth printing, seventh edition, with more than
90,000 copies sold, it is the classic in its field. It has received more
than 45 rave reviews. National Public Radio’s Daniel Lusk called it
“A wonderfully unsophisticated manual ... a valuable document.”
Earth Shelter Living Magazine called it, “By far the best example of
low-cost earth sheltering we've found”, and the Chicago Sun Times
said, “Oehler is definitely on to something.”

But you need windows in an underground house, lots of them.
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This is where most people, including professional architects, fail mis-
erably. It is why underground housing has not become the raging suc-
cess it deserves to be. Let the master take you through the same
course he has taught across North America and Europe, frequently un-
der the sponsorship of university architecture departments. It is all
contained in his six-hour three DVD set, The Underground House
Workshop and Survival Shelter Seminar. 1t comes complete with a
workbook, design kit and shelter plans. To our knowledge, nothing
else, anywhere, comes even remotely close to the wealth of informa-
tion contained here. Not only do you learn the thirteen methods of de-
sign to get windows, sunshine and views underground (and why you
shouldn't use the “foolish four” favored by most professional archi-
tects) but you will learn how to build a low-cost, effective family shel-
ter. And you will take video tours of both Irvin-Ebenezer’s Garden
House and the Hillside Greenhouse featured in this present volume.

ORDER NOW with credit card from: 1-800-328-8790

I

: or online at www.undergroundhousing.com
1 or with check/money order address below
I
I

Please send:

|

I

I

I

|

I
Copies of The $50 & Up Underground House Book @ $19.95 :
Six-hour, three DVD combined Workshop Seminar sets @ $95 I
The Earth-Sheltered Solar Greenhouse Book ........ ... $24.95 |
I

1

i

i

|

|

|

I

i

I

I —_—

P

=

| Hippy Survival Guide (written by Oehler for Y2K but

1 ADDIEADIC 10 LAY o iay s sisurahbabtalse sl spes oA sviveb $14..95
| One Mexican Sunday (Oechler’s literary classic ) .............517

I Add $4.50 postage and handling for DVD’s, $3 for books ($1
I cach additional Book) .......ccuvvrinseiniieieiieereeae e essnnss

:NAME Total enclosed

ADDRESS

SEND TO: MOLE PUBLISHING CO., 333 GANDHI WAY,
RT 4 BOX 618, BONNERS FERRY, ID 83805
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About the Author

Mike Oechler has}
been designing,|
building and living|
underground  since |
1971 on his North|
Idaho 46 acre home- |
stead. He has been|
gardening in  his &8
unique earth- S
sheltered green- i@
houses since 1976.
Author of The 850 &
Up Underground House Book, his work has received interna-
tional acelaim and resulted in his lecturing or conducting work-
shops in Canada, England, Scotland, Belgium, The Nether-
lands, Germany and 26 American states, frequently under the
sponsorship of university architecture departments. More of
his work maybe viewed at www.undergroundhousing.com.
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“Yep, it tells you how, and in Mike’s colloquial, humorous. sometimes crumudgerly and
always inimitable manner. ['ve always prided myself on sharing information on low-cost
greenbuilding techniques in my books, but Mike outflanks me every which way ... the guy

builds cheap, dirt cheap, and 1 say this with begrudging admiration.”
-Rob Roy, author of Earth-Sheltered Houses; Director-Earthwood Building School,
West Chazy, New York.

“Splendid, practical handbook—essential reading for anyone looking to extend their grow-
ing season. Thoroughly recommended.”
-Peter Andrews, Founder, Eco-logic books, Bristol, United Kingdom

i “Old master and pioneer Mike Oehler surprises us and a new generation again with his new
book full of basic facts. Useful even for those like us in the Netherlands, living around 53 de-
grees latitude north ... gives the basics and focuses on simple methods and materials ... Interest-

ing and important ....humorous ...
highly inspiring”.

-Sietz Leeflang, Director,
Centre for Ecological Tech-
niques; founder and editor
emeritus, De Twaalf Ambachten,
Boxtel, The Netherlands.

ISBN 978-0-960-44640-

T
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