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At The Land ...

Sunmer Knergy Course Offered

Toux heours of graduate or undergraduate
credit from Emporia State University can be
earned for the energy course, "DUR ENERGY FUTURE:
Soft Paths vs, Hard Paths," to be offered at The
Land Jume 4=29. Dr. Charles 4. Washburn, Profesg=
sor of Mechanical Engineering at Californlia Statc
University, Sacramento, will be the primcipal
instructor during the moining lecture-discussion
period, and a broad spectrum of energy topics will
be covered.

During the afternoon, each student can work
on two prejects, one solar and the gther wind=-
electrie. Welson Kilmer, Associate Dean at Hess«
ton College and partner in a company manufacturing
solar collectors, will supervise the cemstructien

.of small collectors either for space or hot water

heating. Supervising the construction of indivi-

Cdual twelve-volt wind electric systems will be

John Craft, formerly am associate at The Land and
now a high school science teacher. Mr. Craft has
had direct experiemce with numerous types of wind
generators and has constructed home-built systems
out of old automobile parts.

The tuition 1s $27/credit hour (5108} for
graduates, $15 credit/hour ($72) for undergra-
duates. Materials costs and salaries for tech-
nical instructors are an additional $210, making
a total of $318 for graduates and 5282 for under-
graduates.

All tools and materials will be provided,
except each student should have his or her own
hammer, screwdriver, measuring tdpe and textbooks.
Housing accommodations are available on the
Kansas Wesleyan campus for $5-315 a week.

There arce still a few openings for this
coutse (enrollment is limited te 24). Call Wes
Jackson (823=5967) for morc information.

(Grant Roceived

The Beoard of Directeotrs of the Jessic Smith
Hoves Foundation has approved a granlt of $10,000
to The Land Institute foar the academic year
1979-80. In making this grant, the Foundation
"hopes to incrcase the number of people knows
ledgable in the elements of sustainablility essen-
tial to restoring and maintaining a kalanced
ccosystem.

The grant will be used to provide tuition
and stipends for undergraduate and graduate
students who have a demonstrated imterest in
environmental problems.

Anmnual Meeting of the Board of Divectors

1:3) P,M, Saturday, June 3, at The Land.



The Archdriud £o be at "FE@L&I}(}{-;_

David Brower, President of Friends of the
Farth, will bhe a special guest of The Land Insti-
tiute on June 2 and 3. He will participate in the
discuszion about the relationship of man and the
prairie on Saturday night at the Evans Ranch.

On Sunday, members of Fricnds of the Earth and
Friends of The Land will have an opportunity Cto
meet this famous envixonmentalist-humanist at a
picnic and spring festival from 10:30 A.M., until
3:00 P.M. at The Land.

For 38 years David Brower has heen a leader
in the conservation movement. In 1%41 he was
elected Lo the Board of the Sierxra Club, and in
1952 he became its first Executive Director, a
position he held until May, 1969, when he
resigned and founded Friends of the Earth, an
international, politically =sctive conservation
organigation. While leading the Sierra Club, he
was active in several major nmational park cam-
paigns: establishing Kings Canyon National Parl,
preventing relinguishment of timberlands from
Olympic VNational Park, and the establishing of
Redwood National Park and the Point Reyes
Hational Seashore.

“"The Earth's Wild Places," award-winning
books published by Friends of the Earth, follow
the Exhihit Fommat Series David Brower coticelved
for the Sierra Club in 1960, He established the
degipgn standards and was general editor of the
twenty Exhibit Fotmat Series volumes as well as
all “"The Earth's Wild Places," eight to date.

David Brower has climbed every peak In the
Sierras higher than 14,000 feet and has received
credit for 33 first ascents. During his three
years of military service, he prepared manuals
and led mountaineering classcs in Colorade and
West Virginia. He saw combat in Italy with the
U, §, 10th Mountain Division and was awarded the
Combat Infantryman s Badge and the Bronze Star.
From 193% to 1956 he led in and expanded the
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Sierra Club Wilderness Qutings Program, estabe
lisbing knapaack and river tvips and leading some
4,000 people in that period om prolonged trips
inte remote wilderness,

David Brower has received a long list of
awards for his work im comservation, amd a long
list of degrees, including a Doctor of Humane
Letters from the Starr King School for the Minis-
try, Berkeley, California. The citation from
Starr King was written by Garrett Hardin, and
refers teo the hiocgraphy of David Brower by John
McPhee, Encounters with the Archdruid.

"David R. Brower==charismatic leader of
crusades for the liberation of the temple of
nature from its oppressors, archbishop of the
church of the wildernesa; archdeacon of the
cathedral of the enviromment; archenemy of all
who would sell our heritage in nature for a mess
of pottage; and, by universal and unchallenged
acclaim, the first, the greatost, snd indeed the
only archdruid,"

Friends of The Land Meet Friends of The Earth

All Friends of The Land, subscribers to The
Land Report, and members of Friends of the Earth
are invited te bring a picnic lunch, musical
instruments, frisbles, etc., and good weather to
The Land on Sunday, June 3, and celebrate together
from 10:30 until 3:00 P.M,

The Friends of the Earth will be represented

not only by David Brower, but also by Amory Lovins,

from the Briclish F.0.E. office in London. Lovins,
an internationally -esteemed cnergy scholar, first
visited The Land in October, 1978, to participate
in the energy conference co-sponsored by the
League of Women Voters and The Land Institute.

He is an homorary member of the Board of Directors
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of The Land Imstitutc and will attend their annual
meetbing on June 2.

' “"OUR ERERGY FUTURE: Soft Paths vs. Hard
Paths," the energy course described on the oppo-
site page, will begin with an introductory lec-
ture by Amory Lovima. Oviginally, Lovins was
scheduled to present that lecture on Monday, June
4, but in order for him to be on the east ceoast
ta receive an homorary degree on Monday, this
opening lecture will be delivered Sunday after-
noon at approximately 2:00 P.M. Fricnds at the
pienic will have the opportunity to hear the
lecture with energy course students if they wish.
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- Prairie ReotsiHurfian Rools ™
A look at the prairie as the ground of our culture and agricuffure.

The Land Institute and the Kansas Committes
for the Humanities will present a special pro- %
gram about the prairie om June 2 at the Evans
Ranch, seven miles nocth of Salina on old high-
way 81,

"How hasz the prairie shaped us? How has
the prailrie experience forged a special scnse
of place in the human imagination?"

' These questions will be explored through
the media of poetry, photography snd comvers
sation, Everyone is invited to attend, and
there 45 no admission charge.

e e : : Program and Participants
| éﬁﬁ%ﬁg‘f\z W . .. e 4:30 Poets Harley Elliott and Stephen Hind will
X} il oo R o A i W read their works. Ceocrge Chlebak will
i ANty ' introduce and discuss an exhibit of
prairie photographs by Terry Evans.

5:45 A& light supper will be served (Fee $2.50,
call 823=8967 or 823=2544 for reservations)
or you may bring a picnic supper).

7:30 Presentations and conversation concerning
the prairie connection by David Brower,

0. S. Fent, Wes Jackson, Richard Keller,
Keith Scbelius and David Wishart,

The evening will conclude with an extrasrdinary

slide show created and prepared by Robert Repier

Jim Peterson and Terry Evans are directors of
this prairie project. During the summer they
will take the exhibit, slide show and taped J
portions of .the discussions and peoetry readings 4
Lo several Kansas towns lor presentation. 4

SPRING SEMESTER STUDENTS
TAKE DISCUSSIONS QUISIDE

{left to right)}
Jeanne Green, Salina.
Brian Williams, Nashville, %

Tennessee.

Jim Peterson (Research
Azsociate, Salina),

Karl Zimmerer, Antioch
College, Yellow Spgs.,
Chio.

Wendell Wiebe, Hesston
College, Hesstom, Ks.

Curtis Garroll, Custer,
South Dakota.

Wes Jackson

Rou Mueller, Versailles,
Mizsouri,

Marty Bender (Research
Assoclate, Dayton,
Ohio .

Alissa Guyer, Stanford
Univ., Pale Alto, Ca.




Allernaptives in Agriculture

Perennial Crop Research Underway

In past Land Reports we have stressed that
sail loss is dramatically associated with the
monoculture of annuals. Such mechanical devices
as ponds and Lcrraces, while they do slow erosion,
are nob nearly adequate encugh, and seil continues
its trip to the sea at an unforgivable rate,

Annual wencculture has been condemned
because of the high crnergy demands of pesticides
and fertilizers and their poisonocus effects in
We can add to cur lisl of
problems the failure of engimeering Le effce-
tively control soil less. In order to change
the agricultural system to eliminate or reduce
these harmiul effects, we must consider a hiolog-
ical approach.

The native prairies retain most of their so
goll capital and high species diversity. They
tun totally on sunshine, and the species diver-
sity preveuts pests from occurring in epidemic
proportions. The cellective seeds ol the prairie
are of a low yield on a per acre hasis. Leafl
protein is more plentiful. We can eat the meat
okl a grass-~eating herbivore raised on these
prairies, but tradition, and mayhe our evolution,
prevents ua from grazing on leaves to any large
We think it is possible to increase the
seed yiélds of various percnmials and to grow
and harvest them in polyculture. But first we
need to find a combination of petremnnials which
would give grcater seed yield in a polyculture
than in separate monoculture. The following is a
description of these ewperiments now underway or
shortly te begin at The Land.

the enviromment.

cxtent.

Experimental Design

Our original plan was toe carry out four
simul tanecus cxperiments, each ome imvolving six
perennial species of grasses and legumes ropre-
sented by thirty individuals cach, 180 indivi-
duals all tegether, positioned at random, plus
encugh plants to make two guard vows all the way
around the rectangle. For purposes of compars
ison, cach of these species in the polyculture
would be represented by thirty plants in a meno-
cultore with the same spacing and two guard rows
all the way around. We can then compare seed
productivikty both in the monoculture and poly=
cultures. We planned for our £irst polycul ture
experiment to consist of six species which would
a8ll set seed in mid-summer. Our second poly-
culture would set =ced in the fall. The thirxd
experiment would have three species whose seeds
ripen in the summer and threc in the fall, a
bimedal barvest. In this polyculture wounld be
one lepume and five grasses. The fourth exper-
iment would also have a bimodal harvest of two

legumes and four grasses,

Begides selecking species based on sead-set
Lime and yield, we also paid aktlention to what
horizon the roots would penctrate and actively
compete in, We did mot want all "sod-forming'
species, nor did we want all "bunch grasses."

We wanted to be surc at least one nitrogen=
fixing legume was in cach cxperiment.

Our design called for each of the poly=-
culture experiments to be replicated four times.
A total of nearly 7,000 plants, 7,000 cups, was
needed 1f we were to run all four of these exper-
iments. During March we planted the 7,000 cups
and labeled each species by color-coding ice
cream sticks. All the students helped alb one
time or another with this enormous bask. The
students most associated with the project
included Marty Bender, Karl Zimmerer, Brian
Williams and Wemdell Wiebe. Other students who
spenl scores of hours sterilizing seoil, filling
pots, painting the ice cream bar sticks, sowing
seeds, manufacturing cold frames out of 3" ¥ 12"
bridge planks and patio dvors, watering, weeding,
aud transplanting to the experimental garden
included Alissa Guyer, Curtis Carrall, Ron
Mueller, Jim Peterson, Jeanne Green and Jay Burns.

Farl of our experimental design had emerged
as we tried Lo imagine the comnditions of harvest
in the future. To make one machine trip through
the dotestic grain-producing meadow or domestie
prairie of lhe [uturc seemed desirable for emergy-
saving purposes. However, It might not prove
practical in all cases to have elther all early
or all late species become ripe at once. In
such a case, we must be careful that no fall-
wmaturing species ate [lowering at the Lime we
harvest the early species. When we checked
flowering and szed set dates of numerous species,
this proved bte be much less of a problem than we
had anticipated. Most grass seeds become mature
six weeks after flowering, and most of the early
versus lale species are more than six weeks apatt
in soed maturity.

tme prablem developed when we tried to
generalbe our randem distribution of the 180 plants
(thirLy individuals for each of rthe six species)
in our polyculture, This called for a random
sample without replacement, but wone of ocur sla-
tistics books had a table that would apply to our
situation., A few days later, Dana Townsend, a
graduale student in biology at Kemsas State, who
was here with a group from the University [or
Man in Manhattan, learned about our problem. In
a week she had mailed to us several computerized
printosuts of random number tables generated to
meeb our conditions,




We expect all of the four experiments in out
design eventually to be represented in the field.
Poor or slow germination so far, however, has
forced us to be satisfied with only one for the
time being. This experiment includes Sideoats
Grama, Tall Wheatgrass, Grested Wheatgrass, Inte
Intermediate Wheatgrass and its variety triche=
phorum, and a legume, Birdsfoot Trefo%l.

We hope we have taken the first step, howe-
ever modest, toward the development of a high-
yielding, seed-producing, sustainable agricultures.

Wes Jackson and Marty Bender
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j The Need for a

Compact Elephant

The best personal transport vehicle man has ever
possessed = whare only sheri ranges are concerned
and the weather is good = is the horse. It 1s
self-steering, seif-reproducing, never goes oul
of style - and only a double-decker bus glves a
comparable vwiaw of the scenery. v+ The horse
may mot LUrm out to bLe the best choice in the
long tunj somcehing like u vompact eleplhant might
be preferable, heceuse of its dexterity.

Arthur C. Clarke
Profiles of the Fulure

Clarke might have continued that siuce an
eleshant can stand on its head, we might slrap ou
a strong cone which would become a hole-maket
when our elephant zoes "bottom up.” {Such an cle-
phant would be a solar post hole digger.) Fur-
thetmore, oot only is such a creature caeful for
traction, lifting and tree planting, but part
replacement is accomplished Dby srdinary cell divi-
sion. A pregnant elephant, evem while standing
still or. lying down is into manufacturing! There
is no such thing as an idle pregnant elephant.
Thess several virtues, all fn one creature, invelve
an important primciple for dur coming age af sus-
tainability.

Two_opposite krends. Humans in the'modern
world have sought to increase production thtough
an increased sophistication of the techmolegical
hardware and an "improvement" of their domesticated
animals and plants. Tha improvement in hardware '
haz led to mote and more automation, and less human
involvement in specific tasks. The plants and
snimals, however, have become less automated -
more dependent opou ws. Hexdspersons inereasingly
become midwives and agricultvrists must supply more
energy or attentlon teo crops. We have managed
the increased invelvement with our plants and an-
imals by employing some ef the hardware in the

(&)

agricultural enterprise and ol caurse, moTe eNEIEY.
For example, hundreds of feedlot cattle canl now

be fed twice a day by one farmer, though we should
not ignere the tremendous support system for this
one farmer. But why should these Lwo opposite
trends mapifest themselves on the same planet
under the divection of the same specles?

An examination of the history of technology
comparcd to the history of cur planks and animals
might provide a clue. OQur hardware was developed
in an era where fivst law efficiencédes are of
primary importance and high thermal levels posszible.
Fngine or lighting efficlency, judaged by how much
enevgy is reruired for so much work or candle
power, is uppermost in the mind of the engineer.
Furthermore, most of this technology happened
when high thermal levels were possible and gave a
significant increase in options to equipment
designers,

The ancestors of our plants and animals, on
the other hand, arose in a very different system,
Firsl law elficiencies ave rather unimportant,
especially on the energy-capture side. Photesyn-
thesis efficiency is only around l-27 percent.
During certain phases of growth, efficiency might
approach 20 percenl or so, suggesting plants could
do better than they do now as soclar collectlors.
Thetmal levels are low in life forms. A chicken
laying an egg probably cven avoids a fever. For
the biotic world, enmcrgy is mol the limiting fac-
tor most of the time so much as water, warm enough
temperatures, and nutrients.

The living world can get by with several low
first law cfficiencles, perhaps because most ovg-
anisms have something to offer other life faotms
al several Llrophic levels. 1In a balanced ecosys-
tem scarcely any organic material goes io waste.
The American Rison, when alive, provided meals for
numerous itsects, worms, and microscoplc orpanisms.
AL death the nutrients relurned to khe prairie as
encrgy was cxtracted by the decomposcrs and such
large animals as buzzards and coyotes. Faor the



living world, efficicncy based on the sécand-law
of thermodynamics (doing the joh with the right
grganism} is very important in almost all cases.
Waste, from the point ol view of an ecosystem,
seeurs when nutrients are either lTost dewnstream
orf stared in matter called fossil fuel.
prairie fire which robs millions ol organisms of
billions of meals may not he waste, Seil nutrients
remain bound and moest soll moistare is retained.
The nitrogen lost te the air Is quickly regained
with the increased profusion of legume growth
following the fire, The prairie probahly evolwved
to invite fire.

Implications for agriculture. The Amcerican
RBison in life and death, at sowme Lime or ancther,
is a focal point for organlsms of vavicus trophic
1t scems to follow that if we should try
“to more closcly approximate nature io order to
develop sustainable agricultural ecosystems, we
must expect a larger mumber of roles from our dom-

Even a

levels.

csticates, instead of "'record-setting' for one
chavacteristie. Our plant and animal breeding
programns can easily change their cmphasis to accom-
odate the new goals.

Cattle should be useful for draflt, meat and
milk production. Individual species of plants
would have several roles - seed, fiber and perhaps
a root crop, Finally, some of these additional
roles should include resource conservation. For
cxample, it has been determined that B3 percent
of all biomass on the prairie is below the surface.
Looked al onme way, 83 percent of the total stored
sunlight inm plants is allocated to soil and water
conservation. Mature ecosystems accomplish this
task mostly with perennials.

All this brings us back to cur compact slephant,
The clephant combines more petential than most any
animal imaginabie. It seems as humorous to expect
animal breeders Lo immediately rush inte elephant
breeding as to expect plant breeders to seriously
start worzk on the development of perennial seed-
producing grasscs and legumes fotr human c<onsump-
tion. ‘Nevertheless, a serious commitment to a
Scll Agricultural Path which meshes with the Soft
Energy Palh of Amory Lovins {sec figure by Marty
Bender) requires that we completely reassess Lhe
"production enly" paradigm in favor of a paradigm
of sustainability. Are we too impaticent and unwise
to allocate 532 years to this task of transition?
The cathedrals built te the zlory of God were hun-
dreds of years in the making. Should net cur plants
and animals glorify the carlh rather than scrve as
our instruments of destruction? Is it not time
to make our plants and asnimals a bit less human-
dependcnt and our physical hardware a bit less
automated?

Wes Jackson

(7

Shelterbelt Study

Because The Land Inslitute is working ftoward
the developmenlk of a sustainable agriculture, we
have hegun to examine shelterbelts and their role
in the Creat Plains. 4 shelterbelt is a "linear
woodlot" of six to twenty-four rows consisting
of a diversity of trees and is planted across
open farmland. Their existence serves manv greatly
by redwcing wind erosion of the seil, supplying
waod for fuel, and providing food and shelter
for wildlife.

Pregsident Franklin Reooscvelt began the shelt-
erbelt program in 1935 in the hope that it would
decrease the amount of soil being lost during
the Dust Bowl era. Close to two hundred million
trees and shrubs were planted between 1935 and
1942 in an area stretching scouth down to the Texas
panhandle and north to the Canadian border, and
eight hundred miles east=west from the Missourid
River Valley to the Rocky Mountains.

Presently, although a lot of farmstead wind.
hreaks are being planted to protect livestock
and homes, field shelterbelts are on the decline,
either because of deterioration due to old ape !
or becatise of removal =0 that more crops can he
taised, The tremowval of shelterbeltis now may seem
ecopomically advantageous, but in 2 time of severe
drought, shelterbelts may be the only souree of
protection against wind eroslon,

It may be possible that the net annual biomass
{wood) production of shelterbelts might be high
enough to make shelterbelts economically compes
titive with creps, thus encouraging the planting
of sheltierbelta, As Marty Bender bhuilt up our
hibliograply on shelterbelts, we found that this
possibility had not been researched, So Wendell
Wlebe, Brian Willlams, and Marty planned the lay-
out of a contour weodlot as a demonstration of
biomass productiorn,

belt with hoe he brought fzom India.




Consisting of four rews, each containing 100
trees, it 1s located on the contour of a 1,000
fost terrace to take advantage of the fopsoil
that was bulldeozed there to make the terrace,
The trees that we were able to obtain fyom the
state and extension forestry service at Kansas
State Upiversity are homey lecust, black walnut,
hackberry, green ash, and Austrian pine. For
future reseatch we hope to determine the net
anoual biomass production of shelterbelts and
woodlots by making measurements ovdr mahly years
of tree height and diameter,

Brian Williams and Marty Bender

T

The Grow-1iole as a ¥all Greenhouse

Michele Adam's project in the sprimg semester,
1978, was to germinate plants and harden Lhem off
in the growhole befere the spring growlng season
so they would have a head start. 1 decided ta
experiment with the growhole during the fall sem-
ester of 1978 to learn how plants would cope with
a gradual temperature decrsase instead of an 1n-
erease as Lested before.

The growhole was originally a shelter designed
by John Jankowski and Cindy Jomes in the spring
of 1077. The ten hy twelve foet room is below
ground five and a half feet. The walls are buill
out of pasture vock and cement, Above ground
the walls are made from various mixtures of adobe,
two bricks thick and two and ome half feet high.
Last aprimg, Michele bullt a deor omn the west side
and a roof with four glass patie doors to produce
a greenhouse cffect, She also placed twelve 35
gallon drums full of water and painkted black on
pallets on the bottom of the hele to absorb heat.
The water in the barrels took longer to warm up
in the spring than she had hoped, and when waym
weather finally came, the growhole was too warm
and not properly vemtilated, (The Land Report,
numbar 5} .

Carol Maguire watering the herbs.
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- extending rool.

With "conl wealher coming quickly last fall,
[ realized that for young planie to survive, the
growhole would need better ventilation in the few
watm weeks that were left and hetier insulation
from the cold. The barrels still contained ndoris
ferous, decomposing pizza satice thinly diluted ia
the water, but the smell disappeaved inm a few days
after T dug through the adobe wall on the south
and installed a louvered vent directly under the
This provided the neceded venti-
lation to cool the room during the daytime alse.
With the help of Brian Williams and Pat Dreese,
four mere patio doors were added to the first layer
with strips of foam rubber in betwcen layevs.
The double thickness of glass made auile a dif-
ference in heat collection of the barrels and in
insulation from the cold November and December
days with no sun. I alse stuffed all cracks 1
could see with straw,

Deeiding what to plant in the growhole was
not difficult., As I am intrigued with the excep=
tiomal culimary and medieinal value of herhs, and
have read how they are often cultivated in kitchen
windows, 1 decided Lo cultivate herbs. Seeds were
not availahle in Salina, but I found several basic
culinary varieties in Dale Anderson's HERB PATCH
in Manhattan, Kansas, and also ordered medicinal

herbs from companies which bad replied to my requests

for catalogues.

Oou Saturday, Sept. 23, Autumn Equinox by
coincidence, I planted my seeds in a soil mixture
of one part sand, one parl peat moss, and one part
garden seil (sterilized), as suggested by Organic
Gardening under Glass by George amd Katy Abraham.
This makes a good soil with drainage that will
prevent salt build-up and fungus disease common
to greenhouse plants.

The seeds were germinated in the Doings
Building. After about three weeks they were Two
inches high, and T transplanted them teo larger
boxes, sixz inches deep and three feet long by twe
feet wide in the growhole. Temperatures were
ranging from 68° to 80°F inside on sunny after-
noons, and the plants werc doing well. Then
the crickets moved in. They began to use the herbs
as food and the warm adobe walls as a shelter
from the mippy night temperatures. Hedge apples
are supposed to be maturc’'s mothballs. They may
be effective im getting moths, but the crickets
Iiked them just as well as Rotenone, an organic
pesticide which I dusted on everything. TFinally,
to save what fow plants that the crickets didn't
like, I made a small tent=like structure from
plastic bags for the flat on the west wall and
screen tents for the other wwo flats.
te keep the erickets out.

October's temperatures were heginning to
vary more extremely, somelimes with a thirty degree
difference belween the Inside and the outside of
the growhole. The chirping sound finslly ceased
by October 21, and the tents were removed to allow
the plants more room to stretch their leaves.

This seemed




Although I had been warned by Michole;'anﬁ3h_
she had been warned by Marilyn Jones, that seeds
do not germinate well in the grow hole because of
temperature extremes, T did plant g nomber of med-
icinal herbs, such as pennyroyal, hyssop and hore=
hound, on October 19. Only a few came up.

Anolher disappointment was that the barrels
did nhet hold the heat @s well as expected. The
first measuremenkts were taken QOctober 2, whenr the
water was 72%F. By November 21, the water temp-
eraturo was 38°F. On that day irC was 34°F inside
the growhole and 25°F outside. The room tempes
erature must have fallen considerably that night,
because the next worning I found nearly cvery=
thing frozen,

The growhole did not prove ta be a successful
grecnhouse for extending the growing season. To
try 1t again, I would recommend several design
changes. First, the grass rool needs to be tilted
more so that the sun reaches a larger area inside.
The ceillng height of the room should probably
he lowered, also, and certainly covered at night
with some insulating material, Ferhaps an addi-
tiomal heat source could be supplied through light
bulbs turned ot by the wind generator in the Exper-
imental ¥illage,

I lcarned much about herbs while working on
this project., Some of the wmore common, such as
basil and chervil, were familiar Lo me as culinary
horbs. But many of the medicinal herbs, such as
wormwood, tie and horshound were not as well known.
Tegtimonies and recipes for herb prepatations to
relieve stomach and intestinal problems, to relieve
sore throats and coughs, and even to ward away
evil spivits can be found in literature from med-
iewal times to the current peopular Foxiire series.
An obvicus mixture of truth and myth abounds in
what is writtem about herbs, For interesting
reading sbovt herbs, for obtaining seeds, and to
learn about cultivation and harvesting herbs, con-
sult the list of references which [ollows.

i e
Companies (Out of Stale) Carol Maguir
1, GCasa YTerba

Star Route Z = Box 21
Days Greely, Qregon 97420

2. Tndlana Botanical Gardens
Hammond, Indlane 46323

3, The Redwood City Seed Gompany
P.0O. Box 15l

Redwood City, Califemia 93064

Companies (Kansas)

1. The Herk Patch
Box l4b6B
St, George, Kensas

2, Herk Patch
Manhattan, Kansas  £6502

Bogks

[, Hyltom, Willlam H., ed., The Rodale Hetb
Bogpk, Rodale Press Book Division, 1974

2. EEETeud, Dawm, The Herb Handbool, Wilshize
Fook Company, 14973

3, Herhs im the Kitchen Corner, UNew Epgland
Uit of the National Herb Svcicty of Amarica.
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2:30 P.M., twenty=five gardenrrs met for the
“Green Thumb Gathering" at The Land. This
second annual organic gardening werkshop was
led by Ted Zerger, Marilyn Jones, and Dana
Jackson. Ted, a Salina organic gardener with
many years ol oxperience, has always willingly
advised Dana at The Land Institute on gardening
problems. Mawvilyn Jones, a Friend of The Land
from Peshady, Kansas, traises organic food for
hetr family almost year-round, extending the
summer scasch with a greenhouse and cold frames,
"This workshop was organized by categories
of vegetahles, such 4s stems and reots, cucurs=
bits, leaves, herbs, etc, General points covered
under cach category were; choasing wvarieties,
planting times, spacing and interplanting, soil
and nutrient nceds, walering rmethods, weed &
insect problems, cultivation and melching, hare
vesting and preserviung.

Tn discussing stems and rools, Ted gave
speclial attentlon Lo sweel potatoes and Jevu-
salem artichokes. He cut pieces of sweet pota-
toes from his 1978 garden, which had kept all
winter; and told pardeners to place them in sand
until plants started growing. Then the greesn
stems could be broken off and placed in water to
root, and later transplanted Lo Lhe pardem. e
also encouraged eneryonc ko cultivate Jerusalem
artichokes and provided Lobers for those who
wanted them, Altcr calting the clean, crisp
artlichokes dipped into the garlic-chives fla-
vared goat cheese which Marilyn Jones had
brought, many parlicipants were eager to plant
Lhem.

Marilyn's presentation on herbs was a highe
light of the day, and shc genercusly shared small
pots of herbs wilkh participants. 5be discussed
the grasshopper control strategy at the Jones
Sheep Farme=-guinea fowl, and described how to
hrood guipeas most successfully under banly hens.

Pavticipants were challenged Lo list the ten
garden vegetables highest in vitamins and wmin-
erals o the hacks of their printed agendas, The
day went by so nuickly and the answers were never
50 fer those who attended and stitl
der what the wost nutritious vegetables arc,
here is the list as printed on page 84 of the
February issue of Organic Cardening and Farming.

Livom. WO

. broccoli

i 6. asparagus

2. spinach 7. articheokes
3. brussels sprouts §&. cauliflower
4, lima beans 9. sweet potato
5. peas 10. carrots



Alternatives in Manevgy

The Status of Wind Energy al The Land

Onr interest in remewable energy has led us
to much work with wind energy at The Land,

Though safe, clean and abundant in Kansas, wind
energy is mot without its complications as many
Land students have discovered. Currently we have
fouxr wind generators, one pncompleted windmill

for grinding grain, amd a wind-powered water pump,
all in various stages of progress.

The 32=volt Jacobs wind-electric system on
one of the towers morth of the Doings Bullding
provides 2500 watts of power. Wes bought it in
1977 from Dave Sodaman of Hays, Kamsas, for §300.
Apother 3800 was spent for repairs, such as
replacing the hub, a plece that fits over the
shaft, holds the blades and governs the machine
to prevent excessive speeds during high winds.
This machine has recently caused us some problems.
4 fuse blew in the contrel box. During the
course of the investigatlon intoc the problem,
accidental contact between the generator and the
hatteries was made which caused the machine to

"motor." The wire, which was attached to the
chaft and the tail to hold the propeller out of
the wind (the spring which is supposed to do that roof, six inches of fiberglass imsulation in the
job was being repaired), became tightly wound walls, and large windows om the south side teo
around the shaft and "sprung' the support for prevent the batteries from freezing in the wintet.
the tail. The tail had to be taken dowa with a The large batteries, which we bought used
block and tackle, straightened, and returned from phone companies, cost %18 each, and the
to the top of the fifty feet high tower. Rarl smaller opes cost $2.50 each. One difference
Zimmerer, Ren Mueller and Marty Bemder took between the sizes is the amount of amp/hours
turns on the top, two at a time, while Jim they can hold. The large batteries can store
Peterson and I lowered the tail with a pully 1680 amp/houts, while the smaeller batteries
and a guide rope. hold one=fourth that emergy. Since the 1l0-volt
On the other high tower now rests a ll0- generator only produces 1500 watts, it does mot
volt, 1500 watt Wincharger bought for $800 from aeed a lot of storage, Hence, we plan to use
John Craft, an associate at The Land in the fall the larger batteries for the Jacobs 2500 watt
of 1977. John invented and built the governor generator when we buy small ones.
for this generater and converted this four blade The other difference betwcen the two sizes
machine to a three=bladed one. This 1s a gear= of batterles is weight. Made from nickel-cadmium,
driven machine, which means that prepeller speed s large battery requires four people to lift it.
is low, but the armature speed Is geveral times While helping move a hattery, Jim Peterscn got
faster. Therefore, we can get by with a smaller acid near hie eyes and took off For the nearest
machine, though gears do have to be maintained. water outlet. Mapmy clathes have become 'holy"
Tt will be easier to comvert the 1i0 D.C. to through the experiecnce of "dropping acid," as
110 A.C. than it will to comvert the Jacobs 3Z- we commonly reler te it at The Land.
volt D.C. into 110 A.C. One must pay much attention to the care ol
Both these machines could provide from 300  batteries. To imsure good contact, almost every-
to 450 kilowatt houra per momth if they are in one has shared in the scrubbing snd peolishing of
good running condition. The Land {house, office, the terminals and of the strips of metal con-
workshop) currently consumes around 1000 kilowatt necting the batteries together. Because of this
hours per month, time-consuming maintenance, as well as the
With Ronm Mueller as foreman, Brian Williams, expense, weight, hazards and general unavail=-
wendell Wiebe, Curkls Carroll, Jeanne Green, Jim ability of batteries should everyone want them,
Peterson, Jay Burns, Marty Bender and Wes all an alternative to this type of electricity
helped build the wooden battery shed. The shed storage should be coasidered by those installing
has twelve inches of fiberglass insulation om the wind geunsrators.
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Many people may wish to store their wind-
generated electricity on Lhe local power grid.
Whenever a wind goneralor creates more clectri-
city than the family uses, the meter is set back
accordingly, and the utility must pay the family
for this surplus. ({(Utilities are now discnssing
how much money should be paid for the surplus.)
To convert the dircct eurrent produced by wind
generators to alternating current for the power

lines, the family must invest about 51100 inte a
synchroneus inverter, which also reduces the
afficiency somewhat. Thus, storage can be
solved, but not without either invested time or
capital.

Outside the hattery shed stands a small,
twelve=volt, 190 watt wind generator. Jeantie
Groen carved its two-bladed propeller out of fir
wood, making sure it was symmetrical, and painted
it white. GShe then balanced the propeller by
hanging it on a strimg, so she could drill holes
in the middle. Jeanne slso replaced the springs
on the two-bladed governor, since the old ones
were too rusted, and attached the propeller and
governor to the generator., With Karl Zimmeretr's
help, she discovered that one of the two copper
brushes which transfer the electrical energy to
the wires, was missing. Aftecr putting in a new
copper brush, the generator worked.

Jeanne Grecn and Karl Zimmerer

Ron Mueller has been working on a Wincharger
generator in the Experimental Village on and off
all semestex.
Carl Dowd sold this gemerator to The Land after
the first generator was destroyed in the fire in
October, 1976. Like the Jacobs, this machine is
a direct drive and hag 3Z=velts, but it produces
500 watts. Ron took a couple of weeks te care-
fully carve and balance the two-bladed propeller.

This is The Land symbol on the lego.

After motoring the generator with batterieé, he
found it did not perform. Acting upon Karl's
advice, Ron then moved the copper brushes to set
up a polarity of field, but it still did not
work. Frustrated, he took the generator to an
electrical motors shop, where they told him the
wires tad been burned out from the generator's
rotatling too fast.

Leo Bircher from Kanapelis has loaned The
Land a similar generator, to which Rom has
attached the old Wincharger's tail, propeller and
governer, .Since the new generator worked when
he motiarea it through the bhatteries, Bon has put
it on the tower and hooked the wixes to the
batteries in the Indian House, He has one two-
volt and five six-volt batteries for the total
of 32 volts. We will use that enexrgy to light
the Indian House as well as to power any tools
with brushes,

Besides producing electricity, wind can be
harnessed to do other kinds of work. Pat Dreese
worked on a windmill for grinding grain, explained
elsewhere in this Land Report. Curtis Carroll
and I spent a week on the wind-powered water pump.
Its gears and its tower, which Curtis and T
secured to four surrounding steel posts, had
been placed en the river bhank last year. We
disazsembled the six sections, containing three
blades each, from an old windmill and carried
them up the tower one by one. Getting the spokes

through the blades and fastening the blades
together with bolts was eften very difficulk
since pieces were bent, When we had put balf
the hlades on, a strong wind menaged to rotate
the blades, bending sowme of them beceause of
the imbalance, Curtis and I were sure to tie
the blades to the tower tightly after that
setback! Now that the blades are up, we need
to veplace the brake and install the new pump.
When complete, The Land will use the water pump
either for irrigaticn or for the livestock.

As is evident frotr our experiemces at The
Land, wind energy takes time and effort to
capture and store. Working with this renewable
resource, however, has given each participant
an understanding of how wind energy can be
made useful,

Allssa Guyerx




KP&L, Kansas’ Largest Utility

In preparation for our Soft Encrey Faths
Conference last fall, Marty Bender and I obtained
tnformation about the electrical utility which
services our area, the Kansas Power and Light
Company. We learned some facts which should be
of interest Lo any customer of KP&L., the largest
utility in Kansas.

KP&L has gemcraking plants in Hutchinson,
Lawrence, Abilene, Tecumseh and-St. Marys (Jeff=
rey Energy Center). The Hutchinsen plant is the
oldest and burns natural gas only. The plants
at Lawrence, Abilene and Tecumseh can burn coal
or natural gas. Jeffrey is the newest and burns
coal only.

KP&l, which owns 647 interest in the Jeff~
rey Encrgy Center, 1s determined to have the
four units of the plant completed on schedule
in order to meet customers' demands for elec-
trical power. FricT to 1973, the electrical
demand had been growing at 8% per year. 3Since
1973 it has been growing at 6% per vear. In
1977, KPEL could not meet its customer demand
and had to buy power from MOKAN, which is a
seven member utility poel enabling power CoOmW-
panies in Kansas and Missouri to buy and sell
surplus peower according to their needs. With
unit ¥o. 1 at Jeffrey in operation in 1973,

EPLL iz now able to meet customer demands .

Unit ¥o. 2 is 40% complete and is scheduled for
operation in 1%80. Upit No. 3 is to be oper-
ating in 1982, and No. & by 1984, With a gen-
erating capacity of 680 megawatts for each unit,
Jeffrey Boergy Genter will eventually generatle
a total of 2,720 megawatts at a projected cost
of §1.2 billiom.

To provide coal fox the Jelffrey Energy
Center, KP&L negotiated a 47) year contract for
AMX coal from Gillette, Wyoming in i%73. Tn
response to the coming deregulation of natutral
gas, KP&L had the foresight to make the purs
chase before the Arab oil embargo. Thus the
price it 1s paying for this coal is half what
the coal companies could get for it on the open
market. During the summer of 1978, 1t became
cheapoer for KP&L to butn coeal then matural gas,
20 the total generation of KP&L is fueled about
55% by coal and 45% by natural gas.

EP&L's electricity formerly was generated
almost entirely from matural gas taken from
wells in southwest Eansas. In the future it
will be coming mostly from coal mined in Wyotn-
ing,. This means that each new KWH of elec-
gricity we consume will have worse economic and
environmental effects than the last.

The economic effect which we will 1ll no-
tice is, of course, that our bill will be
higher. Watural gas in the past has been quite
cheap. ©Ceal now and in the future will mot be
so cheap. A more subtle aconomic effect 1s that
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the money is gofilg farther away and there 15
less chance i€ will return ta the local economy
Yery little money paid to AMX Coal in Wyomling
will ever return to North Central Kamnsas. 3Since
ge are increasing our imports to thiz state, we
will have to increaso our exports just to stay
even economically. I doubt whether the price of
wheat and othar Kansas exports will be increas-
ing as fast as the price of coal. Tf this is
the case, our lot in the future will be gettiog
worse instead of hetter.

There is an adverse environmental effcct
to burning coal. We have all read ot heard
about acid raip in eastern cities. I1f the Jeff=
rey plant expands to 2400 Megawatis, and if the
proposed Sunflewer plant is bhuilt in Western
Kansas, acid rain may accur right here in Kansas.

Besides inmcreasing the local aiz polliution,
woe would have to bear on our conscivnces that
part of the strip mining in Wyoming is caused by
us, residents ol Kansas.

It is easy to blame KP&L for thesc envi-
ronmental degradations, but T think that giving
all the blame ta KP&L is irresponsible and dis-
honest. WP&L could and should be taking mere

tnitiativea in the areas of alterpabive encrgy-

they promoted higher encrgy consumption for
years, and I think their predictions of in-
creasing demand inte the Future are overstated,
The fact remalins, however, that demand did in-
creage at 6% per ycar Ior several years, and
for that we the cansumers tmust take some Tespon-
sibility. There is no such thing as a free
iunch, so when we run our air conditioners, hot-
combs, clothes dryers,.ele., there are golng to
be economic and environmental consequences, MO
matter what KPAL does. For the sale of the local
cconomy, local air, and Wyoming land, we should
all conserve.

) Pat Dreesc

Pat Dreese is surprised to learn that Mickey
Mouse equates nuclear power with conservation
as ATl energy resSouUrce.



Windmilling Wheat

Most of the wheat we consume in
the United Stakes is first milled
into white flour. From 72 to 75
pounds of white flour arc made from
each 100 pounds of wheat, and the
remainieg 2525 pounds, mostly bran
and germ, are scld as feed. WNearly
all of the milling is done in cenmtra-
lized, large, capital-intensive,
electrically-powered fleour mills.
These mills consume about 2% KWH of
electrical eunergy per each 100 pounds
of white flour produced. Larpe dis-
tribution systems employing trucks and rallcars
arc used to bring the wheat in and take the flour
otit. [ believe that the ideal way to wkilize
wheat would be to predece whole wheat [lour
milled im small, decentrallzed mills owmed by
individuals, small businesses, or cooperatives,

The small mills would overcome certain
problems dinmherent io the curvent milling system.
Dne problem with whole wheat flour is thab 1t can
become rancid during the =ummer, Deeentraliziug
the milling process would lower the tiwme lag
between milling and consumption and lower the
likelihood of rancidity., With amaller, less-
centralized mills, the fleour distvibution system
would he rteduced and in places where wheat is
crown, the wheat distribution system would be
redieced, Another advantage of a small, whole
wheat mill is that it could be adapted to be
powered hy the wind,

There might hbe economic problems with the
If wages pald-in the large
and sweall mills werc erual, {leur milled in the
small mills would cast more. The laboreproduc-
tlvity (pounds fleur output/man-hour output} of
a cotnventional American fleur mill is tremendous.
The drastic reduction in mill size would probably
result in a drastic decrcase in labor produce
tivily: therefere, a higher cest per pound of
flour milled, A very zmall mill, however, ceould
be owned and operated by an individual for the
purpose of milling flour for himself and his
family, not for a cash income. The money saved
from the eost of buying the flour would probably
be small, but there would be other rewards.

Would an individuval milling his own flour
oncounter problems with the storage or cleaning
of wheat? How much money and labor might 1L cost
to build 2 small mill? How much time would it
take to operate the mill eonce built? How much
What would be the baking properties

small wills, howewver,

mainlenance?
of the floux?
None of Lhese micslions has a single answer.
Each dcpends upon the pewson and Lhe milling
system chosen. In thinking about these auestious
though, T decided that bullding and cperating a
small, whole wheat mill would be instructive in

determining the feasibility of small whole wheat

mills in general. For my projeck I chose te build
a wind-powered flour mill,

There 15 a hand-powcred grain grinder at The
Land which scems Lo be fairly efficient. The RPM
at which it is operatzd can vary wver a wide rahpe
wilh no detrimental effects to the flour or the
machine. 4n increase or decrease in the speed
results in an increasc or decrease respectively in
the amount of flowr produced, but not in a change
of ouality. T chose to use this grinder and build
a wind system to power it,

This system iz diagrammed in figure 3. An
eight feet diamoter muelti=-bladed fan catches the
wind. Two old auto differentials are used for
gearing: one iz mounted at Lhe top of the tower
with the drive shaft pointed down:. the other is
meunted at the bottom of Lhe Lower with the drive
shaft pointed up amd connected to the first drive
shaft, The fan is mounted on ote of Lhe wheels
of the top differemtial. The other wheel is
locked in place so that when the fan turns, the
power is transferred to the drive shaft and then
o down to Lhe Llwo wheels of the hottom differ-
Locking one of Lhese wheels causes all
the power Lo be Lransferred Lo Lhe wheel left
frec. 4 "¥'" belt could be mounlked on this wheel
and ancther on the inmput shaft of the grain

ential.

prinder, completing the drive.

The firse big problem was how Lo mount Lthe
Lop differeniial so it ecould turn into the wind.
I bought an industrial bearing with a four inch
kore at a local salvage yard., The drive shaft
fit down the middle of this with room on all sides.
T mounted the hearing housing on the tower and
the differential on the turning part of the
hearing.

The nexl problem was mounting the fan on the
wheel. I first put together an ald zet of fan
hlades and bolted Lthe fan to the brake drum which
had scme pieces of amgle irom welded to it. The
brake drum was made to be bolled ko the wheel,

The tail had to be mounted on the differ-
ential so that the fan could be turned into ox
out of the wind. T mounted the tail on a make-
shilt hinge im such a way that it could be turned
parallel to or perpendicular to the diffcrential
axle, T attached a spring to the tail and Ekhe
differential so thal when Lhe tall was in either
the pavallel or perpendicular position, the
spring would be heolding it there., A vope tied
on the end of the tafl would enable a man on Lhe
ground Lo pull the Lail [rom onc position to the
other.

A1l of the parts were asseumbled on the top
of the tower while it was on the ground, We
Lried Lo pull the tower to its upright positicn
using & chain and 2 truck, but this proved to be
too big a task, The next morning, heavy
industry 7rolled ente the land in the form of
a ¢rane from Salina Crane Rental, and the tower
was up in a very short bime.

My elation at having the tower raised was



spoiled when the gallen and a half of oil which recuired leaning way out from the tower, wearing

: I had poured in the differential came dripping a2 good stromg safely belt.

I out as soon as we started tipping the Lower up. By this time the end of the semester was
The oil wzeal around the driwve shaft obviously was near, and it was evident Lhat T would not have
not doing ils jeb. To replace the seal would time to complete the wind drive for the grain
have meant taking the whole differential down. grinder. Being unable to finish the project, I
T decided to see if it would Tun dry, cantot say much about the feasihkility of a wind-

Thore were other problems, The fan blades powered whole wheat mill, Some might conclude

were badly bent, and they vibrated so hard I Lhat the fact Lhat I worked many hours and did
was afraid they would tear apart, so I tied the net compleie the project is evidence that
fati to the tower where it couldn't turn., 1 had huilding things for onesell is a bad idea. I
slotted the heles for the helts holding the would answer that working on this project and
industrial bearing to the tower fo order to he being foreed often to usc my creativity ino
ablie to do some adjusting in case the top deciding how to continue, making mislakes and
assembly did not appear to be level after the payving for them has been a valuable experience,

. tower was up. Slotting the holes proved to he It was time wcll-spent. Pat Drees WM
a mistake. Though the top assembly appeared to - At DEEese o 'con,
be level when the tower was first raised, the . , 1 -
next day we noticed it was leaning considerably. Women's Sun E_)ay
The bolts had slipped im the slots. I used two o - A ey LT
hydraulic jacks to move the asscmbly back to Elnergy iJOHf@ranL ‘ajield
horizontal position, and with cemsiderable On the anniversary of the first Sum Day, May 3,
difficulty was able te belt it there so that it Salina women mci to have lunch together and discuss
couldn't move anymore. I had bolted Lwo strips the role of women in promeling encrgy comservation
of metal to the differential and to the "rail" and renewable resources. They discussed the Iimpox-
wheel to keep it from turning. But somehow the tance of demystifying energy for women and considered
wheel turmed about thirty degrees, causimg another what informalion women want and need te have in
preblem, This turned the "stop'" which T had relation Lo home consumnption asnd commumity consump-
planned for the tail to rest on while in the tion of energy. How can women as citizens of loecal
parallel or axle position. Correcting this communities influence encrgy-related decisions? was
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one important question addressed,

Tdeas and suggestions {rom this meeting
were shared by Dana Jackson at a hrainstorming
meeting in Harper's Ferry, West Virginia on May

9=11l. Twenty=four woten it the ficlds of commu=
nication, science, technology, energy, agricul-
ture and community organizing met to design
pilot pregrams for a national emergy cducation
project directed to women. Consumer Action Now's
Cotncil on Environmental Alternatives, Inc. has
received a 340,000 grant to inform American
women about comservation and renewable energy
sources and help get them more involved in
energy-rolated decision-making,

Civil Dizcbedicnce vs.
Uncivil Obedience

The nuclear issue in the lnited States has
permeated the public consciousness in the past
few weeks as it nmever did befoxe. The Three Mile
Izland Nuclear Power Plant accident sent a shock
wave of coneern through the country about the
safety and ecotomics of nuclecar power, On May 6,
60,000 to 75,000 people gathered at the White
House Lo cxpress oppesition to our natien's plu-
tonium~oriented energy policy.

There have been various large demonstratiens
around the United States in the past few years,
many of them aimed at halting the construction
of particular nuclear powet plants, For soveral

- years opponents of the Wolf Creek Nuclear Plant
have gathered in Burlingtomn, Kansas or the near-

by .John Redmond Reservoir early In June to veice
thelr fears about the dangers of nuclear power
plants, and their doubts about the economic
validity or the neecssity for building the plant.
Temporary delays in the construction of the Sea=
hrook Woelear Plant in Wew Hampshire were wom by
demonstrators, but Kansans have mot been as suce-
cessful. Work continues at Wolf Creek, even with
the quality and durability of the concrete base
in question, and distrust of the NRC growimg.
Local oppesition to the plant has not
effected apy change. Burlington area farmers
who did net wish ko sell to the utilities were
forced to sell their land through the condem-
natory process of eminent domain. Opposing’
farmers were awarded very low sums of money for
their land, while those who sold willingly
received much more. Some reluctanlk farmeors were
left with court costs In cxcess of §$8,000,
assment of those fammers had included threats 4o
remove utility poles, orders to move an entire
dairy farm off the land within 45 houxs, bulle
dozing buildings en a farmer's property belfore
proving the need for use of that land, and =ven
shots fired by an cfi=-duty deputy sherilf{ upon a
farmer and his son who were making hay on thelr
own land. (Thig case is now under litigation.)
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Harrp-

The local opponents to Wolf Creck are steadfast
in their cbmmitment, but they have caused no
delay in its comsltructioo.

Legal intetrvention ainec 1973 has not
affected any changes in policy or comstruction,
MACEA (Mid=-America Coalitlion fox Emergy Alterna-
tives} showed clearly that the need for Wolf
Ureek was not demonstrated in the envirvopmental
impact statement which prefaced the conskruction
license, There is a natural gas plant mear
Wichita, the Geovdon Lvans II, which, if converted
to coal, could satisfy Kansas' cnergy needs,

It is likely that some of the electricity gener-
ated at Wolf Creex will be expotried to Webraska,
These comslderations were not exploted when Wolf
Creek promoters demomstrated the "need" for the
plant and acquired their construction licemse.
Litigation to re-open the hearings to include
this information has been unsuccessful. Legal

‘intervention has, thus far, been ineffective.

Wolf Creek is 30% completed, has involwved
3500 million and is expected to cost perhaps §2
billion or more by the time it is constructed
{1983} and decommissioned at the end of its
thirty or forty year life span,

The major component of the reactor, the
reactor vessel which will hold the uraniuvm fuel
rods and contain the fission reaction, was
delivered to the site on January 12, 1979, after
a twenty minute delay caused by the Kansas
Natural Guard. I was among thirty-six eitizens
who were arrested that day for bodily blocking
shipment of the wessel. Members of the Kansas
Natural Guard utilized nen-viclent civil diso-
bedience as a last resort action. Demonstra-
tions, local opposition and legal intervention
had failed to halt or delay construction, and
civil disobedience was considered the only option
left which might make a difference.

Although civil discbedience has long been
recagnized in this country as a just means of
initiating change when all other means are
blocked by social norms, government, or corpore
ations, reactions to the Natural Guard have been
mixed, Somehow, memories have faded, and the
uhtemperad respect for property and for the law
is demanded above all. How guickly is Fergotten
the courage and validity of a black woman's
refusal to go to the back of the bus in Sclma,
Alabama, a defiance of the law. Our history is
detted with other examples. The women's suff-
rage movement utilized such tactics as tax
evasion, vigils and hunger strikes, and public
demonstrations. The labor uniens in the
thirties effected change with sit-down strikes
and boycotts, forms of civil disobedience.

The results of the Nuremburg trials
announced to the world that human rights pre-
cmpt matiomal and internatiomal laws, and that
individuals are responsible for their acticns or
inactions. "Orimes against intermational laws
are commited by men, wot by abstract entities.

{continued an pg. L&)
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(contd.
.Individuals have international duties that
transcend national obligations of obedience

from pg. 15}

imposed by individual states, "

Yot, when one looks at the current status
of the nuclear controversy, one finds that thosc
who are opposed to widespread radiation pellu-
Lion and resultact increases in cancer, leukemis,
and genetic mutation, those who advocate local
conirel of simple, non-polluting encrgy systems,
those who fear for their children's lives and

who refuse to participate in the moral outrage
of imposing life~threatening radiocactive wastes
on generations to come, those who feel compelled
to attempt gbstruction of a suicldal energy path
are awerded jail sentences and fines. Members
of the Kansas Natural Guard were convicted and
fined $100 each. On the other hand, those who
commit crimes of "ungivil obedience™ in this
country such as willful deception of the public

concerning hazards of low=level radiation, consis-

tent suppresslon of reports and studies impli=-
cating these hazards, continued use of public
funds for propagenda campaigns prometing “clean,
gsafe, cheap" nuclear energy and monspolization
of tax monies for production of Fissile materials
rather than simple, feasible teclmeologics such as
solar, wind, bioconversicn and conscrvation are
rewarded, People whe commit crimes such as these
hold high-paying goverrment jobs amd receive
promotions and prestige.

attitudes are changing though. Nueclear
opponents in Illineis were acquitted of criminal
trespass on the grounds that the Zien nuclear
plant presents a constant and grave danger to
the population. Thelr defense wgs based on the
Illinois statute of 'mecessity."” In Claremore
Oklahoma, charges against 132 anti-nuclear
energy protesters accused of trespassing were
dropped asfter nine and a half hours of compelling
testimony on the harzards of radiation, and all
the other problems associated with nvelear power.
The judge searched for a technicality in the
case, found it In the prosecution and dismisscd
the charges.

The Kansas Natural Guard members who ware
tried in March were not allowed to use the "cot-
pulsion" defense {(compelled to rasort to civil
diso hedience bhecause of the imminent danger of
mneclesr pewer). The judge ruled that the Wolf
Creek Nuclear Plant must be "hot," {radioactive)
before that defense can be used, The case iz on
appeal however, and eleven persons still await
trials. '

Menbers of the Kansas NWatural Guard were
required to take non-viclence training befotre
they could be a part of the group blocking the
train to prevent the reactor vessel from being
delivered. They were well aware that charges
would be filed against them, that they could
spend time in jail and would likely pay fines.
Those whose commitment led them to the Wolf

Creek Nuclear Plant in January included farmers,
middle~aged homemakers, prieskts, engineers,
senior citizens, voung mothers and college
studenta. These Kansas citizens chose civil
dizobedience as an alternative to uncivil obed=
ience.

Jeanne Green
Hates_snd Refcreonces

1p series of four excellent articles by Max
McDowell abaut the conerete problems at Wolf

1, 26 and 27, Thc public first learned of the
base prohlem on Becember 13, after sm intermal
memo by the Muclear Repulatory Commission was
"Jeaked" to, the K., C. Star, Max McDowell refers
to this and other recemt BRC documents about the
concrete inmspection In a full account which is
nok very reassuring to a public concermed about
the safety of nuclear power plants.

2
From the Muremberg Principles.

3This case {s described in an article by Casey
Bukto, envirvonment editor of the Chicago Tribune,
called "Out, Lorax--the Antinuclear Protesters
Have Arrived,” on February 6, 1975.

SThese protesters werc members of the Sunbelt
Allisnce working against the Black Tox Huclear
Plant near Inola, Oklahoma,
their trial appeared in the K
1979,

A short nmote about
. . Star 1lu Marcch,
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The New Alcherists

The objective of Ehis Alternatives seclion,
as outlined thc Land Report Number 5, is to
describe and promote the variows groups in our
vegion and assist or facilitate communication
ameng them. In goneral we do not intend Lo
devote space to organizalions beyond the Great
Plains Region; howcver, with this issue we present
our first wvery imporlant exception.

The Wew Alchemy Insillute is located on Cape
Cad 1n Massachusetts. It is probably the most
Tamous of all the "New Age' vesearch/cducation
organizations in Lhe network. Many widely-
cireulated magazines have carried articles about
it (See National Wildlife, April-May, 1979), and
the public television program "Z0OM!" has
featuved the children of the New Alchemists.

We first lcarncd about Wew Alchemy in 1973,
and were inspired by their efforts "To Restore the
Lands, Protect the Seas, and Inform the Earth's
Stewards." Through their beautiful journal we
became informed ahout their aguaculture projocks
and intensive bed gardening., In April, 1979, we
had the opporlunity to visit the Tnatitute and
spend a week with the "Alchies" at a conlference
which they arranged,.

The approximately twenty kew Alcheoemisls work
on a twclve acre "farm" which contains warious
smaltl experimental greenhouses and the Ark, a
large bioshelter, estirely solar heated, which
produces vegetables all year., A major element ino
the Ark iz the research being done on fish
cullure in algae-green plaslic pools. The Eish
potids absotrb so much solar energy during the day
and release it at nighl that no backup stoves
hawve been necessary, even in the coeldest part of
winter,; - The diffused light coming through :the
curved plastic voof creates a levely atmosphere
in the greenery=filled Ark. Visitors entering
the Ark respond with a kind of hushed awe,

Qutside the intensive-bed gavdens, tree crop
research, and varieus fish culture experiments
are not there simply to produce foed, or to
demonstrate neat idcas. Carsful records are kept
and experiments are cautiously designed and
evaluated Somz failures occur, as they do at

The Land, and certain members of the scientilic
establishment are skeptical of Lthe value of such
rescarch, TMowever, as modern agricullbural
methods, researched and taught in land=grant

(19)

‘upiversitics are depleting and peiscning soils,
alternative approaches must b sought somewherec

elsc. The New Alchemy Tnstitute is funded by
those individuals and [oundations well aware of a
futnre which must be different from the past and
willing to invesi in experiments for the future.

snother ark designed by the same architecls,
Ole Hammarlund and David Bergmark of Solscarch
Architects, was built on Prince Edward Island,
Canada with [unding supplied by the Canadian
government. The New Alchemists also have a comter
in Costa Rica directed by Bill McLlarncy.

To learn meve about Lhe work of Johm Todd,
Al Doolittle, Hilda Maingay, Earl Barnhart, Susan
Erwin and all the others, you can become a
subscribing member {$10) or an associate member
(525) and receive the yearly Jourpal of the New
Alchemists, a beautiful publication cdited by
Nancy Jack Todd,

write to -

The MNew Alchemy Inatitute
F. 0. Box 47
Woods Hole, Mass., 02343

The Village as a Solar Ecology

"The Village as a Solar Ecology: a Genarie
Design Conference" was convened by John H. Todd
and Wancy Jack Tadd on April 16 on Cape Cod. The
purposc of the conference was to determine
whether it is possible bo design a village that
is a solar ecology, using modern seientific
knowledge, ancient technigques af buildiog and
siting, and relying exclusively on renewable
saurces of energy. It was iuspized by and dedi-
cated to Margaret Mcad, whoe was the first to see
Lhat the Mew Alchemy Arks or biothellers belonged
on a scale other than the household or the small
self=contained homestead, For her the hlending
of architecture, solar, wind, bicfuel aund elec-
tronie technologies with housing, food produc-
tion and waste utilization within an ecological
context was the basis of ereating a new design
acience for the post-petroleum era. Dr. Mead
was excited by the Arks, but in her opinion the
scale was not wight, "Arks amd villages belong
together if people are to relate ko them," she

sald,
‘Although much of the design approach at the

conference was based on New Alchemy experience



with the Arks as bioshelters, an extremely
diverse and creative group of participants
extended this cnommously. Architccis Malcom
Wells {Famous for vnderground houses), Sim Van
der BRyn {former California state architect},
Paul Sue {(designer of Quiney Market in Rostom),
David Bergmark and Ole Hammarlund of Sclsearch
Architects who desigtned the Arks; energy cxpert
Amery Lovins, a wastewater treatment expert
naned Steve Serfling who is a pioneer in Solar
Aquasystems, and several cthers {not easily
pigeon-holed) competent in numorous technologles,
spoke of the physical elements which should be a
part of a village of the sun. William Irwin
Thompson of Lindisfarne, Mary Catherine Bateson,
anthropologist-daughter of Margaret Mcad, and
Keith Critchlow, author and lecturer of the Royal
College of Art in London, the Very Reverand Jamcs
Morton, Dean of the Cathedral of St. John the
Divine in New York City, and public interest
lobbyist and organizer Byron Kennard guided the
group through the imporlant spiritual and soecial
considerations in designing the solavr wvillage.
Spirited debates over space and population,”
growth within the village, econcmics and geo-
graphic limits, the importance of symbols, etc.,
was inevitable, stimulating, exasperaling and
eventually productive.

William Irwin Thompson, elaborzting on some
of the ideas eloquently expressed in Chapter 2,
"The Metaindustrial Village," from his book,
Darkness and Scattered Light, prescented an
opening lecture which set the tome for the con-
ference.
something in and of itself, not on the way to
becoming a city. We meed to balange communa |
process with architectural excellence...We muat
net idolize cultural peaks and ignore indigencus
needs and style,..but the counter culture has
been swung too fav the other way.,"

Paul Sun gave a fascinating presentation
about the traditional Chinese concept of Feng
Shui which guides the location and oricntation
of dwellings. Modern mainland Chinese reject
Feng Shui as superstition, but Paul illustrated
how secicntific truth underlies the metaphorical
tiyths, and stated that the wisdom should be put
into a modern vocabulary so cveryone could
understand. '

In her talk, Mary Catherine Batesom brought
up some very important gquestions to consider in
What is the
right sire for the village? How far should it be

"We must understand the village as

the generic design of a village,

from other villages or towns? What kinds of
diversities ar cultural life will exist In the
villages? Would the willage be self-built as
well as self=fed? Would the community produce
its owm spouscs?

"Peasants do not love mature. City people
do!" Mary Catherine went on to explain that
primitives and peasants know about those aspects

of nature that concern them becausc thuey bave to
live there next year and they learn how to live
as harmlessly on earth as possible. Tor cxauple,
they lknow better than to dirty their owa wells,
"Can they develop 2 consciousness of love for
nature as they are using pnature!™ she asked,

During the week-long confevence, the ale-
ments which would be the basis of energy and food
production in a village of solar ecology were
discussed by several  of the New Alchemists. Joe
Seale talked ahbout integrated electrical systems,
Coleen Armstrong and Kathi Ryan talked aboul the
value of Arks in relation to Food growing and as
educaticnal centers, Earl Bavnhart described the
advantages of tree crops for human [ood and
animal forage, for slowing soil erosion and
fillering dust, and for enriching the culture of
the village., David Bergmark and Cle tammarlund
showed ideas for climatic envelopes. While the
concepk of an Ark as a climatic envelopa
controlling the environment was acceptable to the
conference participants, almost everyone reacted
negatively to a proposal by Jay Baldwin that a
village of the sum be entirely covered by a
Bucly Fullet-inspired dome 1200 feet high. After
cotsiderable discussion, most realired that it
was the size of the dome, the scale of the "semi-
permcable membrane” which was disturbing. Dick
Dowd of the E.P,A. in Washington suggested that
perhaps communities might be organized with
houses on the edge of the dome roof with an
elenentary school and community space in the
center, At that scale it might be acceptable.

Jan Adkins, writer and fllustrator of
children's books, engaged everyome in assisating
him with the plet of a book he is writing. The
inhabitants of an island lose their electrical
penerator in a storm and decide not o replace
it but to become a more self-sustainimg selar
village. What happens? Modeling the imaginary
village was an exercise which prepared the con-
ference participants to consider three potential
village developments: a 100 acre site for a small
village on the coast of Maine, a 1700 acre site
{800 acres under water) on the former Hamilton
AFB in Marin County, California, and the convere
sion~adaptation of the thirteen acre Close of
the Cathedral of S, Johm the Divine in New York
City into a "hew Age' demomstration. A Cathedral
Ark could engage the people in nmearby neighbor-
hoods, as well as the 2300 daily visitors, as
workers in the gardens and students of sclar
ctiorgy and aquacultutre,

The conference participants feoumed three
groups to comsider the three potential solar
villages. As design priociples previously
discussed were applied to Lhe specific sights,
amazing ideas and images resulted, Sym Van der
Ryn had said earlier, "We need images people can
relate Lo. Then the images will create the
reality." Therc was an air of excitement as



each group explained the sketches for the
different designs on the last morning of the
conference.

When Johon Todd opened the second day of the
conference with a talk entitled "Ecolegy and
Design," he suggested a value system for the
development of communities seldom recognized
in current design. "The biosphere needs must
come first hefore human needs, Tf they don't,
then any solutionm is short term.” The groups
kept this in mind as they discwssed potential
industry and rhe economic base for the villages.

necded in the establishment of solar villagesz.

This article has in no way covercd the
multitude of Issues and considerations vaised
during the conference, nor has it mentioned all
the participants and their unique contributions.
The Wew Alchemists will publisgh & document about
the conference to stimulate o widespread interestl
in the concept of the village as a solar ccology.
Architectural drawings, sketches, images and
landscapes produced by the numerous illustratozr/
architechs will accompany the text.

in the summer of 1978, Margaret Mead
urged the Todds to get on with the task of
developing images of the village as & solar
ecolpgy, saying that there was little time to
waste if Lhe human communily was te have genuine
alternatives to the dubious atom. Meeting in
the wake of the Three=Mile Nuclear Power Plant
Accident in an arca wherce 35% of the electricity
is provided by nuclear power plants, participants
felt a special urgency and sense of important
mission to make their images, their vision, into

reglity,
4 Bana Jackson

o o s,

Dane Jackson at work in the office. Eﬂ>
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Max’s Pol,

The center for Maximum Potential Bwilding
Svatems (referred to locally as Max's Pot} is a
non=profit research and sducational facility
located in central Texas. Tits function 1s a
rezionally=based appropriate teclmelogy lab.
The Center is concerned with envirommental and
resource issues, but wot apart from the socio-
econtomics of a region in its own right. Their
personnel have included planners, engineers,
sociologists, economists, masens, writers,
architects, carpenters and lawyers. They have
heen invelved in ecological land planning and
appropriate technelogy design for Hill Country
Youth Ranch in Ingram, Texas and mesguite
waod management and installation of over %00
wood burning stoves with solar collector pro-
gram in Crystal City, Texas. They have publi-
cations for sale relating to their building
projects. Write to Center for Maximuom Poten-
tial Bullding Systems, 3604 Webberville Read,
Austin, Texas 78724,

Audubon Wildflowor Book Published

Favorite Praixie Wild Flowers and Grasses,
written by Mary Louise Johnson, designed and
itlustrated by Iralee Barnard, and editcd by Dana
Jackson, ig the first publication of the Smoky
Hills Audubon Society. It includes mon-technical
doscriptions of 45 of the most common wild flowers
and six zrasses in Saline County, with charming
tidbits of Indian lore and notes about the names
of plants. Tha book is available for $2.00 from
The Smoky Hills Auduben Society, Box 173, Salina,
Kansas 67401.




Half Asleep Near the Thre¢ Rivers

By Harley Elliott

A sparrewhawk
eating in the
tree aboave me

delicate grasshopper shells spiral down.

The red cottomwood flowers fall
like daggers on the river.

Saline
Solomotl

Smolky Hill

Three long breaths v
in the quiet=hearted aftetioon,

Spinach noodles, whole wheat alphabet macaroni, raw cashews, wheat and rye flakes,
sesame tahini, lentils, and alfalfa sprouts are food products new on the grocery lLists
of some Salina people, The Prairieland Food Cooperative, 707 Bishop Street, offers
these and many other whole foods to a grewing membexship interested in a wholesome
diet, More meatless meals are possible when one learns how to use soy grits, browm
rice, barley, and whole wheat products in the right combination with affordable cheeses

and nuts and seeds. Several new shelves of herbs and teas now provide more options

in preparing creative dishes and drinks.

et Working members of the co-op belomng to 5 collsctives:
! PROCUREMENT {food ordering), FINANCE, MARKETING {pricing,
i, membership), BUILDING/MAINTENANCE, and OPERATIONS (clerking,
. packaging). Non-working members pay 1.530 times working
" membat prices. The co-op is démocratically imefficient,
A%, communications are sometimos poor, and certain jobs are
% roally boring, like washing bottles. And there is no
: "quick check out" on Saturday! Teople stand around
talking, exchanging recipes, and complaining that
%% needed items "did not come in." But the co-op will
thrive, because it is an example of ECOWOMICS as il
people matter.

foed cooperative,inc.
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Alternatives in Shelter

Indian House Has New Boof

Construction on the Indian House, an alterna-
tive shelter located in the Experimental Village,
began in September, 1976. The first students to
get material together and begin building the
frame were Sue Leikam and Nancy Vopgelsberg. Their
idea was to erect a shelter that in theory ecould
house at least one family, using the resources
from this area only. Sue and Naney modeled the
house after the remains of an Indian lodge found
just two mliles south of The Laad im a dig super-
vised by the late Dr. George Taylor of Kensas
Wesleyan. Nancy and Sue's deseription of thelr
efforts appeared in the very first Land Repork,

December, 1676,
When Sue and Nancy left at the end of the

semester, the hedge pele frame of the sheller was
standing. David Kearns, who altlended during the
fall semester, 1977, took ocm the preoject. He
strengthened the frame and began experimenting
with tamped earth for the watls. Jeff Brown then
continued the work during Lthe spring semester,
1978, and a procedure and process for comstructing

+ tamped carlh walls evolved., Land Reports 4 and 5
contain reports by Dave and Jeff respectively on
Ltheir efforts.

During Brian Williams' first weck at The Land
in Zeptember, 1578, he decided to try to complete
canstruction of the Tndian House. About one=third
of the wall was left to be built, the entrance to
the shelter had to be repaired, and the rtafters
fiecded to be laid down to accomnodate a sod roof,
Brian and Wes decided to use a sod roof because of
its high insulation value, and they planned to
cut the sod cut of the pasture.

Brian spent the first few days making repairs
onn the squarce [rame in the center of the house.,
Then he replaced the high beams, which were osage
orange poles, with used Zx6's that Wes hought fram
a salvage yard, a change necessary to achicve a
levol surface on which to place the sod. Brian
and Wes were aware that the boards vielated the
ptinciple of using only local material, Brian
cslimated that he would meed abeout 43 rafters
speced lwo feet apart to cover the 96 fect cir-
cumference of the shelter.

After he had put about balf of the rafters
into place, Wes and he decided to complete the
earth wall before continuing any further on the
roof. This was about the time the temperature
began dropping helow freezing, so Wes hired a bull-
dozer and operator to break the froren ground and
move Lhe dirt up towards the walls, Then Briam
began building up the dirt wall.

The end of the first semester came, and
thetre was still nc roof on rthe Indian House.
Jay Burns came to work at The Land in February

When
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Romn Mueller works on wiring from the small
Wincharger which provides electricity for
lights in the Indian House,

as a CETA employee, Wes asked him to finish the
ronf., He and Jay redesignod Lhe plans ia order
Lo use the strongebarn metal roofing which was
avallable. Tirst Jay removed the four hedge poles
in the middle and put in one large power lime pole.
Then he placed eipht 2x6's so that they met in the
middle, each resting on the center pole, and formed
eight equal wedges. The wide side of each wedge
was braced with additional Ix6's.

Next Jay sawcd the metal reoofing te fit the
wedpes. The picces overlap at the seams within
the woedge, bul ot over the rafters, so he capped
those scams. The metal roofing extends owver the
outside circumference, protecting the walls when
1L ralns.

The ecriginal
jeet was to construct a shelter made only from
The rafters and the metal roof
ave not local rosources. D[ut Wes decided that
after 2% years and [ive students working on the
Indian House, *it was time ta conclude the project
and use the shelter, The building new is used
[or storing stacks of patic deots and other matern-
iala,

When asked why he decided mot to continue with
local materials only, Wes replied, "We failed.
We srven't asmatl eacugh to live in a third world
counLry."

intent of this indiam Housc Prows

local tmaterials.

Wes's answer does not mean that The Land
Instituie has abaindoned iks primciple that
regions should develop construction techniques
utilizing local resources. The adohe walls of
the growhole and tamped earth walls of the Indian
House were experiments in using the clay soil
found at The Land. Perhaps future students or
research associates will have ideas for building
roofs and roof supports from local matevials.



Alternatives in Waste Disposal

TRarrsl Composting Toilet Installed

Qur system of disposing of human wastecs is
really ridiculovs. Each flush in a tollet
requires five to seven gallons of good drinking
water to wash away waste to a centralized treat-
ment plant where wastes and water are separated
and the water i3 returned to the comsumer.
Approximately 42% of residential water usage is
for the transportation of human waste. Not only
is this a poor use of water rescurces, but a
waste of potentisl fertilizer.

During the 1978 fall semester at The Land,
I became Interested in composting toilets as

better technology for the disposal of human wastes.

1 learned that there are several different types
of composting toilets. Two commercially avallable
for houssehold use are 1} the large composting
toilet with few moving parts, consisting of a
tank with an inclined floor and a capacity of at
least one cuhic yard: 2) the =mall types wlth an
electric heater, a fan in the tank, and possibly
a mixing amm. An example of the fixrst type is
the €livus Multrum which can be used by four to
six people. The large box of fiberglass or other
impervious material has a bottom sloped at an
angle of twenty to thirty degrees. A continuous
flow of air through the material at the bottom
aides in the composting procegs as the wastes
reach the peat moss starter. The smallex units
depend upon eleckricity to heat, provide circu-
latlon by a fan, and in some cases hlades to stir
the compesting material. Warmer temperatures
produce rapid decomposition and evaporation of
liquid. These require a space of two to four
cubic feet from the base for installation. &
vent stack is required ten feet above any point
and two feet from the base 2s a hack-up system
should the electric fan fail. These units can
gerve three to five pecople, though overload can
be a prablem. 3

Other esutdoor cheices are pit and hucket
privies, earth closets, barrel or drum privies
and wvault privies. The Farralones Institute in
California has a vault compost privy which
conalsts of a superstructure or housing exten~
_sion over am impervious chamber which receives
and composts human body wastes. The composting
chamber is constructed of concrete and cement
blocks to provide a sanitary barrier between
wastes and the immediate epviromment. The wault
is divided into two parts by a wall in the
middle to allow compostin% of one side while
the other side is in use,

For a project during the fall semester, I
chose te use the barrel composting method for 1ts
convenience in maintenance and handling dwring
the composting periocd. When the barrel is full,
it is tightly sealed, painted black, and set out

(24)

in the sun for the wastes to decompose. Once a
month or so it should be rolled wigercusly.

The flrst job was to prepares the building
to house the composting toilet. Wes bought a
building last summer for twelve dollars which
had been used lo test crank cases. The walls
inside and out were soaked with oil and dirt, so
1 scraped and painted them. We leveled the dirt
floor, then covered it with pallets and bricks.

Pat Dreese and I made a trip to the local
pizza factory to zcquirce two 55 gallon drums that
formerly contained pizza sauce. The idea was to
have two barrels, cme for composting while the
other iz in use, but I was able to complete only
one barrel before the end of the semester. After
studying plans in Bural Wastewater Disposail
Alternatives, we came up with a plan for adapting
the barrels to ocur purpose. Wes and I drilled a
hole in the side of the barrel six to eight
inches from the bottom for a three-fourths inch
close nipple. The nipple connected on both sides
to a ninety degree elbow galvanized pipe that
held three=fourths inch plastic pipe. The inside
pipe had holes drilled for air Lo circulate
through the waste. The outside pipe led to a hole
in the back wall behind the barrel. B8Small mesh
screen was placed over the ond on the outside
pipe to keep small intruders out. {See illus.)

SeATE R
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Most people respond negatively to the idea
of a composting toilet, located indoors or
putdoors, as the thought is related to a2 ling-

- ering smell opnee experiepced in an guthouse.

However, a properly operating compeosting teilet



should have no disagreeable odor. Extéss
moisture, Lhe cause of odors, is provented by
theaddition of organic material to absorb the
moisture and by proper venting., {The venting
system does work in our barvel.) Arrow, a friend
of students at The Land, visited ome day while
I was working on my projeclt and told me about the
compoating barrel privy he had built and how it
had worked. To solve the Fiquid build-up problem,
he simply asked users to put only solid waste
into the composting tollet. Rather than do this,'
I decided to make sure enough organic material
would be availabie to add, For an initial start,
5ix to elght inches of dry wood shavings were
placecd in the barrel. (Shavings are better than
sawdust as they are more absprbent and allow mor
air eirculation. ) I placed a bag of leaves and
a barrel of sawdust with a measuring container
in the building, then put a note ou the wall
telling visitors to add the leaves and sawdust
after every use.
The zeat for the barrel was made by cutting
a hole in the tep and attaching a plastic toilet
seat. We placed a large black of woad in front
of the barrel to help short people climb up and
to provide a place for dangling feet to rest,
Although disease organisms are not supposed
toe survive the conditions of aerghic decomposition
(160 degrees F., in the center of decomposing
matter), some health officials recommend using the
resulting humus from the composting toilet for
fertilizing shrubs and flowers, not vegetables.
We shall probably use the humus at The Land on
the trees and shrubs,

o #61. The Land.

“The. barrel composting tollet is appropriate
BuEs there ave many other kinds of
systems which are practical for wrban as well as
rural settings. The state of Maine was the first
state to recognize the value of composting
toilets and has encouraged their use if they meet
certain standards of perfonnance.5 After the
drouth in the West in 1977=-78, California and
Oregon communities hegan te look more favorably
upont composting toilets as they faced a water
shortage. Aa the costs of large, centralized
sewage treatment plants increase, more indivi-
duals and communities will realize the potential
of the composting tollet, The end of the flushing
ere may be in sight.

Carol Maguire
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Jim Peterson explains sur research to visitors.

Visitor Policy

Visitors are welcome at The Land if they make
arrangements ahead of time. We do not have a reg-
ular visiting day or a scheduled open house. How-
ever, from time to time we host visiting classes
or groups from various places on the same day.

~June 9 - 12 nhoont -

PRt

Our students gencrally are not at The Land on
weekends, unless Lhere is a special program, and
we ask that people not "just drop in" on Satucday
and Sunday. However, those who would like to find
out more about The Land Institute by seeing it are
invited to write or call (913=823«8967) and we
will set a mutually agreeable time for the visit,

Calendar

June 2 - 1:30 P.M. =  Annual Meeting of the
Board of Dirvectors of The Land Institute.
June 2 = 4:30 P.M, - PRATRTE ROOTS/HUMAN ROOQTS
Program at Evans Ranch,

June 3 - 10:00 A.M., = Friends of The Land meet
Friends of the EBarth.

June 4 - QUR EMERGY FUTURE: Soft Paths vs. Hard
Paths. Energy course begins at The Land,

Anti nuclear rally at Jehn

- Bedmond Reservair near Burlingten, Ks,
June 29 - last day fer summer energy course.

-

The Fall Term begins on September 10. The
Land Institute admits students of any race, celot,
and national or ethnic origin. College credit is
available through Marymount College in 5alina.

ot P ey



Preserving the @aﬁigrmg@rmﬁﬂs@ island

by

Dr. Chatrles Grimwood

Department of Biology, Marymount College

It iz now over 100 years since the [irst
National Park was established. The several doz-
an natural areas now preserved by the National
Park Service are an extension of an ethic which
sceks to bring humans and their environment inte
closer haymony. Setting aside such natural areas
is a step toward our maintaining an equilibrium
with nature. Many of thc major ecosystems of the
country are included, but one major gap is Lhe
tallgrass prairie, one of the large and highly
productive ecosystems of North America. Tallgrass
prairic was a spectagular segment of the eavly
American landscape with grass tall cnough to
reach the hat of a person riding a horse.

Since its settlement im the 19%th century,
the tallgrass prairic of North America has gotten
smaller cach year. TIts rich, dark soil has largely
been converted to agricultural use. From its ori-
ginal size of mcarly a gquarter of s billion acrecs,
extending from Indiana to the Great Plains and
from Canada to Texas, it is now essentially re-
duced to the Flint H1lls of easlern Kansas and a
few relatively small, scattered sites elsewhere.

It is important thatb a sample of the remaining
tallgrass prairie and each other major escosystem
be included in a Natiomal Park. Such matural arcas
are important Lo us for a mumber of reasons, in=
cluding helping us te learn how to manage our farms
atd pastures to make thom as long 1asting as nat-
ural ecosystems.

A Tallgrass Pmirie Wational Park and Tallgrass
Prairie Mational Presevve totalling about 310
square miles have been proposed inm the Kansas Flint
Hills. Suggested alternatives or edditions to this
single protected area include a scenic parkway or
a system of smaller protected areas at seenic sites
along a parkway. However, some people say there
is no need [or any types of protected tallgrass
prairie. 1In their view it is and will contioue o
be maintained in its criginal condition. Its pre-
sent use might simply be perpetuated with land-

“yse zoning, for example, :

This disagreement is of political, social and
scientific importance, Hopefully this papex will
provide a clear perspective of the issuc, parti-
cularly [rom & vicwpoint of hiolegical ronserva-
Lion. A key comcepk that will be [orwarded is
that natere preserves are islands for living or-
ganisms which-can exist In a chauging world,

Supporters of the proposed National Park and
Preserve consider the life that imhabitated Lhe
primeval prairie, and the sights, sounds, adors
and history of this core of North America worthy
of protection. The feel of standing in the midst

of a windsweplk sea of grass, which many ot our
ancestors knew as they lived on or tvavcled through
these tallgrass prairies, Is something supporters
of the Park say should be felt by all Amevicans
today and in the future, A National Park would
guarantee thls possibility; the park system was
established to preserve scemic, educational and
scientific values found in representative portions
of our land. There ate indeed many secial, pol-
itical and cconomic argumenks fer and agaimst the
Park to be considered, The casc for a park has
been presented by Duncan (1) and Copglns and
McCloskey (2},

PRESERVING NOB-HUMAN LIFE

[ wish to [ecus on a specifically biclo-
gical {ssue relating to the tallgrass prairie
contraversy. How can we best preserve Lhe diverse
farms of life native to the prairie for Lhe be-
nofit of our own and future generations? Omne
goal of a Mational Park, large or small, would be
to preserve the native life of the tallgrass
prafrie,

why should a human he concerned about pre-
serving non~human life? We humans sharc a common
origin with other organisms and we find inspi-
ration and besuty in many of them, More practi=
cally, other organiams are genetic and chemical
resources that are usclul in planl breeding, pest
conttrol and biomedical research (3). This means
that humankind loses when a spucies disappears.

o wonder some people are worried thal mammal
specles now go extincl at a rate per yoear nearly
fifty times that of only 200 ycars ago (=),

A less humane-centcred viewpoint argues that
natural objecis should possess some righls in A
legal sense (5). Do we humans possess an unqual-
ified right, either legally or ethically, to de-
prive other spccles of continuad

Prescrving living diversity 7s a worthy goal
What then is a vseful stra-
tegy for achieving that goal? For this discussion
I shall delincate this questionm into three levels:
preservation of genes and populations, specles,
and interacting communities.

Genetic variability in populations is the
raw material of evolutien. Tt is equally neces-
sary in the breeding of domesticated animals and
plants. However, modern agriculture with its
emphasis on breeding uniform, high-ptueducing var=
ieties often crodes pene diversity im thesc very
organisms {6). FEuliphtemed self-interest dictates
that we recopnize the danger in losing genctic
variants that are essentlal to meeting long-tcrm

pxistence?

for several reasons.

{26)



human needs. In fact, the Natiomal Reséarch'
Council (7) concluded that efforts at preserving
genetic variation must facus on preserving large
populations of organisus, rvather than merely a
few hreeders, Organlisms native to the tallgrass
prairie, for example, may contain genes vital to
the hreeding of new crop varietics or to the sta-
bility and imprevemenl ol exisling ones.

The cxtinetion of diversily at the gene and
population level can be a step toward extimction
alk the spocics level. The loss of any species
can be seen as hazardous to humans for scveral
reasons, There is, of course, the aesthetic or
relivlous reason that the beauty of the planet is
diminished when a species is lost. Another rea-
son is for the use, either current or potential,
of a species In science and technology applied
to buman meeds., A third compelling argument is
that it is extrcmely difficult to predict the
long=-term conseoucnces of slmplifying living eco-
aystems hy losing species. Omne possible conse-
quence is that ocutbreaks of pests after the extinc-
Cilon of a predator might occur,

Preservation at the third level of diversity
foliows legically from the first twn. An eco-
system is simplified when a specics 1s lost.
S3icplified communities may be unstable communi-
ties, Loss of either ocrganisms or habitat may
regult in other nrganisms or habitats being lost,
hecause a speclies ovr a population may neot survive
when deprived of the diverse, complex community
in which it evelved. The meost productive method
for pratecting endangeved or threatened species
is through preservation of sufficient suitable
habitat (8.

WHY PRESFRVE PRAIRIE?

How do these broad statements apply uore
specifically to prairie preservation? The tall=-
grass prairie is an important reservoir of genes
because it contains many economically useful ore
ratiisms, particularly plants.
used as pasture and hay., The dominant grass species
are uscd as scod crops, Futurce {ocd crops may
be developed from prairie plants, such as eastern
wama grass (9). The loss of gene wvariahility in
a dominant plant speeies would have profound eco=
nomic and eseological effects.

The tallgrass prairle has already lost some
species. The waplti (Amcrican elk) and bison are
examples, Grazing by cattle has gltered the rel-
ative abundance of plant species. Replacing
prairie specles with domesticated plants, for ex-
ample food or hay crops, has simplified Laligrass
prairie. It is therefore vital that some of the
praivie's diversity be retained as we continue to
alter this once vast ecosystem,

Kot 8ll matural communities that existed
when humans first reached WNorth America can be
prescrved In their primitive ferm. The key is
Lo pinpeint the proper level of diversity pre-
servation between 100% wilderness and 180% humen

The ecosystem is

(27}

' chatged ecasystems. Bul why worry about prairie?

Perhaps & historical sketch of wy own pet-
spective toward Natiomal Parks and the talle
grass prairie will be dmstructive. Most years
of my life have been spent in ox ncar the Flint
#ills. At first T, as Aldo Lecpold said conecern-
ing mestheties (10), defined scemery only in
terms of mountains and pine trees and did aok
fully see the other quality that surrounded me.
My initial view of Natlomal Parks developed some-
what from this perspectlive of what 'scencry"
was worthy of Park status. It was noft vatil I
studied Natipnal Farks in depth and had worked
at Mount Rainier Mational Fark, Washingteon,
that a more encompasaing view of a National Park
really became Implanted in my mind. Many Parks,
indeed mature preserves of all types, are fast
becoming islands of heauty and diversity in a
technologically-altered world, The striking
contrast I experienced as I crossed the boundaxry
into Mount Rainier enforced this broadening defi-
nition, This glaciated volcano and Iits surround-
ing tundra and forest are nmearly isolated among
the logging and commercial develeopments ol the
Cascade Mountains. It i3 an island In the treest
zensde of the word,

I= nol the native tallgrass prairic in a
gimilar situation? This once vast prairie has
heen reduced esszenlially to a Flint Hitls island
by extensive farming, reoad building and urban-
ization, and Lallgrass prairie reduction conti-
files wilh the invasion of trecs il preiric [fires
are extinguished, It centinucs when pasture
grasses not native to this prairie are planted
to teplace Lhe native species, [t continues
when pipelines and microwave Lowers are con-
strected, The Flini Hills prairie that my ances-
tors homesteaded in the 13th century are not the
same I experienced as a boy. The Flint Hills
I hiked, camped and loved years ago are not the
hills af today.

In my case it took time away from those
hills and a period of reflection and study to
recoghize Lhe farces that are Inmexorably changing
thet. Geologically the Flint Hills have changed
little, but biclogically they have changed, A
"busted" section of prairie sod planted to wheat
iz & striking Dbiological change. DRut, several
thousand acres replanted into fescue west of To-
peka or the decline in native wildlife and plant
species, even after well-managed callle grazing,
may tiot be tearly so obvious to the untuned eye.




THE TALLCRASS TSLAND

A biological island may be classical, in the
senge of land surrouinded by water, or more abstract,
hut nenetheless biologically real, in a mountain
surrounded by deserl, a lake surrounded by lorest
or a pralirie surrounded by agricultural [ields,
What facters determine the mumber of different
kinds of organisms that will survive on an island
like Mount Rainier or a tallgrass prairic preoserve?
The number of species on an island seems to re-
present a dynamic eguilibrium between the addition,

by immigratien or evelution, of organisms to the
is5land and loss, by extinction or emigratiom, ol
organisms from the izland {11}.

4 relationship has been observed between is-
land size and number of species. A rough rule
is thal a tenfold reduction in island area cov-
responds to a halvieg of the equilibrium numher
of species present (17}, Very roughly speaking,
therefore, one could predict that in a sea of
altered prairie a tallgrass park of the size now
proposcd (about 300 sguare miles or less than one
tenth of one percent of the original 325,000
square miles) would have at equilibrium a number
of specics ecual to about twelve percent thatl of
the original prairic wilderoess,

snother factor jn the species equilibrium
number is the distance ol the island frem a colo-
nizabion source. If ome were to compare EWwo oceanic
or habitat islands of equal sizc, one would likely
find more species on Lhe island near to the "maine-
land" site from which migrants could inhabit the
island. 4An cquilibrium might result through the
fullowing scenario. As a new island forms, for
cxample & voleanic island in the oesan, it is
calonized by birds. Immigration rate is imitially
high because every species that lands is a new one.
The ruate at which new bird species are added wiltl
then decrease as the number of species on the is-
land increascs; the "pool' of possible species
becomes depleted. Conversely, the rate at which
bird species go ewxtinct on Lhe island is at first
law because there are few specles to become extinct.
Extinction rate then jincreascs because of Increased
competiltion hetween species and, pessibly, preda-
tion and disease. An cguilibrium results im which
addition balances loss. Finally, Lhe larger and
less izolated the island, the more spceles it should
contain at equlibrium. Targe islands contain
more diverse habitats and support larger popula-
tions; immigration rates are higher to fislands
near a wainland than to iseclated islands,

411 island can be viewed under Lhreoe bread
circoemsktances: (a} as it approaches its equili-
brium Lhrough inereasing species oumbers, such ag
the newly formed island in an ocean, {(h) as it is
al couilibrium, and (e) as it approachcs ecuili-
brium throvgh Tosing species, such as when a moist
forest island shrimks as it is invaded by a
crowing desert. Islands of kalluvass prairie
fit the third circumstance. The =zize of the tall-
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grass '"island" on our contincnt is shrinking as
it is "ionvaded" by plows, fescue, catlle and human-
kind.

PRESFRVTNG THE TALLCRASS L[SLAND

Proposals For Lhe Tallgrass Prairic Halional
Park and Preserve should be evaluated from the
What is the
likely number of getes, species and comrunitics
that will Dbe retained in a park af given size,

izsland emuilibrium perspective,

shape and isclation?
prairie islands along

Will a strip of =mall
a scenic parvkway ecusl a
single, large park in terms of hiolegical diver-
sity? Should society proscrve 300 parks of
one scuare wile each or one park of 330 square
miles? These arc vital aueations hecause of
theitr ecotomic and social impact, in additien to
their biological importance., And, as you surely
suspect, theve is mo simple answer.

We cannot save all the bilolegical diversity
of the primeval tallgrass prairie., What we can
do is strive to mecl a balance between preserving



binlogical diversity and agricultural,; urbal ddd ~
other uses of the prairies. Many uses are valid.
That is, we need both a park and ranches, the same
as we need parks as well as homes in ¢itics, The
need for a prairie park is no mere a eriticism of
ranchets than a city park 1s a critieism of home-
cwners in Lhe eilty  Cattle ranching in prairie

is certainly as valld a usc as plowing and planting
wheat on praitie land., In fact, it i3 far better
as far as prairie perpetuation is concerncd,

If a fraction of Lhe tallgrass prairie were
sel aside as a preserve and the rost altered by
humains, the park would at first be “supersaturated”
with specics. The number there would have cvolved
in a prairic wuch larger in avea than that of
In moving toward a new equilibrium
the preserve island would experience an extinetion
rate higher than the rate at which new ergapisms
migrated onto the island. A resultant decrease
in specles nomber Lowards equilibriom has been
documented in land-bridge islands, such as in
Japan off Asia and Britain off Europe, as they
were separated from Lhe mainland by a rise in
sea level after the most recent ice age (13).
Similar findings were obtainad in a study of
mammal species on mountain islands created by
expansion of the Norlh American desert {14} and
bird species on a [orest island crcated by con-
struction of the Panama Camal (153},

The vltimate eouilibrium number of preserved
species will be affected also by the respeclive
probabilities of survival of each original species.
T¢ they were zll couwal in this respeci, then it
could be that a large numher of small tallgrass
prairie reserves would be as workable as a siogle
large preserve {16), However, it is known that
different specics have different minimum aveas
required for survival, based on their capakility
for migration between islands and on thelr

the preserve,

minimum population zize renmuired to avold extlnee
tion. Many plants and animals are quite seden-
tary, so a loeal extincltion may not be replaced
by other members of the species migrating into
the habitat. Animals with very large territony
requitements, the larger predators like eagles,
for example, are Lypical of species prone to ex-
tinction on small islands.

Some large species have alrcady heen virtually
logt from the tallgrass prairic and remain only
where preservoed by humans in other ecosystems.
Loss of animals like wapiti and hison whiech in
& natural situation recuire large areas and gem-
erally live at low densitics, and the loss of
"specialiat" animals with specialized [ood or
habitat recquirements, may lead te "denzity com-
pensation” (17) where more generalized, smaller
species increasc in number. Wilseon and Willls (13}
said that, taken te their extremes, the early
loss of specialists and of large species, toge-
ther with Lthe effects of reducing island area,
may ",..result in the domination of small parks
by rats, cockrpaches, sparrows, and similar in-
vaders from mearby human arcas." Such a park

"'Qddld{cettainly have lost much of its veason for

exislence. .

There iz some disagréement among sclentists
as to the optimal general desige for natural
reserves., This disagreement, like that in many
arcas of selence, is based on the L[act that the
theories being applied are relatively new and
have not been intensively tesled due to lack of
data. However, by looking at the design prin-
ciples proposcd (19, 20, 21) and the discussion
that is eccurring over their validity we can
ztill find impertant points for use in planning
Lallerass prairie preservation,

1. Individual preserves should be as large
as feasible in order to minimize extinetion rates.
However, this principle cannaot he gemevally applied
to all natural preserves {(72) and will he dis-
cussed later. '

2. Multiple prescrves designed Lo contain
unigque prairvie habitats or species should be lo-
cated as closely togsther as pessible. This
would facilitate migration among the preserves
and maximize the eaquilibrium species numher.
Deliherate transplantations of species would alse
he easier,

Figure 2. Posstbie shapes of natural preserves. In each case ihe

design on the left would 1ikely suppert more species than the one on
the right. The total area would be about the same, howewer,

(2%)




3. & prescrve should be as round in shapel
as possible, This is because of a "peninsula
effect" where dispersal rates to outlying areas
in a preserve with a linear shape may be so low
as to diminish recolenization followlng local
extinctions {23). Such an effect iz scen in a
lower pumber of land bhird specles on the Florida
and Baja California peninsulas relative to com-
parable non=peninsular arecas.

4. Barriers Lo dispersal, such as power
line rights-of-way or roads, should he minimized.
A preserve cut into two pieces by a frceway may
for scme species effectively cut thelir habitat
in half and may also, by increasing extinctioen,
lower the equilibrium number of species [or the
preserve.

5. Isoplation of multiple preserves can be
reduced through dispersal corriders or "stepplaog-
stonos' of nmatural habltat between them.

The major point of controversy is the prin-
ciple of making a preserve as large as possible,
An abundance of migratlon and extinction data on
many species would be required in order to kboow
positively whether the tallgrass prairic would
be best preserved in a system of seoveral small
preserves ot a small number of large preserves.
Also, in order to optimally preserve gepetic
variability, it is necessary to know how it is
geographically distributed. One speciles might
have geographically widespread pepulatiens, each
population quite uniform within itself, but
vuite different from the other populations. An-
other species might contain widespread populations
similar to each other, yet each population might
be genetically varisble within itself. 1In the
first case a large number of small preserves
would be appropriate. Both types of variation
have Bbeen observed in pralrie species (for ex-
ample 24, 25}. However, nmo accurale statement
about the degree to which each type of variation
is' found in the prairie can be made until further

studies are done.
It seems premature to suggest uncquivocally

either several small sites or one large site as

the more desired strategy for the tallgrass
prairie. Is it therefore possible to derive any
applicable comclusion from theories on island
diversity? Yes, when one alaoc considers cther
factors: 1. some types of tallgrass preserves arc
already established, 2. dinflation is hitting

the U, §. economy, and 3. the probability is

high for continued alteration of the prairie in

the futwre,

THE PROPOSAL

Making decisions baszed on too little suppor-
tive data is a common problem in a fast-changing
technological soclety. Unfortunately the conse-
quence of delaying decisions makes a wait for mare
data the worse alternative.

I helieve that a decision to support a single;

(30)

-large Tallgrass Prairie Katiomal Park and Preserve

An ideal situatlon
biologically would be Lo have a moratorium on fur-
ther alteration of the tallgrass prairie,; a savings
account growing at the inflation rate of land
prices to hold the money necessary Lo purchase
preserve acteage, and a large stafl ol cecologists
painstakingly studying the extinction and immigra-
tion rates, habitat vequirements and genetic var-
iability of as many prairie species as possible.
However, there is no meratorium, Congressional
appropriaticns for parks are not made that way,
and research funding for ecelogists deing basic
science is very limited,

Tallgrass prairie preserves already estab-
lished are relatively small and isolated., The
largest in the United States is Kouza Frairie near
Manhattan, FKansas. TIts 8,600 actes may secm
lavge when compared with the Clay Prairie in Iowa
{less than 3 acres), but it is probably less than
1/20,000th of the size of the orlginal tallgrass
prairie. TIsland prairies like these and others

is founded in scwvnd rezasoning.

preserved by The Natuve Ceonservancy, as well as

prescerved prairie acreage near rescervoirs, In
state parks and on private lands, constitute a
significant meatis of Lallgrass prairie preserva-
Lion. In many ways they meet needs for a system
of small preserves, Their major drawbacks may be
in differing management poals [rom & MNational

Park, lack of funding and legal protection, and
goographic isclaticn. They are not Matiomal Parks,
but necds for small areas may be met through these
and similar efforts and may nol require the large-
scale work that would be needed for a large pre-
serve, The species which reouire numerous small
islands for preservation are partially provided
for in these presenrves. The foecus then shilts to
large preserves.

Large, contiguous areas ol Lallgrass prairic
are disappearing. Highways, exotie grass intro-
ductions, attempts to develop useable prairie
fertilizars, and other forces are breasking the
native prairies into smaller and smaller islands.
Failure to set asidc a large preserve soon will
probably make the cstablishment of such an entity
extremely difficult or impossihle in the future.

CONCLOSION

It is necessary ke [ocus now on the establish-
ment of a large preserve, As a Nalional Park, this

" preserve would more broadly encompass the people=

oriented educational and scenic objectives than do
many of the smaller preserves. The feeling ol Lthe
vastiicss of the prairies which the pre-settlement
humans enceountered would be retaimed. & suitably
large area for the types of organism and gene
diversity requiring great space would be saved.

The large Park would therefore fulfill mamy human-
nriented needs as well as provide for Lhose species
requirTing large arca. A "large" izland ome thou-



sandth the size of the seriginal tallgrass p
does not seem so lange after all.

Through efforts to prescrve a proposed site
in the Kansas Flint Hills a3 g National Pazrk,
through continued protection of unique, small
prairis sites scatteved across the part of North
America that was once a tallgrass prairie wilder-
ness, and threugh awarcness and use of island
diversity principles in the plapning and manage-
ment of hoth types of preserves, the tallpgrass
prairie will vemain an integral part of the
dmerican scene. It will not become solely a pas-
ture, devoid of many of the species and the aesthew
tic guality of the primeval tallgrass prairie, but
it will continue as a refuge where we and ocur
descendants can rcgain those vital feelings of
cneness with the land we inhabit and preserve
species of value for cur welfave. The buildings
on my family's homestead will disappear, but the
tallgrass prairic can remain. 1 hope we can allow
it to continue into perpetuity as patrt of the com-
scipusness of our nacdion (26).
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tems:

Friends of The Land

The Friends of The Land have been extremely
important to The Land Institute. Many helped
collect materials to build the firat bulldingg
ttany domated time and labor after that building
burned to help starti recomstructing the class-
room/library/shop. Friends donated hooks and
money to help develop another library. The Land
noeds these friends, and stew friends too.

The Land Iastituke is a private, educa-
tiomal-research organization, fiunanced by student
tuitions and private gifts. Contributors recelve
THE LAND REPQRT, any specilal publicatioms, and
notices of interesting events at The Land. The
Land Institute is a non-proflt organization, and
all gifts are tax deductibls.
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{CHECK CATEGORY OF CONTRIBUTION}

$10 $23

—————

S100 5475 (student sponsox)

—

_$3 {subscription to THE LAND REPORT only)
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