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Friends of The Land Study GroUp,.-coceaossoss

purpose of all the work, [no August, four of us
wenl up to & wmuch cgoler Nebraska for a week Lo
attend the Center for Rural Affairs conferenco

on agricultural policy, where we met a divexse

and Interesting group of people working on mamy
levels towatds agricultwral refeorm.
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from her summer in Wew York, and the third and
final seasion of the Lerm began,

We appreciated the classroom sessions again,
after a summer spent on physical work, even
though the prairie ecology queslions and genetics
problems reguired considerable outside-of-class
preparation, 'The readings on information enlropy
and evolution were some of the most thecrctical
and difficult we had ever been assigned at The
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THR LAND LNSTITCTE IS A WONePHOFIT
The 20th Issue Of The Lﬂ'ﬂd R@p@f t EDLCATIONAL-RESEARC! ORCAKIZATION
D DEVOTED TO A SEARCH FOR SUSTAINABLE ALTERMAVLVES:
ana Jackson ACKIGULTURE, EWERGY, SHELVZAR, WASTE WANACEMENT.

Humber 20 on the cover means thai this is
the twentieth time we have written and PTOdUCCd a Black, Stcve Burr, Wichard Courter, Terry Lvaas,
Ieport Of our activities at The Land Institute, pornd Foerskber, [ana Jackson, Wes Jaclksan, Tvy
Since the first ten page newsletter in Decembex Harsh, Gordos Maxwell, Dwight Flatt, John Simpson,
1576, our publication has changed conziderably in
in size and appearance. Nuwbers two and three
were twelve pages; number four was increased to

ROARD OF DBIRTCEORS: Ovville Bidwell, Karen

SQNORARY BOARD: Wendell Rerry, David Brawer,
Alan Gussow, Joan Gussow, amory B. Lovins,
Paul Scars, Williae Irwln Thompsan, John Todd,

28 pages and became a regular magazine with Dunald Worster, E,F, Schumacher (1911-1977)
departments in agriculture, cnewgy and shel tetr, i
{Continued on pg. 6) — - —_—
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Land Institute. After discussing '"The Downward
Slope Lo Greater Diversily" by Dan Brooks and Ed
Wiley, Wes arranged a special semimar [or us
given by one of the authors, Id Wiley, a pro-
fessor at the University of Kansas., We also read
articles about "reindustrializationm,' anmd popu-
lation iszsves, including essays by Garrett Hardin.
Later in Lhe term, we read The Next ELO‘LlOmX ny

tainable Spciety by Lestef RBrown d.l'ld 'T'ha Un%ettr-
1LJ1 of America and The Gift of Good Ldnd by
Wendell Berry.

The classroom sessions sonmebimes went out-
doors, such as the day we went over to the 160
prairie pasturc to discuss successiom. When
Nick Fent drilled a water well in the southeast
part of the 160, we watched and listened as Nick
showed us cach layer he drilled through and
explained its composition,

The papers on our research became less ab-
stract in October when harvest began and data
hepan Lo cote [n., Wednesdays were set aside for
wotk on the papers and trips to Lhe Kansas State
Univexsity library. We took an Inventory of
experiments; fear of failurc and disappoiniment
prew as it hecame obvious that some experiments
and much labor would yield no results. A student
receives one of twe grades at The Land: success
ot [ailure, The tests are taken and graded
daily, in one's own head,

David Burris digging vp a Wild Senna plant.

immigration. He challenges us to face the diffi-
cull dacisions to be wade in the pyesent and
realize the even more difficult decisions to be
Other eventz at The Land in October prevenied made in the future.

us from wortying teo much about reports on the Farly in November, other speskers came to
experiments, Visitors® Day on Dctober 2 was pre- our class: soil conservationists John Piscak and

ceded by a week of clean-up and ocrganizging. Dan Farl Rondy (see pz. 133 and Randy Reichenbach,

Louien visited on October 14, Afler 24 years as economics professor at Kansas Wesleyan, whe spent

a research chemist with Shell 01l Company, Du. 4 netning answering questions which came up while

Luten taught wesource peozraphy at the University we were discussing The Next Iconomy,

of California, Berkeley, for fourteen years, then We harvested vegatables from Lhe garden wntil

was an emeritus lecturer in geography., He ques- November 8, the dale of the first killing frost,

tioned our understanding of the "real value" of During the mild weather, we prepaved for winter by |
resources in the discussion we had with him in oux sawing up a huge pile of scrap comstruction Llumber
morning seszion, Gartebkb and Jane Hardin visited into stover~zize pileces with the new buzz saw on

on October 12 and 20, Dr, Hardin spent twe classe the back of Lhe bractor. |
room zesslons with ws and also gave a public lec- The Land Institute participated in ap enexgy

ture at Kapmsas Wesleyan the evening of Ocioher 19, fair sponsored by radio station KINA on November

Garrett Hardin Is upsetting. He brings up the 12-13. Students took turns supervising an encrgy
bardest of questions regarding popvlation and information bootkh comtaining books and publica-

In the outdoor classtroom, Watching Nick Fent drill the water well,
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tions from oux library.

In November there were more harvests,
drying, threshing and cleaning seed. We weighed
seed, recorded data, and made more Lrips to the
library at Kansas State. These dally tasks

then

R~
their paper.

Helen, Alex, Mark, Juli & David at K,

State
waiting to preszent the papers. ’

Bob Holt at dinner following
the presentatioms.

Marty and Prof.

resuLted in. slow and steady progress toward our
final result--the’ paper, A deadan '
1 was imposed, the day we were to- plesﬂnt “our
papecrs to a group of prolessors in biology and
AT TOTLOMY 4 who make up av informsl Land Tnstitute
research advisory group. Work continved at an
increasingly frantic pace in the last week of
Hovember., Classes stopped and weekend reocrea-
tion stopped, as we spent our time clarifying
the results of our data, organizing tables and
graphs, and typing.

Necembetr Lhe first came. In aspite of our
nexveoushess, the talks went smoothly, and the
discussions afterwards with the professcrs were
interesting and encouraping. The professors who
attended were Ovville Bidwell and Dan Rodgers
from the Agromomy Department and Lloyd Hulbert
and Dick Marzolf from the Biolegy Department at
Kamsas State; Bob HUolt and Jim Hamrick from the
Biology Depariment at the University of Kansas;
and Jim Mayo of the Bilology Department at Fu-
poria State University.

The papers still needed editing, rewriting
and polishing, Work continved on the research
write-ups after the presentationms at K, State.

There was & break from the research work om
Decenber 6 when Wendell Derry visited our class
and answered guestions abeut his essays in The
Cift of Good Land. That evening he read a new
short story to o the students, staff, and a few
Friends of The Land., We all appreciated Lhe
opportunity to hear a good story, read well, in
the company of friends,

All of the papexs were turned in during the
last week and will be published in a special
Land Report Resgarch Supplement later this winter,
a0 we leave with a sense of completion. Each of
us knows what his or her first step will be aftex
this term, but no one is certain about a year
from now., We are all, in & semse, uprocted again,
Wendell Berry writes abeub staying on ‘the land
and stayiog put. While at The Land Institute,
wa've had a glimpse of what it means to set some
roots. T hope we all have the chance to do

that in the future,.

{4}

Wendell Berry, Wes Jackson end students
visit with Friends of The Land.



The agricultural intern program tums from
mid-Feb. wo mid-Dec,; the Growing Season Term.
During spring and fall, mornings are spent in
the classroom, and afterncons arve used fou
physical work related to research, construc-
tionn of mainlenance, Research work dominates
the summer session, bul occasional field trips
and seminars are scheduled,

Intevns receive tuition scholarships and
stipends of approximately 380 a week. They
find their own housing in Salinas and bike or
carpool to The Land for the 9 AM Lo 3 Pm day.

The Lend admits students of any race,

i color, national or ethnic origin., Tor more
information ahout the agricultural intern pro-

gram, wrilte The Land or phome (913} 823-8%67.

Marty Bender Resigns

Marty Bender, research associate at The
Land, resigned in December., Ie will be working
as a naturatist at the Clen Helen Cutdoor Edu-
cation Center in Yellow Springs, Ohie, [rum
January to June 1984, In the fall he hopes to
enter graduale school and work towards a Ph,D,
in ecology.

The T.and Inmstitute had only been in exist-
ence two years when Marty DBender arrived as a
student in the fall of 1978, Marly siayed on
as an unpaid rescarch assocliate the next ysar,
then rewrained as a poorly-pald research associs
ate, and advanced teo the position of a low-paid
reseavrch asscciate in 1982 and 19832, Since all
positions at The Land are low-payving, his value
Lo our educalionalfresearch program was not
measured by his salary,

Marty was Che firsi employee hired after
Wes and Dana Jackson and has bheen a partner in
the evolubion and growth of the educational-
research program. Marvty helped estahlish the
first small polyculbures in the spring of 1979
and transplanied the first plots of Eastern
Gama Grass that fazll., lte worked hard during the
summer of 1920 to get the 4" X 24% plots of
native grasses in bicullures establizhed soulh
of the barn. Marty cellected seed freom all over
the Great Plains and the ¥Midwest and slarted the
Herbary. He helped set up and wodify the irviga-
Lion system. UHe designed and planted new experi-
menls on the 160 acres which The Land purchased,
and he helped plan experimencs for the first
group ef agricultiiral interns, Marty kept
research records, amd he created an extensive
file of articles and information related to
ecological agriculture. Marty also wrote many
articles for The Land Report, amd he co-authored
papers with Wes, which were published in various
journals,

We cannot list all the different responsi-
bililies Marty took on during his five years and
four months at The Land Imstitute, nor adequately
express our appreciatien for his dedication. We
thall sorely miss Marty, but we know it is vight
for him te putrsuve his Interests and ambitions
elsewhere at this time.

Garrett Hardin

Excerpts from Garrett Hardin’s Speech

"1 each sovereign nation asks, "What do we
need in the way of immigration?' it will turn
out that the vast majerity will need vo immi=
gration alb all., The ftrouble arises becausc cern
tain constituent elements will benefit by this
jmmigration which harms the whole. And the most
conapicucus example In vur countyry arc the people
who want to hire workers, particularly the farm
workers, but alse factery workers, for very low
wages. 1hey say they can’t get workers to do
thisz job. Then we zay, 'Why don’t you pay a
higher price?' They zay, 'Well, I can, but it
will add so wmuch to the price of my product that
nobody will buy 1t.' Now they may be righl, in
which case then your next stetement iz, 'If no-
body will buy it at a price that includes a
decent wage for free agents, maybe you shouldn't
make a profit out of it,' This has happened in
the past. Tor example, lhere used to be a fine
Bruzsels lace twoe centuries ago. 1t was made at
the expense of blinding women who made the lace,
They became blind early in their middlie age, HNo-
body makes {ine Brussels lace anymore. Lf thay
did, it would have to be sold at such a high
price, nobody would pay for it, That's fine,
3¢, 1f nebody will pay the price for a head of
lettuce that pays a decent wage Tor the lettuce
picker, we cam do without the lettuce,"

.+« 'People look backwards and say that immi-
gration brought in a lot of fine people. Every-
body,..1ls descended from an immigramt. That’s
true, What's new?! The same thing could be said
in any country in the world,"
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The 20th ISSUB {Gontinued from pg. 2F 75

as well as a news sectien called "AC Vhe Land.”
We moved up to 32 pages in number eight, and to
36 pages in number ten. All issues from ten
through twenty have had 36 pages.

Despite the changes, The Land Report is
5£11! published for the same reason: Lo report
on the activitles of The Land Institute. The
articles describe both the physical and meptal
work carried out by students and staff, Agricul-
tural research and energy projecls arc explained.
Somerimes students and staff write articles about
subjects they have been researching, ot enviyon-
mental, energy or agricultural issues they think
are importamt, Most of the content is related
to sustainable alternatives in apriculture,
energy, shelter and waste management, although
we have also included scctions on alternatives
in nutritiom, heatth care, soclal structure and
wotk., In addition to the departdents about al-
ternatives, The Laod Report contains sections
called "A Sense of Place,' "The Great Plains in
Transition,"” "Praivie Images," ""Perspectives,”
and "Books." All are mot presented in every issue.

In the fall of 1982, this magazine told how
The Fate of the Earth by Jonathan Schell had lim-
croased our tnderatanding thal nuclear war would
be the most serious of all ecologfcal problems.
In the tfall of 1983, the general public was aler-
ted to this by publicity [rom ''The World After
Wuclear War" conference and the TV movie, "The
Day After," People heard Carl Sagan say on TV
that the movie understated the disaaster hy oot
showing "nuclear winter," which would prevent food
production. We know that our work in agwiculture
mus L include intense efforts to halt the arms race,
or it i3 meaningless. In future Land Reporis, we
will include more articles about these efforts.

Peuple associated wilh The Tand comlribute
the material for cach issue, The authors of
articles arc sometimes former students, members
of pur board of directors, or Friends of The
Land, as well as currenl students and staff mem=
bers. Students contribute illustrations and
photographs, although all of the cover photographs

Marty Bender speaking to gucsis on Visitors® Day.
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Linda Oleson

have been by our Avts Associate, 'lerry Fvans,
Two of the cover skelches were drawn by hoard
tnether Dick Courter, and twe were by Iralec
Barnard, a Friend of The Land.

Iditing The Land Reporl has been a "learn
as you go' project for me., This {5 strictly a
"homemade" job, as all the text iz Lyped here
(only headlines are typeset), and I do all the
layout and paste=-up, taking "pholo-ready” copy to
the printer. I have greatly appreciated the
suggestions of Terry Fvansz and the help of Bill
Chegwidden al Arrow Prinling. Linda Okeson types
most of the matervial, copy editing along the way,
and is cur clrculation manager. Without her
patience and encouraging good will, producing
The Land Repeorl three timcs a vear would be
neatly impessible,

Whon the students and T go to Arrow
Printing to coliate The Land Reporl, I wince at
the crooked headlines, the typos, and the wis-
spelled words, which always remain invisible
until 2,000 cepiles are printed. Butb noihing is
more satisfying than taking the mail sacks of
Land Beports to Che post office, and fipatly
sending off anolher issuc bto our contributors and
subscribers.,

Fall Visitors’ Day

Although mot an elegantly-decoraled mecting
root, the eazt scotion of the barn, with its
newly-pourcd concrelbe [loor, was satisfactory as
the lecation for the 1983 Visitors' Day Program
on Sunday afternoon, Oclober 2., Az we expected,
approximately 100 people attended, too many to
meet in the classroom.

ez and Dana Jackson began the program by
explaining lhe history and goals of 'The Land.
Visitors ware then offered tours of the resesarch
plots for plant breeding, rescarch plots for eco=
logical studies, the grganic garden, or the renew-
able energy systems, A slide presentation on
Amish agriculture concluded the program.

Visitors' Day is held every fall Lo give
Friends of The IL.and and other interested per~
sons a chance to meel all the people working at
The Land and find cut what they are doing.



Position for Eeologist Open

The Land Institule is accepting applica-
tiohs For 4 tesearch asspciate 1o begin work as
sxon as possible in 1984, We ave =zeceking a
- plant ecologist with a Ph.D. who is comfortable
with systems modeling, but likes plants better
than mathemwatical models, The scolegist would
do some classroom teaching and assist agricul-
tural interns in research related to perennial

polycultures, The salary is negotiable, Con-
tact Wes Jackson, %13-323-89%967 or £22-5375,

1984 Calendar _
Pab, 13 =~ Friends of The Land Study Group
Feb, 13 - Spring Session Begins
March 17 - Green Thumb Gathering
May 26~27 - THE SIXTD AMRUAL PRATRLE FESTIVAL

Juac 4= Agpg, 3F ~ Sunmer Session

Sept. 4 - Tall Session Begins
Oot. 7 = Visitors' Day
Dec, 1l - Applicalions for 1985 interns due
Dec 14 - Fall Scssion Ends

The Green Thumb
Gathering

when March 17, St, Palrick's
The Land aponasored a
CREEN THUMBE CATHERIWG, a workshop on organic
gardening. We are going to do it agaim on Satur-
day, March 17, 1984,

The workshop will begin in the classroom al
9:00 A.M. and end at 2:30 P.M. Participants
should bring sack lunches, 'The Land will provide
coffee and herb tea.

We will organize the workshop around seven
categories of garden produce: leaves, legumes,
stems and roots, cole crops, cucurbits, miscelil-
aneous fruits, and herbs, With each group, we
shall discusa choosing varielties, planting Limes,
spacidg and interplanting, special needs (soil
types and nutrients), watcring, weed and insect
problems, mulching, barvesting and preserving.

Experienced gardeners will lead the work-
shop, but there will be ample opportunity fox
all participants te learn from each otlher.
Everyone is welcome, from the novice to the mest
experienced gardener.

Pre-registration by March 14 is required.
Those on our mailing list will receive a flyer
with a registralion form on it in the mail early
in March., The fee for the workshop is 55.00 per
person or 56,00 for & married couple., Friends

Five years ago,
Day, [ell om a Salurday,

of The Land pay ounly 52.30 each or $3.00 a couple,

(7]

Pr irie Pogtival ‘84

Herman Daly

to be Bpeaker

"Ecology and Fconomics' will be the theme of
the sixth annual Prairie TFestival to be held on
the weekend of May 26-27 at The Land Institute,

Hexman Daly, Professor of Econowmics at Louis-
iapa State Tniversity, will be the featured
speaker, lle i1s well koown for his interest in
economic development, resources, environmeni and
population expressed it aome Fifty articles in
prolessional journals and antholegies, as well
as four books, including Steady State Egouomics
(1977} and ELonomlcs, Ecology and Erhics TI080Y.

Dr., Daly has been a ford Foundation Visiting
Professor and a Senior Fulbright lecturer in
Brazil, & Rosearch Assoclate at Yale University,
and a Visiting Fellow at the Australian Mational
University. He was the recipient of Louisiana
Stale University's Distinguished Rescarch Master
Myard, He has also served on the boards of advi-
sors of numercus envivonmental organizationa,
including Friends of the LFarth.

The two day Prairie Festival will feature
many other speakers, worksheps and activities
related Lo Lhe theme; as well as prairvie walks
and prairie«-related programs.,

Invitations to the Frairie Testival with
debtails of the program will be mailed In April,
Those not on The Land's mailing list may recelve
an invitation by trequesling one,

Friends of The Land Study Group

Frieads of The Tand ace invited to parti-
cipate in a special study group which will he
prganized on Feb, 13, ot 7:30 P .M. in the class-
roct, There will be noe fee, but participants
will purchase Lheir own books.

This group is for Lheose who would enjoy
reading and discussing books related to social,
aconomic, political and ethical concerns of the
environmental community. HEconomics, Feology and
Fthics by Ulerman Daly, The Hext Economy by Paul
Hawken, Etapding bg_Words by Wendell Lerry, Pro-
gress and Privilege by William Tucker are exan-
ples of books which might be used. Mewmbers of
the group will choose the books to be read and
take turns organizing the discussions. The group
will set the dates to meet and the number of
meetings for each bool,

]

VISTTOR POLICY: Visitors are walcome at The Land

oa week days. Please write or call ahead of time
to make arrangements. Good News! Construction
began on a new bridge in December, but we can't
guarantee its completion by the Prairie Festival,



A Review of the 1983 Ag Rescarch Program

We have just completed the first year of our
agricultural intern program. To accommodate this
new empbasis, we changed our calendar so that
students can be here For 43 comsecutive weeks
begipning in mid-February and ending in mid-Decem-
ber. We abandoned the traditional semester calen-
dat and oxiented cur academic calemdar to the
growing season.

BEven a 43 week calendar does nob glve us
enough time, it seems, to keep from feeling
rushed, We have to start preparing the ground
for planting in March, leaving little time for
designing experiments with the students or giving
them the necessary background in the literature
to theroughly know what is going on here. Oncea
seeds ate in the ground, the experiments run the
experimenters more than the other way around, for
then comes the necessary weeding, irrigating,
pollinating and harvest. After harvest, we skill
have to clean the seeds, dry them, record weights
and analyze data before the results are written
up., Mid-December is here before we know 1t.

We have had problems this first year of the
new program. We expected many of them, but could
not have anticipated the complications of thedir
interactions. low we know more, thanks in large
part to this first group of pioneers, who may, in
fact, have contributed more than they zained,

411 subscquent students will be forever reminded
of the debt they owe this first group.

During most of Jarnuary, and until the stu=
dents came in mid-February, Marty BRBender, Walter
Pickett and I spent countless hours discussing
and outlining possible experliments on the black-
board in the classroom. We ranked them according
to importance and ability to carry out, given our
rasgpurces., We classified them according to three
biolegical guestiops or considerations;

1. Can perennialism and high yleld go

together?

2, Can a polyculture of perennials out-

yield the same specles in monoculture?

3, What ave the management problems asso-

ciated with sunlight-spounscored fertility

and pest control?

By the time the students had arvived, we had
narrowed the number of possible experiments to 43.
Shortly after their srrival, they were given a
sixty page handout describing these 43 experi-
ments, with the explapation that they needed fur-
ther clarification. Of course, all of them could
not be dome this first year, so we asked the stu=
dents to pick those which interested them most,
and welghed their choices against our priorities,
Some of Lhe studemts also had a few experimentis
of their own in mind. We finally selected a
total of 25 candidatez of varying degrees of com-
plexity to be carried cut by ten people, counting
both staff snd students=.

fully enough by Walter, Marty and me,

= S M ternatives n Agricaltire - emme e

Wes Jarkson

Each student, along with Marty and Walter,
then selected from two te four expeviments fou
which he or she would assume primary responsi=-
bility. &ll were asked to refine the write-ups
of any experimenis chosen, cach te IiL on one
page (front and baclk). They were to state the
purpose of the experiment, tell how Lt fit one of
the Ihree questions, and outline the procedure.
Each experiment was given a letter of the alpha-
bet; they were letlered as experiments 4 through
¥. For one reason or another, five exporiments
were never written up, reducing the nwnber to 20.

Experiments were further classified according
to how long it would take to completion, If they
could be finisied in one vear, they were candi-=
dates for which a student could assume primary
responsibility. If they required more than one
year, in most cases the staff assumed primary
responsibility., Some experiments were conducted
to provide baseline informatiom only. The
results of these are necessary for our work, but
not regarded as publishable,

Mortality of the experiments did not stop
at the planning stage. Some wexe dropped after
a devastating mid-May cloudburst, Some were 1ll-
conceiveds they had not been thought through care-
I mowed
through cne replicaiion of an experiment by David
Burris with the Ford tractor and the six [eet
rotary mower one weekend. David was leinder to me
than I would have been to him had it been Lhe
other way around. Some experiments which had
been nursed through one of the worst droughts in
history, then carefully harvested, the seed
cleaned and weighed, showed statistical results
of "no difference," especially disappointing te
the students in charge, but also to all of us,

What did we learn from the research conducted
during the past 43 weeks {other than how to
tighten up our experiments, how to better organize

Alex Stone & Wes Jackson discussing experiments.




our werk foree, bhow Lo ask better questioms, how
to dry our seeds, how to marshall the prriinent
literature in a more officient manmer, how to
better coordinate our classtoom work and research
interesls)f The resulls of some of our experi-
wents will appear in write=ups to be published in
a special Land Report Research Supplement, which
we will make available to allyone Upon reﬁuest,

Some of the more salient things we learned
can be surmmarized as follows,

—e=ficultures of 11lincis Dundle Tlower { a
nitwogen fixing legume) and Wild Senna ( a non-
nitrogen fixing logume) did not overyield in the
fivst year. {(Overyielding occurs when two plants
growing together produce more than both growing
in monoculture,) It made no difference statis-
tically whether Lhey werc planted in alternating
rows ot alternated within rows, How dense they
were planted did mot affect these conclusions.
We dintend to keep studying these plets though,
for nitrogen may eventually accumulate enough to
tgke a differepce,

~~-The growth rates of Fivst, second and
third year Maximilian's Sunflower planlbs are the
same. The second and third year plants shot up
earlier in the =spring, drawing on Che resources
stored 1In the parts below ground, The first year
plants were seedlings and pgerminated afley their
vlder relatives emerged, but their rate of growth
was Lhe sane,

~—~We found no correlation between flowet
weight and seed weight in Mawximilian's Sunflower,
an important consideration for any future breeding
work with this species.

-=-The amount of biological material the
perennial Wild Senma allocates Lo reptoduction
comparas favorably with domestic annuals. More
research is necdod, but these vesults indicate
that scme perennials may be able to compete
favorably with aonual grains. In other words,
it is not out of the question for perennials to
allocate a substantial quantiiy of biclogical
material to seeds.

~==The yield of Wild Senna for the second
year is now in. Several accessions {an accession
is seed from a locality in natwre) were higher
yiclding in the secend year than in the first.
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Though the vields overall were down in the second
veaw, L bolleve we can blame the drought and high
tetiperatures in some part, Many of the hot, dvy
winds came right at flowering time, and it made
little diffcrence that there was plenty of irri-
cation water at the base of the plants,

These are a Tew of the results from the past
vear, There are numerous experimenis underway
which are of the long-term variety, Much of the
breeding work is still in Lhe early siages. We
have a mutant gene in Eastern Gama (rass which
changes the male parts of the flower into female,
‘This means more seed sel is possible, In fack,
these female flowers so derived are double zeeded,
in contrasl to the regular females which are
single seeded. As the resuvlt of numerous crosses,
the gene respotizible for this is now present in
over forty plants,

Walter has also produced several hybeids
belween winter-hardy Johnson Grass and the common
sorghum this past year, This is an important
step toward making sovgihum, which is perennial in
the tropics, winter-hardy in the mid-lalitude
zones, There iz, nevertheless, lots of breeding
work yet to be done.

We will centinue our breeding werk with sun-
flowers and peremnial wheat grasses and will start
& hreoding program next year to increase the yield
in two species of wild rye, The Clant Wild Rye
is a perennial native to sandy lake shores in the
Soviet Union which grew an eleven inch head at
The Land this year, Its relative grows in Scan-
danavia. DBoth seem to have good yield potential,

Kext year, each person will be responsible
for fewer experiments, but we hope to havoe ten
agriculturel interns instead of six, thus meore
researchers, We will particularly miss Marty
bender who has been with us the past five and =2
haif years. He has worked hard and effectively
in nearly every phase of our program.

We expect to work more closely with resear
chers at Kansas State University, the University
of Kansas, and Euporia State Universily next year,
Several of them will give seminars herxe., Their
critique of our work on December 1, 1283 at KSU



was most useful, and their suggestions for newxt
year's research, very helpful. I hope that some
of our agricultural interns cam go directly inte
eraduate work with these professors and Lhat they
can bnild on some of the research started here.

The Land Report
Research Supplement

To receive a copy of The Lapd Repoxt
Research Supplement, which will be ready in
March, senmd your request with $1,00 for
postage to RESEARCH SUPPLEMENT, The Land
Tnstitute, Rt. 3, Salina, Kansas 67401,
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An Alternative to Revolving Door Crop Varietios
Walter Pickett

in the last 100 years, we have seen yields
of various crops increase dramatically, We have
alsa seen cases of one varigty replacing another
at a steady rate. A new disease resistant
variety 1s released, and inm a few years 1t has
the disease that it had been resistant to. A new
variety, resistant to the same disease, 1Is
developed, and in a few years it also has the
dizeage.

When Turkey Red Wheat was brought to Kansas,
it had some problems. Iis straw was weak, and
it wasn't resistant to cerkain insectis and
diseases. But after 100 years this variety is
as good as ever. How does it differ from mewer
varieties which start out better than Tuckey
Red, but seem to deterioratel

Part of the answer is the farmer's seed
source, Farmers used Lo harvest their grain,
sat some aside for seed, aund eat or sell the
rest. The pathogens (backeria, fungi and
viruses causing plant diseases) adapted to the
crop, but the crop also adapted to the pathogens.
Plants that were killed before producing grainm
left no seed in the nexi generation, Pathogens
that killed & plant too quickly were trapped in
the dead plants, and they themselves died. Most
pathogens can only wmultiply im Living plants.
Therefore, the crop and its pathegens co-evolved.

Today, farmers generally buy seed rather
than saving their own, Almost all farmers buy
new corn and sorghum seed each year., Many buy
new wheat and soybean seced every three years.

Plant breeders greatly speed "evolution" in
their laboratories and greenhouses. They grow
thousands, sometimes millions of plants and
innoculate them with various pathogens. The
only survivors are those most resistant to
disense, When it leaves the plant breeder, a
modern variety is high yielding and disease
resistant, but that variety's evolution is
finished, while its wild pathogens contlnue to
evolvea,

Disease Resistance
The first year that a variety 1s released,
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it appears resistant to many diseases, just as
it did in the labhoratory. Usually it has a
newly discovered genc for resistance te a given
disease, But in that first year, perhaps a
mutant spore lands on the new variety, and the
new resistance gene can't stop the mutant, The
mutant will multiply, but in this year it hurts
only the one plant it is on. Wo one motices.

Farmers who grow the new variety brag about
how well their wheat is doing, and next year
mere farmers grow il, In the meantime, Che
original mutant spore has multiplied itself into
a few thousand or more, bul who worries about a
few thousand sick wheat plants in Kansas? That's
not even one sick plant per acre. ¥The fialds
lock as healtby as ever,

In the third yeaxz, still more [avmers grow
the mew variety. By now there are millions of
the tmutant disease spores. A few farmers may
notice the disease is back in their fields, and
they'1ll say that the new variety is deteriorat-
ing. Yet the variety hasn't changed. Indeed,
the whole problem is that the variety hasn't
changed, but the pathogen has.

In this way, plant breeders have bred path-
ogens since the beginning of plant breeding as a
science, It has heen a constanlk job. It has
taken am average of [ifteen years Lo produce a
new resistant crop verlety. The resistance has
usually lasted only about five years per new
gene,

Of course, breeders looked for new resist-
ance genes, Wheat breeders, for example, first
looked at the old.'"land races,"” or "open pollin-
ated" varieties of wheat, and then the less
closely-related perennial grasses they could
cross with wheat. Most of the genes worked well
for a time, but the record for stem rust
resistance, as one example, is aboul fifteen
YEATrS. By the mid-1970's, soma plant breeders
were worrying about the day wg would rwm ocut of
genes for disease resistance.

All this time, the wild grasses comtinued
to hold their own against diseases, What were
they doing right? What were they doing wrongi



Is the susceptibility to diseases due to the
higher yield? Mo, not directly. Almeost all
crops growm today in the U,S5.4, and LBurope and
miich of the trest of the werld are pure lines or
¥; hybrids, Fp hybrids are the first generation
hybrid between Lwo pure limes, but "pure lines"
needs some explaining.

“"Pure Lines"

In the late nineteenth century, it was dis-
covered that a "land race" of wheal, Turkey Red
for example, Wag really 2 mixture of similar
lines of wheat, One can take a single plant of
Turkey Red wheat and grow all the seedlings of
that plant, and they wonld be much mere uniform
than the original Turkey Red, If the plant were
batter, its offspring would be wniformly better;
if the plant weve worse, its offsprimg would be
uniformly worse, Either way, one would have a
"pure line." Ffxcept for occasional mutations,
it would remain pure and uniform,

0f course, the same line can be uniformly
better in some ways and umilormly worse in other
ways. DBut if 100 different lines were compared,
the best line would be as good or bhetter tham 99%
of the original land vace, Im practice, thow-
sands of selected pure lines were tested. For
each thousand, there should have been ten that
were better than %9% of the land race, but only
the best one was saved in mest cases,

In many ways, this was an improvement. The
original land race was 2 mixture of lines with
slightly different helghts, yield, dates of
maturity, degrees of winter hardiness, drought
tolerance, and disease resistance, All these
traits were uniform in the new pure lines. HRut
a5 the acreage of the pure lines went up, disease
resistance and yield began to drop. The drop in
vield was due to dizease., As oxplained earlier,
the drop in diseasze resistance was due to the
ever-evolving pathogens adapting to the non-
evolving pure lines,

A line selected from Turkey Red was oxigim-
ally only one of the millions of similar lines
that made up Turkey Red., any of Turkey Red's
millions of lines, which were excepltionally susw
ceptible to a common pathogen, would be damaged
by that pathogen. It would yield little,
decrease in nomber relative to other lines, and
perhaps die out completely,.

Lines that were exceptionmally resistant to
the same pathogen would yield better, and become
more common. This is especially true of any new
mutant that 1s more resistant to a pathogen,

On the other hand, each species of pathogen
was (and still is) a complex mixture of lines.,
Some pathogen Llimes cause a more serlious disease
in some wheat lines than in other wheat lines.
The wheat lines more susceptlble to pathogen line
4 becomes more rare, due Tto pathegen line A,
Then the pathogen line A loses its advantage over
other related pathogen lines, and it will itsalf
decrease,

In this way, & land race of a crop, such as
Turkey Red wheat, can co-exist with a population
of pathogens. It is not a static balance, but a

(11)

gelfwcoqrgctingwdynamic equilibrium that can last

indefinitely. UWewton and other pure lines of
wheat cantot do this,

"Multilines"

Docs this mean that we must accept short=
lived warieties or else go back to the old land
races which are often agromomically infevior?

Ho. There is another wav. 1t has been suggestad
that new varieties be developed that are "multi-
lines," Multilines would be mixtures of lines
that have the same height, maturity, yield,
milling and baking guality, etc,, but differ in
disease resistance, Some pathologists have sug-
geated that as few as three lines be combined to
form o multiline variety,_ Others have suggested
mixing ten or more lines. Some have been devel-
cped. ¥or example, a mpltiline wheat variety is
being vsed in Columbia.” Multiline cat varieties
have been developed in the U.S.4A,10

The multiline varieties are working so far,
but they are new and still considetred experinmen-
tal., 1 see one major problem with static multi-
lines: they are mot cowevolving with the patho-
gens. In time, a mutant will appear which over-
comes the resistance of twe or more lines, ‘Then
that mutant will increase, and in time it will
mutate again and be able to increase even mote,
After enough time and cnough pathogen mutations,
the resistance of a static multiline would be
overcome just as the resistance of purs lines
are,

But the mulrilines need not remain static,
If Kansas State University started with Wewtom
wheal right now, by 1986 it could have several
sublines that are 15/1l6 Newton, but each differ-
ing from the original Newton by one or more
disease resistance genres, - By 1990, farumers
could be planting a mixture of these lines. Each
line would be similar in yleld, height, maturity,
and othex needed agronomic tralts, as well as
baking quality, &o far this is a standard
multiline breeding program,

But the program should continue, Every
yvear or two, KSU or various seed companies
should release a new Newton subline, Each farm-
er could mix the wew subline with his seed. This
would continuoualy upset the adaptation of the
pathozens to the multiline,

Turthermore, different [armers would have
different proporticns, And different sublines
might be adapted to different parts of the stata.
Then as spores atre carried argund by the wind,
they would land on different multiline combina-
tions. How can a pathogen co-evolve with some-
thing that changes constantly? I don't helieve
it can. .

Why aren't multilines more commen right
now? The concept Is relatively new, and breeders
in charge of most breading programs are rela-
tively old. Dut it goes beyond simple reluctance
to change when the old metheod still works, sort
of, It probably hasn't escaped the notice of
sead companies that they would sell less seed
with this system, but I do not think that
explains why breeders at public research statioms
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Walter Pickett

are not working more on wultilines, Some will
gay that they are concentrating on increasing
yvield, but meanwhile insects and diseases are
reducing vield by more than new wvarieties out-
yielded varieties of a decade ago. In other
words, the fastest way to increase yileld is to
reduce insects and discases,

I think that a plant breeder explained the
real reason thal multilines are mot more popular
when he told me that backerossing {the way sub-
lines are made) is 'boring.” But like many
boring i%bs, it can now be automated fo a great
extent.

Synthekbic Varleties

Multilines as breeding tools are restricted
to self-pollinated crops such as wheat, barley,
and soybeans. Crops where we are used to Fy
hybrids, such as corn, should be treated some-
what differently.

We have all been told that we should not
save seed from hybrids, Most people have not
been told why. GSeed saved from a hybrid will
lose ome-half the hybrid vigor. In other words,
if hybrid corn gives 100 bushels per acre; and
its inbred parents give 50 bushels per acre,
seed saved from the hybrid would yield 75
bushels per acre, It would stabilize there, if
treated like an open-pollinated varlety, but
fuw people would accept the 25 bushel per acre
loss.

Now if two unrelated hybrids were crossed,
the new hybrid would yield the average of the
two parcnt hybrids. {
hybrid corn formerly was made, But if seed
from this double cross hybrid were saved, it
might yvield 87% bushels per acre. That is a
loss of 124 bushels, which is still toe high.

The first example was a hybrid between two
inbreds, i.e., A ¥ B. The second example wazs 2
hybrid between two hybrids, each having two
inbred parents, f.e. (A X B)Y X {C X L), The
first example lost half its hybrid vigor; the
second example lost only one-fourth of its
hybrid viger. In general, if onc combines N
inbreds to form an open=-pollinated variety
{such a wvariety iz called a aynthetic variety),

This is the way commercial

he/she Téses L/N of the hybrid vigor. By mix=

ing ten unralated fabreds to make a synthetic
variety, only 10% of Lhe hybrid viger is lost.
Thal might be only [ive bushels per acre that
are zacrificed., Increased disease resislance
might add more than five bushels per acve, if
inbreds were chosen correctly,

Qther inbreds could be developed and
relesased. These would be added to farmers’
seed at rates of up to 10%., Some of these
inbreds would be to increase yield directly.
Other inbreds would be new sources of disease
resistance,

Such a program as I have outlined would
not be cheap. We would need many people looking
for new genes, maintaining disease cultures, and
monitering wild pathogen genotypes, We would
need techmicians developing the sublines and
extension agents, who understand the system,
explaining it to farmers. On the other hand,
much less certified seed would be neaded pex
year than is now preoduced.

The results of this method would be better
than the present system (assuming a market for
the extra graim, which is a whole different
matter). We could reduce the chance of disasters
like the southern corn leal blight, which teok
15% of the U.5, car%Scrop but 50% to 100% in
local axeas in 197077 and Victoria blight, which
toek nearly all of the cat crop im 1946=47,

We could make real progress Loward veducing the
vearly little outhreaks of diseases that plague
all our major crops.

Counclusion

I am not suggesting that breeders stop
working on increased yield polential in our
crops. 1 used Newlon wheat as an example, uot
hecause it is the Tinal word in wheat, but
becsuse it was an example of a good wheat that
does not meet its current yield potential because
pathogens evolved while Wewlon remained static,
Any modern wheat could have been the example. A
better vielding wheat could make Newtomn obsolete,
Bul we nced net, musk not, make specific resist-
ance genes become obsolete,

J. E, Van der Plank has pointed out that
cach new resistance to a2 pathogen has lasted abuut
five years, on the average.”” The Land Institute
is working toward crops that may last five or
more years from onc planting, Naturally we are
concerned aboul genetic disease resistance Lhat
doesn't last from one planting to the next.

We are not suggesting that the use of multi=-
lines will be the single final amswer %o plant
diseascs, Rather, for the conventional plant
breeder, il is a way of recapturing scme of the
good that was lost (long-term resistance), wirth-
out sacrificing much of Lhe good that was gained
{yield), Dut there Is a more important lesson
in this. We must continuvally study things im
the wild. Multilines are just an attempt to
copy (and not necessarily to copy closely) a
natural population's genetic siructure. There
arc surely other things to be learned from wild
populations.
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¥ifty years apgo thiz December, the So0il Mr, Piskac and Mr. Bondy talked about
Erosion Service began the Limestone Creek Demon-~ specific s0il conservation practices. Ome thing
stration proiect im Jewell County, Kangsas. (For that Mr, Piskac discusscd was the problem of
mnore details see the Summer 1923 Land Report. ) farmers cutting down their windbreaks. They do

Nationwide, the Givilian Conservation Corps (CCC)
nelped build about 29,000 miles of terraces,
plant nearly 300 million trees, build 3.5 million
check dams and over 2,000 impounding and diversion
dams, and construct about half a million miles of
fencing, according to Soil Conservation Service
fipures im a Salina Journal articie on Sumday,
October 30, 1983 'Ploneerlng Conservation Effortl
Big Step to Success" by Bob Kelly.

In recognition of the 30th anniversary of
major events in the histery of soil conservatiom,
we invited Lwo experls to The Land lnstitulbe to
talk to us about soll conservation. Our guest
speakers wete John Piskac, district comservation-
ist for Jewell Coumty, and Earl Bondy, a Salina
resident, now semi-retired from conservation
work. Mr, Bondy Is also known as "Mz, Stubble-
mulch' because of his work in developing the usc
of crop residuc for soil conservation.

Mr, Piskac presented slides of soil erosion
and soil conscrvation measures in varicus areas
of Kansas. This served Lo remind us that erosion,
which is Lhe basis for the agricultural research
being done here at The Land, is neot a thing of
the past., Slides of conservation work showed
that by using methods available now, we can at
least curb gur ercsion problems.,
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it because they see the tlegative effecls on crop
vield in the rows close to the trecs, whereas
the positive effect of less plant water loss in
the other parts of the f£ield is harder Lo measure.

Although the objcctives are the same, our
sail conservaltion practices have changed since
the 1930's. Some of the old terraces are still
in use, but motre commonly found are newer, larger,
and more evenly-spaced tewraces ko accommodate
large machinery, Practices also differ from
area to area. An example is Lhe use of cement in
8 waterway. It was used in the early days in
Jewell County, whereas Mr, Piskac says that now
they atre. able to establish a waterway with
grasses alome. In other counties, cement is
still needed, Ile did stress rthe impertance of
establishing waterways hefore terraces axe
installed, Nabtive grass mixtures are sometimes
used for waterways, althouph they are harder to
establish than the usuzl grass mixlture

Mr. Bondy explained that to take 1nt0
account the whole conservation pieture, btwo seil
loss oquations are vsed: one assumes water
erosion; and the other, wind. In terms of water
erosion, practices are usually plammed to with-
stand the every ten year, twenty-four hour

{Continued un page 34)



Photovoltaics: A Solar Alternative
Wayne Halozan

Eatly in 1%83, The Land bought its first
photovoltaic panel, an Areco, 1 X 3' class B type.
This slightly defective panel consists of 33
golar cells arranged in series to give a power of
25 wattbts under full sunlight.

The energy 1s stored in twe, six volt golf
cart batteries in series to produce twelwve wvoltbs,
We installed & four amp diocde Lo prevent the
batteries from discharglang Into the panel at
night. The encrgy is presently used Lo light
our composting toilet.

Juli Neander and Alex Stome oTigimally
installed the photoveltaic panel on the south-
facing wall of the classroom to provide light for
the greenhouse, We did mot turn on rhe light
very often and overcharged the hatteries. After
much discnssion, we Installed the panel on the
roof of the composting toilet. We may have the
same problem there, as the tellet is seldom
used at night,

Dependability, low maintenance, and lomg
life-expectancy are the main advantages of
photovoltaics, In Worldwatch Paper number 52,
"Electricity from Sunlight: The Future of
Photovoltaics,” the author Christopher Flawvin
describes how the use of phetoveltaics is
increasing around the world. Ranchers use them
te power tewmote well pumps for wateriug live-
stock, Offshore oil rigs and lighthouscs use
the electricity to power lights and radlos. The
most important uses are in the third world, where
smallscale applications such as electric lights
and refrigerators powered by pholovoliaics are
more economnical than if powered by diesel gener-
ators or from an electrical grid system.

The main disadvantage of photoveltaics in
the U.S. is cost., Christopher Flavin estimates
in the Worldwatch Paper thal photovoltaic elecr

HF

Paul Krumm, operations manager, Installs the
photovoltaic panel on composting toilet,

(14)

tricity is still over five limes as expensive
as conventional power sources, The small panel
purchased by The Land for 5180 is a type B with
a defective solar cell. But that is half the
coat of a type A (no docfects) panel.

The reason for the high cost i3 the process
of manufacturing the cells. Solar cells are
made of silicon wafers in separate layers of
silicon phoaphorus, silicon boron, and an inent
layer of silicon to separvate the two layers. The
layers of silicon are grown as crystals, [roec of
contaminents under high wacuum, The crystals arc
then sliced to & specified Lhickness, wilh matex-
ial losses of up Lo one half due to blade thick-
ness, The corresponding layers are Chen combined
to form the photovoltaic cell.

Alternative methods of manulacturing {such
as using silicon wvapor deposited as a thin filw)
are being reseatched to reduce cost and increase
efficiency. (5ee "Photovoltaicas lUpdate: A Look
at SERI's Amorphous Silicon Research,” Sunpaper,
January 1983 and "The Department of Energy's New
¥ive Year PV Research Plan,” Allternate Sources
of Energy, Volume 64.)

Glven our experience with the maintenance
requirements of wind electric generators, photo-
voltaics seem Lo be a very attraclive alternative.
We have cenzidered incorporating photoveltaic
panels in the plans for a new greenhouse, but
the cosk would be prohibitive. Accarding to
Christopher Flavin (Worldwatch Paper 52, page
6), the average cost for one walt of electricity
at 1982 prices was $10, so a one kilowall capa-
city {enough to light tem, 100 watl bulbs} would
cost FL0,000. There are federal tax credils
and state tax credits in Kansas Lo be claimed
on the installation of s¢lar cquipment. Buk
The Land Instiltute cannot take advantage of
them because it is a nom-profit organization
which pays no income tax.

Cost reduction is obwviouwsly the key to the
future growth of the photovaltaics industry,
and certainly to the future of photovoltaics at
The Land Institute.

New Wind Generator Installed

During Thanksgiving wvacation, ferwmer Land
associate John Craft anchoved a new wind elec-
tric genmerator to the top of the 83' tower. It
is a research prototype machine which is belng
used to test some new generator and retor con-
trol techniques. The downwind unit has rotors
that are 16 feet in diameter, It is a 240 volt,
AC induction generater with a 4 kilowakt
capacity that is interconnected to the utility
system. Both average wind spceed data and power
production in kilowatt hours are being recorded
on a daily basis. The machine is expected Lo
undergo modifications and tesls as results and
time permit, |More details about the machine
wlll appear in subsequent Land Reports.



Sunk Costs and

Sinking Utilities

Mari Peterson

In Kansas, lhe issue is heing raised anew:
"Can we afford to complete the Wolf Creek nuclear
power plant?" Given a limited to non-existent
market for Wolf Creck electricity, it is unlikely
that any additional capital in Wolf Creek will
aver be fully recovered. Majer economic changes
have made Wolf Creek obsolete before it has even
come on line. Wolf Creek iz a bad investment,
and T think we should abandon the project now
and seek a course of action which will best serve
the interests of the sltate and itz citizens,

sShifts in the Economy

Electricity, gas and oil have become an un-
competilive means of providing energy services.
In planning for Wolf Creek, Kansas Gas and Elec-
tric Company (KG&E) and Kansas City Power and
Light Company (KCPE&L) aszsumed that Industrial,
commercial and residential customers would switch
to electricity as oill and gas prices rese at a
rate fasber than electricity prices, BElectricity,
oil and gas prices have behawved as predicted, but
consumers haven't. Why?

For the consumer, the bottom line is maxi-
mizing disposable income or prefits, and the con-
sumer has recognized that the best way to improve
the bolttom line is by decreasing expenses. Con-
sumers benefit by using cheaper energy sexvices,

Consider these facts cited by Amory Lovius
In the Critical Mass Bulletin, November 1353:

=«5ince 1979, the U, 5. has gotten 100 times
a5 much new energy from savings as from all
expansions of supply pubt together.
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~~5inee 197%,. the U, S, has gotlen more new
energy from renewable sources than from all of
the nonrenewables.

Consumers are imvesting in energy efficicney
and reducing their demand for eleclricity.
Between 1979 and 1982, KG4E's eloctricity sales
ave dropped an average of 2.35% a yvear aad KCPAL'c
have dropped an average of 0.8% a year, according
to their 1982 annval reports.

[n 1976, the Nuclear Regulatory Conmission
{NRC), in their Partial Tnitial Decision on Wolf
Creek, predicted a 5.3-6% per year growth in peak
demand , Belwsen 19761982, KG&E's peak demand
increased only 1.8% per year on the average, and
KCP&L's Increased 2,3%, Clearly, the NRC, KG&E
and KCPEL did not envision the erosion of the
utilities’ mass wmarkets and wonopoly conltol as
consumers turned to altermative energy scurces,
although this was predicted by the Mid-America
Coalition for Emergy Alternatives, an intervenor
in the NRC heawxings. The nailvete of Che ¥RC is
best typified by this quotation from the Limited
Conslruction Authorization decision for Wolf
Creek:

Tor the meost part, industrial and
commerclal customers have always pracs

ticed economical use of emergy in or-

der to control costs,..The conserva-

tion effect is largely a cme-time

saving, most of which has already

ocourred,

ilow could the WNRC and the uwtilities err so
badly in thelr projections of future electricity
demand?

Crumbling Assumptions

The utilities' assumptilons that per capita
income would increasc and that interest rates
would remain argund 74T were crucial in the decie
gion to build Wolf Creeck, In reality, wages are
falling, and  according to stockholder reports,
Intarest rates on the majority of the Wolf Creek
debt range from 3-16%.

Ironically, the rising energy prices which
led utilities to believe it was prudent te invest
in "competitive" electrical gemerating capacity
have actually induced changes in the economy
wihich now meke electricity uncempebtilbive. Energy
price increases have had a direct impact on the
cost of capital {(interesl rates), and as energy
and capital have rvisen in value over the last

decade, the relative walue of a worker's time has
declined. (See Paul llawken, The Noxl Econony,

1983, Tlolt Rinehart and Winston, for a Lthorough
review of these economic changes.)

High encrgy prices are conlracling the
economy, and borrowing by all sectors of the
economy has escalated to cover up the contrace
tion. The large demand for capital has pul up-
ward pressure .on interest vates., Real interest
rates (discownting inflatisn) are at an historic
fifty year high: 7-8% im 1952 versus a mormal
2~3%. {(Hawken, page 53)

Meanwhile, labor productivity increased
only 2,57 between 1973 and 1979, Then when oil
prices deubled in 1980, Iabor productivity




dropped 3.2%, negating all gains made since the..

As a result, wages have
declined in real terms. (Hawken, page 31}

The economy has matured, and as individuals
adapt and change thelr economic behaviox, so must
the ntilities. 7The econcmic system is no longer
achieving growth through pure expansion; instead,
it ie undergoing internal restructuring and devel-
opment. All sectors of the economy stand to gain
by investing in these productive, intermal
changes becsuse this is where the potential lies
for Lrue ecopomic growth.

TECAE and KCPAL only stand to lese through
their misreading of the econcmy and theixr mis=-
allocation of capital in Wolf Creek. Unfortim-
ately, their actions will bring harm to the
ratepayers, iuvestors, and the state as well.

1973 o0il embargo.

KG&E and KCP&L Could Go Bankrupt

According to the Wolf Creek Nuclear Project
Cost Summary, submitted teo the Kansas Corperation
Commission on September 30, 1983, the utilities
have spent $1.8 billion om Welf Creek, or approx=
imately 67% of their total estimated cost of con-
struction ($2.6 billion). They must now raise &

minimum of $870 million more to complete the plant.

With little or ne projected demand for Woll
Creek's electricity, KG&E and KCPEL"s massive
investment shows little lLikelihood of tramslating
into real profits. KG&E and KCP&L will be hard
pressed to earn the revenue they hope for, I1£
they tesort to charging customers for the plant,
it is clear that customers will rapidly seek
cheaper alternatives, leaving the utilities with
a dvop in revenue. Should the Kansas Corperation
Commission {KCC) decide to withhold a substantial
portion of the plant's costs from the vate base,
EG&E and KCP&L will lack the necessary revenue
to repay stockholders and bondholders.

The implications for the utility investor
are grim, Though dividends may seem attractive
now, they are largely suppurted by fancy account-
ing techniques aimed at generating more borrowing
potential, One such form of creative accounting
is Allowances for Fumds Used During Comstruction
(AFUDC), which is a large, non-cash, income
credit related to the investment in the incom-
plete plant. Without such eveative accounting,
the utilities' income statements would reflect
their poor financial health. Investors should
not be deceived. The bottom will fall ouk; it's
only a matter of time.

Tmportant Questions

Would it be wise to stop comstruction on
Wolf Creek now? In additiom to the $870 million
needed to complete construction, KG&E and KCPEL
predict decommissioning costs of 3400 million.

Do the utilities have the ability to raise the
capital to cover all costs of the plant? We
should make this determination before the plant
is contaminated by opexation.

If the capital sunk in Wolf Creek is already,
tec a significant degree, lost due to the lack of
a matrket for Wolf Creek electricity, does it
make. sense to continue the borrowing and comstruc-
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means of providing that service.

tion? 1If. it is inevitable that either or beth of
the utilitigs will eveulbually go bankrupt or
default on their leans, isn't il better te stop
construction on Wolf Creek now snd to sztrike a
course for a more productive emergy and economic
plan for the state? If we don't have Woll Creek,
who suffers?

Winners and Losers

Clearly, winners ‘and losers will emerge from
a decision to stop constructlion on Wolf Creek.

The most chvious losers will be stockholders,
bondholders, and the contract firms of Bechtel,
Daniels, Westinghouse and General Electric,
{There may be major problems for the Kansas
Electric Power Cooperative cuslomers, too.) The
winners will be ratepayers, the renewable energy
businesses, the weatherization industry, and the
state,

To clarify who wins and who loses, we must
remember that the renewable enevgy businesses and
the weatherization industry will be winners
whether or mot Wolf Creek is completed, Likewise,
stockholders are hound te be losers whether or
not the plant goes on line, On the losing side,
noti=Kansans hold a large share of the stocks and
bonds which have financed Wolf Creek.  Over 30%
of KC&E's stock is held by investoras in New York,
California, [llinecis, Texas and Florida, according
to Lhe EG&E Financial and Statistical Report,
1977=19582. Moast important, regavrdless of who the
investors are, they chose to invest in KG&E and
Woll Creek and have always had the option of
withdrawing their investment.

The benefit to ratepavers is obvious,
will not have to face the 50-80% increase in
rates predicted by the RCC (Jan. 14, 1934) to
oceur 1f Wolf Creek goes Into operation,

The lights will mot go out for KGEE and
ECP&L customers should Wolf Creek be abandoned,
In fact, the state and its citizens stand to
benefit directly from such a move, through
reduced pressure for low-income energy assis-
tance, lower payments for the electriciLy com=
ponent of the state budget (umiversities, medical
centers, prisons, and stake office buildings),
and less pressure on the southeast Kansas water
gupply as water presently committed to the Johm
Redmerid Reservoir for Wolf Creek becomes availe
able. The greatest gains for the state, however,
will be indivect. These advantages stem from the
potantial for growth in the Kansas ecomnomy.

They

Utllltles have overlooked an important devel=
cpment in the energy ccoumomy. They are essen-
tially in the busimess of providing an caergy
service, and they have sold clectwicity as their
As consuniers
search for cheaper energy scervices, the utilities
can capitalize on that change, or they can ighore
it and lose out altogether,

The current generating capacity ol KGATL and
KCP&L 1s basically adequate to meet current
demand. Should there be a small shortfall in
supply, electricity can be purchased from cne of
the power pools to which KG&R and KCPEL belong,

i



Beyond this, the utilities can capitalize on
demand management by selling energy services,
waste steam from power plants, and capital for
afficiency improvements. For example, 1f wmanage-
menl loans money for soler water heater Invest-
ments, it will gain, because most back-up water
heaters for solar systems are electric, thereby
increasing the utility's hase load while reducing
peak demand. The wtility will be able to use 1ts
generaling capacity more efficiently while exper-

iencing a quick turnover on invested Funds through

customer repayment of the principle and interest.
Both the utility and the customer benefit.

State emergy policy could further these
developments and their benefits to the overall
economy. There would be mo conflict, with Wolf
Creek absent, in imstituting conservation rates,
time-~of-day and seasonal rates, With the state
and the ulilities emphasizing energy efficiency

nalogies.

ytilities,

and reduced overall energy costs, new Industries
could take off in sreaz such as the application
of microprocessors to Industrial equipment, the
development of new residentiat, comnercial aind
industrial energy management services, and the
promotion of selar, cogeneration, and wind tech-
Hew, productive capltal will be geaer-
ated within the state, improvimg the tax base and
the economy.

Without Wolf Creek, resldential ratepayews
will have more disposable income awvallable forx
other purchases, and businesses and industries
will have improved profits through reduced expen-
ses, freelng capital for reinvestment in a more
productive wanner,

Conclusion

Accurately serf?ﬁg lhe aceds of customers
is the mest important business for the utilities
to he in, KG&E and ECP&L are operating in a way
conkrary to the needs of their cuestomers. KCUP&L
recently abandoned its conservation program for
the time being, choosing instead to promote elec-
tricilty consumption. This will not work. The
first rate shock will likely erase all the bene-
fiis of the promotional campaigns.

Wolf Creek iz an uonecessary and costly
investment which will create undue hardship for
the ratepayers and possible bankruptey for the
If the Wolf Creek project is discon-
tinved, nearly all pariies will minimize their
losses, and the utilities and ratepaycrs will be
free to devote their full attention toe profitable
energy lnvestments.

et ot - A e o e A i .

Mari Potersom, executive director of the Kan-
say Natural Resource Council, is a former
Land Institute research asscciale in epergy.

R

e - I arniatives in Shelter e e
A New Greenhouse

The small sclar greenhouse attached to the
building serves The Land Institule well, but it
is net large enough. Rescarch Associate Waltex
Pickett necds to produce two or three extra gen-
erations in the greenhouse each year Lo speed up
the plant breeding process. So we have decided
to build a greenhouse on the 160 acres somewhere
neatr the research plots,

We began serious discussion about this pro=-
ject on Movember 5-6, when we consulted Ralph
{Chip) Rorem, an architect from Essex, Illinois,
Chip walked over the potential building sites on
the 160 acres with Land people, and we talked
about the merits and problems of each. Should
the porth wall be banked by dirt, or would it be
belter at the base of a north-facing slope with
a shelter of trees to the north? The greenhouse
should be located where there is a suitable "fal
"fall" from the sprimg sco we can bring water in
by gravity flow, But it should be easily acces-

sible from the road and fit guietly into the land-

scape.
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Discussions conlinued with Chip in the class-
room where we talked about design. 'The size and
shape must allow space for a potting shed and tool
storage, as well as classroom or conference room
and toilet facilities. We discussed how to cap-
ture and keep the sum's heat and considered the
merits of outside shutters srersus inside movable
insulation, How te bring in maximum light with=
gut losing too much heat through glass at night
iz an important problem. We talked abhout the usc
of reflectors in front of the greenhouse and the
optimum ceiling height, considering plants more
impertant than people.

Chip has drawn some preliminary sketches,
but we still have to think about it tmuch more
hefore we can choose the final plans. The bitter
cold spell around Christmas when there was little
sunshine and subw=zero weather several days in a
row made us concentrate on backeup heat systems
and the need to babyesit plants during such wea-
ther, We hope to make decisions in 1984 and then
sct out teo raise money to build the greenhouse,.
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Iversen, Earl
¥lint Hills South of Emporia, Cattle Pens
Area, Interstate 33, 1979

218 X 328mm.

silver gelatin print,

An Gpen Land: Photographs of the Midwest, 1952-1982
Terry Bvans

On June 10, 1983, a sipnillcant exhibition
of photographs opened at the Art Imstitute of
Chicago. The Open Lands Project, a Chicags land
conservation erganization, originated the show teo
increase public awarcness of the esthetic wvalue
of the Midwoest landscape, The organizakbion hopes
that a greater appreciation of the land by
Midwesterners will lead to a greater interest in
preserving it,

This is the first survey of landscape photo-
graphy in the Midwest, and the 100 pholographs
included in the exhibiltion are hoth historical
and contemporary. Most of the imapges show the
effects of human involvement with the land, a
reminder ¢f the vulnerability of the prairie eco-
system, =o easy Lo manipulate for human purpeses.
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The two photographs reproduced hore were
chosen as strong axamples from both the histor=-
ical and contemporary selections and are of
special interest for The Land Report because they
are about Kansas, In the contemporary photograph
by Bart Iversen, we see lhe integration of
natural landscape and human conslructs into a
disciplined cxpression of line and space, which
conveys a rich sense of design. Joseph Fennell,
on the other hand, was less interested in the
esthebics of the scene than he was in documtenting
an event im 1893, The viewer is moved by the
austerity of the landscape and the isolated
burial site, as well as the memorial observation
of the two people.



Peunell, Joseph Judd silver gelatin print, 133 X Z24mm
Tom Flannagan's Monument, 1598 Modern print by Jom Blumb

from a negative in the Kansas Collection,
University of Kansas, Lawrence, Kansas.

The exhibition is mow at the 1llineis State
Museum at Sprimgfield and will open in early
Januaty at the University of MWorth Dakota, Grand
Forks, From there it will Lravel to Illimois
State University, Normal, and be displayed from
March & tao April 11, It will be shown at Bard =
College, Annandale on Hudson, Wew York, from
July to September, and finally will be featured
in the Nelson Gallery of Art, Kansas City, Mo
from October 28 to December 4, 1984,

Terry Lvans is The Land Institute's
Arts Associale., Three of her photo-
3 sraphs are included in this exhibit.

(19)
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The Prairvie Raptor Project
Juli Meander

that preys on other
snimals for its food. Pawks, owls, cagles, fal=-
cons, kites and vultures are all raptors, There
sre approximately twenty-nine species of raptors
in Kansas, Of the twenty-nine, SOmE live here
year round, sone bresd here, and some just pass
through during migration.

The Prairie Rapter Project 1s a special
project of the Smoky Hills Audubon Socieky.
Maure Weigel started the project five years apgo
after he found two great horned owls, one YOUurlg
that had fellen £rom the nest and one adult that
fiad been badly socaked by a heavy downpour. He
brought them home, built a cage and cared for
them until they could be teleased. He asked the
Audubon Soclety if anyone were doing this and
found that no one was, Lt tock too much time
and too much money.

In April 1979, Maure invested hiz time and
money and started the Raptor Project. With
Audubon Seciely's help, he ohtained the mecessaly
Federal apd stake permits and 2 banding permit.
During the first year, the project rehabilitated
fourteen birds. After five years, it has grown
to ten times that size and witl care fox approxi-
mately 150 birds this year. Birds come frem all
over Kansas, and stay at the facility an average
of three months. In 1981, Maure, Tharesa, Marie
and Aaron Weigel moved to the country northucst
of Salina., In town there was a holding capaclty
of only ten birds; the project can 1OW handle
approximately 75 birds at one time.

Money is a problem, and the project iz grow-
ing faster than the ability to fumd it. Currently,
funding comes from the Sumoky Hills Audubon
Society, the Kansasz Fish and Game Commission
through the mongame division "chickadee check
off," and the Wild Trusl Fund, Taxpayers can
domate one dollar to non-game species protection
by marking a special box on state income Lax
forms, the 'chickadee checkoff.”" The Wild Trust
Fund is administered by the Kansas Fish and Game
Commission, and doners can specilfy how their
contributions are to be used, There are alsoc a
punber of individual sponsors who help pay for
project costs.

A raptor is a bird
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The Kansas State Universily School of
Veterinary Medicine domates its services for
short~term medical and surgical care. There are
about thirty veterinarians and students who work
with bivds from Maure. Ten members of the Smoky
Hills Audubon Seciety Lransport the birds to and
from KU and often pick up birds from people who
have found them, Without these volmmbeers, therc
would be very limited or no veterinary care at
all., Literally at a moment's notice, someone
has always been available to transport an
injured bird.

Having encugh food has often heen a prob-
lem, as almost all the food is donated. There
are now Lhree deep freezews to store decr moat,
rats, mice and whatever other Lypes ol food
arrive on the doorstep. Kansas Fish and Came
has been a major comtributor to the food supply.
Mike Lilttle, the lucal game proftector, brings
road-killed deer amd helps clean it for storing.
This suumer, Hays Fish and Game sent several
lwmdred jack rabbits that were causing problems.
RBefore they shol them, they changed from lead to
steel shet to insure that there would be no
problem of lead poisoning. Hatcheries supply
day-old male chicks that are not seld, end the
Salins animal shelter sends over rabbits,
squirrels, and raccoons {not dogs ov cats). Last
year, Maure drove to Lincoln, Nebraska, to pick
up 750 pounds of rats and mice from a cancer
research imstitute there. A feeding schedule is
kept for each bird for its entire stay.

In order to train the birds to hunt, the
program spends $300 a year on 1ive rats and mice.
Thie year from April 1 to July, there were over
fifty biwds on hand at all times. Tt Lakes an
incredible amount of food for [ifty birds every
day.,

Building cages ls another way that both the
lacal Audubon chapter members and TFish and Game
have assisted. Steve Sorensen, the reglonal
supervisor of Fish and Game, and his crew in
Comeordia, Kansas, worked with Audubon members
tuilding the foster parent cage and the cagle
cage, Fish and Game is now planting 10' and
{rees to landscape Lhe area and create & mMOTEC
patural environment for the birds. The trees
will act as visual barriers between <ages,
attract smaller wildlife, and modify extreme
summer temperatures by shadimpg the cages.
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This past summer, 1 began to work with the
project after going out to see the birds with
Terry Evans. I was amazed: it was hard for me
to stop staring at Lhe raptors, to slop watching
them watch me. Since ihen, other Salinans
(Willow, Eric Wash, Terry Evans, and Bill Howell)
have gonc oul fairly repularly with me to help
build cages, and te feed and process hirds,

When a bird comes in, 1t is weighed,
checked for broken bones or other injuries,
measured for size, and checked for emaciation,
When injured hirds come back from KSU, we provide
convalescent care and rehabilitation. The birds
are kKepl until they cen fly and hunt live prey,
and then they are rveleased. Defore each bird
is rveleased, Maure repeats the measuring and
bands the birds for identification,

4 new bird {3 usually kept in a small
Intensive care cage for close obszervation, then
moved to an intermediate-~zized cage so that it
can begin te stretch its wings. Finally it is
noved to a large flighl cage or flightetraining
cage, where it can fly and hunt, The flight-
training cage is used for young, immature birds
Lhat heve wnot flown before. The cagc is large
enough that they have roomn to fly and glide, It
has a plastic liner buried into the ground around
the cntire perimoter te keep live mice and rats
inside. After the birds have successfully
bunted for approximately thirly days, Maure
releases tham,

Lasl year, the U, 5, ¥ish and Wildlife
Service asled the program to build 2 cage large
enough to housc eagles. 'The cage is one of the

few eaglesflifghl cages, located al a rehabilita-
tion project, in the stale. Zoos have cages

that large, but most do not rehabilitate birds
for release.

The Toster parent cage is a large cage used
to raise nestling-fledgling great horned owls,
The "foster parents" are mature owls, not
releaseable due to injuries which prevent them
from being able to survive in the wild, There
is a nest in the cage where the infants are
placed when they are received. The adults feed
the young, and Lhe chicks imprint off the adults,
solving two rehabilitation problems at once.

Improper imprinting iz as sericus as any
injury. There have been many instances where
birds have Imprinted on humans, Tf a bitd does
not imprint properly, it will mever koow how to
behave in the wild. The second through Lhe sixth
week scems Lo be the most critical time im a
young bird's life, At two weeks, its eyes are
just bheginning to focus, and for the nexl wenth
or maybe longer, it mirror reflects whoever is
taking care of it,

Il only one adull can be used in foster
parenting, it must be the male, The female great
horned owl must be im the breeding mood to take
care of young, and she must have created a 'paix
bond™ with a male to get into a breeding mood,
The male will usually care for lhe young anytime.

The project will get its first rescarch
student from Bethany College this December,
is a big step. TFor five years, records have
kept on every bird in the program, but there
never been Lime to do anything with them.

This
been
has

Maure Welgel trying to catch a harn owl.
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Messuring & Red-tailed Hawlk {in light phase).

Records on Lhe types of birds that have come
in, on the time of year they are received, the
length of stay, the type of injury Imcurred, arnd
whether or mot rthe injury was healable will all
be valuable in helping make decisicns in the
future, For example, during migration scascns,
there may be more birde needing care than atl
other times during the year. Knowing Cthis in
advance will allow planning for adequate space,
food and help to get the work done. The birds
are measured and weighed to help determine their
sex. Wing cord length seems to help indicate
whether they are male or female, TFemales are.
generally larger, but there is an overlap of
large males and small females in some species.

Two artists, Terry Evans and Richard
Courter, now work with the Prairie Raptor prej-
ect, Terry Evans, a professional photographer
for fifteem vears who s also the arts aésbﬁiate
at The Land, is a naltural at handling the bitds
as well as at photographing them. Terry has
taken colored slides of the different raptors
and the tasks involved in the rehabilitatiom ™.

“Usually we jusi take,

take, take from nature,
but giving that bird a
second chance is a way

of giving back to nature.”

process. '[Mese.will be a wajor part of the
educational aspect of the program. Tevry is
also working on a calendar 1llustraled with
photographs of the raptors, Richard Courter has
sketched raptors of Kansas. Vifteen differenl
prints that he has made will be given to people
who sponsoxr the preject, and will also appear on
an educational brochure that Maure will hand out
on his talks across the state.

One of the main aspects of the program is
education., Maure gives thirty teo forty talks
per year to diffevent groups. He always brings
Swanee, a Swainson's hawk thal can never be
released hecause he was imprinted on humans when
he was very voung. Maure alse gives tours of the
facility one or Uwo times a week., He fFeels that
somcone who has seen the raptors and learned
about their place in the ecosystem will be more
interested in the birds' welfare and in preserv-
ing their habitats. Someone who knows the name
of a bird and can remember having seen 1t will
be less likely Lo harm ome like it. Wo matter
how many birds are handled and successfully
released, the rehabilitation program alone is
actually doing very liltle to preserve these
species. But the educational and research opper-
tunities associated with raptor rehabllitation
are of enormeous value to sociaty,

4fter releasing a bird, one knows the
rehabilitation effort was worth il because the
bird is again free and wild., When I had the
opportunity tuo release a barn owl, there was an
instant jusl before I let go that we wetre both
looking intemtly at each other with a special
understanding., Perhaps T created this in my
wmind, but ¥ did have an incredible feeling. When
I spoke with Maure about releasing birds, he told
me thabk it was the first bime in his life that
he bad ever felt he was giving something back to
nature, 'Usually we just take, take, take from
nature, but giving that bird a second chance is
a way of giving back to nature,"

1
L

Maure Weigel releasing a Shaxp=shirmed Hawlk.
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Prairie Appreciation Weekend .

Muarty Bender

The first Prairie Appreciation Weekend,
sponsored by the Prairie Flains BRespource Insti-
tute (P/PRI), was held September 23-25 inm Aurora,
Nebraska., IL was a part of the third annual
Nebraska Praivie Appreciation Week sponsocred by
the P/TRI, the Nebraska Audubon Chapters, and
other conservation organizations. The purpose of
this evenbt was Lo educate people about Lhe preg-
ervation and vestoration of grassland commupities
and Lo present cultural perspectives of the
prairies and the plains. Abeulk fifty partici-
pants altended several fine presentations, went
on field trips of Nebraska prairies, and enjoyed
the country-bluegrass music of the New High
Flyers.

In addition to the Prairie Appreciation Week-
end, there were presentations and field trips at
varlous locakions Lhroughout Nebraska the enlire
week. In accordanmce with this year's theme,
"Prairie as Classxtoom,' teachers' packets weve
tnade available free. The packets containead
information on WNebraska prairies, suggestions for
activities for the week, instructions for
egtablishing mini-prairies on school grounds for
outdeor classrooms, and sample modules from "A
Prairie Curriculum." Many of the modules were
written by Dr. Dwight Platt who is a board mem-
ber of The Land Imstitute,

The Prairie Appreciation Weekend began
Friday with an historical, cultural perspective
of how pioncers and native Indians perceived and
intevacted with the prairies, 'This slide pre-
sentalion was givern by Ann Sigford and David
Johnson, two maturalists from Minneapolis, Minn.
{The western half of Minnesota was mostly prairie,
hut is now cropland,} On Saturday evening, an
Aurora artist, Ernest Ochsner, presented an
dudic-visual program with a modern, cultural
pexrspective.

Education ahout the cultural and natural
heritage of Webraska is just one of the goals of
the PfTRI. Founded in the spring of 1980 bty Bill
and Jan Whitney of Aurora, Webraska, the P/PRI
is also dedicated to the imventory, preservation,
and restoration of native prairie and other
unique native habitats of Webraska. On Saturday,
there were two field trips to see some of P/PRI's
work. OUne group visited the Willa Cather

"Memorial Prairie near Roulke 281 by the Kansas-
Nebraska border, where Lhey saw the result of a
May 1982 prairie burn, T went on the other field
trip Lo visit matural and restored prairie sites
in-Namilton, Merrick, and Hall Counties, In the
Flatte River Valley, we saw natural tallgrass
prairie and:wetlands at the Bader Memorial Park
Natural Area and the Mormon Island Crane Meadows.
At RBader Watural Area, we had the unigue experi-
ence of smelling the fragrance of colonies of
Nodding Ladies Tresses, a rare orchid, At the
Crane Meadows, which is a protected habitat for
migratory sandhill and whooping cranca, we
observed the effects of pasture burning and
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Winter prairie [lowers skeltched by lralee Barnard.

enclosures {areas fenced to prevent cattle graz-
ing). In Lhe loess hills of the Plabte River, we
saw extensive tree encroachment on the pasturcs,
which showed uws that in addition te grazing, five
is also needed to maintain prairie. In Aurora,
we viewed some impressive prairie resteoratiomns,
which are part of an ongoing effort by P/PRI to
restore Lincoln Creek as & community resource,

By scraping off unwanted Kentucky Bluegrass and
Smooth Brome sods with a bulldozer to create a
hardpan suitable Tor plenting prairie species,
P/PRI was able to turn plant succession on its
head and quickly establish climax praivie species
with fewer early succession weeds than one

would expact.

411 In all, Prairie Appreciation Week was as
memorable as the North Americen Prairie Conler-—
ences that are held biemnjally. More information
on this Weekend will be found in the Prairie/
Flains Journal, published twice & vear, Member~

ship in F/PRI is §10 for individuals and 350 for
corporations. For more information or to send
membership checks, thelr address is F/FRIL,

1219 leth Street, Aurora, Nebraska 68818,
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Your Money or Your Life:

The Hazardous Waste Dilerama in America

Many yaars ago, in & radio comedy skit,
Jack Benny was counting his money in his creaky
underground vaull when a burglar suddenly
appeared and demanded, "Your money or your
life!" The silence grew longer and longer.
Finally the burglar snapped, 'Well?"
" LI'm thinking.e..... T'm thinking,"
Benny.

There haz always been a cost ws. benefits
dilemma, ''Cost-effective controls™ is market-
place linmgo for the question, "How safe is safe
cnough?"' In the area of hagardous waste, a
choice may be superfluous--in a "worst case"
scenaric, it way cost both momey amd lives.
Comversely, some industyvies are Lurning the
"ecosts" into a henefit; there are huge profits
in the hazardous waste dispesal business.

Despile these warnings, Americe is wasting
away. In March, 1983, the U.3. Office of
Technology Assessment cstlmated thatb one ton of
hazardeus waste for every person in the country
is geperated annually--over 255 million metric
tons. Hazardous wastes are defined as ignit-
able, corrosive, veactive and/or toxic substances
that can harm, contaminate or kill living
organisms by meanz of ground and surface waters,
air, fire and explosion, the foed chain, ox
direct contact through spills or mishandling.
Though the hazardous wastes created by the mili-
tary and by the private sector have the same
chemical properties and attendant dangers, the
monitoring of and rules for hamdling each are
quite diffetrent.

said

Military

Until recently, on-site wastes werc haundled
by the Department of Defense (DOD}, more or less
on the "honor" system, but when increasingly
frequent instances of pollution, leakage and
contamination wete reported off-site (especially
in drinking water supplies}, both the Environ-
menltal Protection Agency (EPA) and Congress
tried to step in. During televised public hear-
ings of a llouse Public Works Sub-commititee in -
August, 1963, a Department of Justice (DOJ)77 .
spokesman cxplained that their atandard operating
procedure was lo write a letter of prokest to
the military about these complaints since it
wasn't seemly for the DOJ Lo use mere stern
measures when two goverpmental entitics (EPA and
D0OD) were invelved in differcnces. Congressmen
pointed out that in one case, five letters on
the same topic had zone unanswoered. Then an EPA
official testified that there was a measure of
rapport and coopevation between EPA Investigators
and the waste-managers of military installatioms,
"Jhen d4id this cooperatien start?', a surprised
chairman, Rep. Elliott Tevitas {(D-G4), asked.

~contain hazardous wastes.
-astertain how many have been sbandoned. The
- avérage individual Ransan throws away 1,400

A ernatives in Waste Management ————--o-

fvy Marsh

Bttt
"about the time your committee started investi-
gating," was the candid reply.

On Auguskt 16, 1983, EPA and DOD announced
an agreement on procedures to be used on clean-
ing up some of the 265 military facilities that
treat or store hazardous waste, The military
will be rvesponsible for the cleanup and costs
while L[PA will provide techmical assistance.”
While these kinds of Improvements are welcome,
military on-site wastes are still handled in a
closed-shop atmesphere for the most part.

To dispose of hagardous waste off=site, the
military gives "low-bldder" contracts Lo private
haulers, who use & manifest tracking system
which lays a paper trail that can be followed
to ensure that wastes are being disposed of. At
a rtecenl Ususe sub-committee hearing, Chairman
Mike Synar (D-0K) cited several cases of mis-
hendling.> For example, im 1981 the Pentagon
hired a contractor to remove electric trans-
formers containing PCBs from military installa-
tions, Later 646 could not be accounted for,
and 133 other PCB-laden items could mot be
traced. When a DOD spokesman said they did not
do business with that £irm any lomger, Synar
advised Lhat & new company had beocn formed with
the same officers and is now bidding on Pentagon
conktracts.

Synar believes the DOR's procedures Invite
fraud and could endanger public health, for they
simply take the word of private haulers rhat
wastes are being properly handled. "Ywo of the
companies that did considerable business with
the military are under criminal investigatiom
and two are undesr federal indictment for
improper disposal practices. The manifest sys-
tem which sounds so great is not working. 3Jome
members of Congress plan to introduce legisla=-
rion to require Lthe military to follow the more
restrictive (but still imadequate) procedutres
the private sector wmust observe.

"Civilisn' Wastes
Space constraints forbid more than a cursory
look at this crucial, complex subject. There
arc an esatimated 30,000 landfill dumps which
There iz no way to

pounds of municipal waste each year, over 3.5
pounds per day. It is ironic that in our pur-

. Buit of health, wealth and happiness-=a "better”

lifa=rwe have fouled our own nest, Progress"
in chemical and engineering processes produced
synthetic fibers, fertilizers, pesticides,
plastics, detergents, food additives..a long
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list of mew preducls which also had unwanted
byproducts--hazardous wastes. A second irony is
that envirotmenltal wicterics like the €lean Air
and Glean Water Acts, with their more stringent
cnission and residue standards, left industries
with greater amownts of hazardeous wastes which
now, instead of being releascd into Lhe alr,
water, and soil, must be stoved, Llreated, and
disposed of.

In December, 1980, Congress passed the
Comprehensive Envivenmental Respense, Compensa-
tion and Liabiliky Act, [iscal 1%981=85 {PL 56—
510). Dubbed "Superfund,” it is designed to
clean up the worst abandoned chemlecal waste
duttps. The bill was opposed by the Chemical
Manufac lurers Association (CMA), whose individ-
ual member PACs contributed $2 millicn to the
campaign funds of 32 senators and 35 represern-
tatives, with mixed results. The bill passed,
but was considerably weakened.“ The final ver-
sion provided for a $1.6 billion fund over a
period of five years (1%51-1985), Industry will
pay 8757, with 12%% funds appropriated by
Congreas. In cases where ownars ol abandoned
dumps can be located, EPA will try to recover
the money. In 1982, EPA idenlificd 4158 of the
worst sites. Uuring the Annc Gorsuch/Rita
LaVelle era of "sweethcart deals" widely
described by the news media, only five were
cleaned up, at a cost of %88 million. Although
new EPA dircctor William Buckelshaus ordered a
speedup of Lhis process, comparatively few of
the targeted sites will have been cleaned up by
the time Superfund expires in 1953,

Tar Creck in southeast Kansas/northeast
Oklshoma has been called the mation’s most dan-
gerous abandoned site. This 40-square mile area
with underground tunnels from ashandoned 1lead andg
zinc mines is filled with water rhat is slowly
coting to the surface. [PA called it Ma 10-
hilliom-gallon valk of subterranean poisons.”

Docunented horror stories of Love Camal,
NY: Times Beach, Mo.; Colorade's Rocky Mountain
Arsenal: of kepone, acid rain, asbestos, Agent
Orange, PCBs, and dioxin abound. There is grow-
ing concern about water contamination, Aquifers
provide about half of the nation's drimking
water, and 20% of the Us«S5, population relies on
domestic wells that draw from grovndwater. There
are reports of leakage from landfills {of ten

Wiecure! anes) contaminaling underground water.

Once an aquiifer is Conltaminated, It can take
centuries for it to cleansce itself.

Transporting and lracking

An estimated 250,000 shipments of hazard-
ous wasles travel U.5. roads, railways and
barges each day. 'The 1975 Hazardouws Materials
Transportation Act made the Department of Trans-
portation (DL} respensible for momitoring
radicactive wasgte, Loxic chemicals, and other
explosive and flammable materials. Transporters
of hazardous waste (hoth radicacltive and non-
radicactive) may use interstate highways, bul
routaes bygass major population cenlers where
possible. The Resource, Gonservation and
Recovery Act (RCRA) {PL 94-580) regulates the
generation, storage, and disposal of selid
wastes of all kinds--hazardous and non-
hazardous. (With typical bureaucratic legic,
RCRA defines “solid wastes" as any that are
disposed of on or in the land, imcluding
liquids, semisclids, or contained gaseous
material.) ROCRA established the manifost
"eracking' system which must be used by genera-
tors, tramnsporters, and those who store, dury,
or dispose of hazardous wasltes, It's often
called the "cradle to grave' act because it
made a generator of hazardous waste responsible
for its salfe ultimate disposal--every step of
the way-~and designated LPA as tho regulatory
agency.’

Furley

The only licenscd Kansas hazardous waste
dummp is located at Furley, near Wichita. It was
closed for cleanup in January, 1982, after il
was conflirmed that chemicals had lesked into
underground water off-site. The facility opened
in 1277, and was purchased in 197% hy Waste
Management, Inc., (WML}, The cowpany has applied
to reopen the Bd-acre sitc and to expand it by
another 80 acres. A bare-bones look atb the
Furley story is worthwhile, for it does show that
public participation and perseverance in the
face ol formidable odds can win ouwt over corper-
ate and bureavcratic stupidity.

The history of the =zite is & sad story of
ineredibly negligent work on the part of the
original owners, WMI, and the Kansas Department

of Health and Environment (KDE)--the

agency responsible for protecting the
health and safety of Kansans, a job which
includes oversight of Furley, Therec are
nurerous documented stories of evasions,
cover~ups, manipulations and intransigency
which led to a loss of public confidence
in the environmental department of KUHE, 10
The original planners of Turley did a
shoddy job. An inadequate study recommen-
ded an unsuitable site for an operation
that used unacceptable technology, Furley
residents had long maintained there was
water under the site and that the sandy
501} made it unfit for a hazardous waste

disposal facility, but no ene would listemn.



“The state was terribly negiigent
in allowing ihe Furley 3iie to
open.”’

KUHE accepted studies and assurances, with
no independent investigation, and on the basis of
the company's self-evaluation, granted a permit
to operate. "The site was poorly monitored, hoth
by the company and by the KDHE, When the company
applied for an expansion permit, KDHE once again,
veing only company-provided studies, was on the
verge of granting the permit when determined,
outside intervention prevented this. Only because
of the persistence of concerned groups and indi-
viduals {4in particular Sharilyn Dienst, Furley
resident; Attormey-General Robert Stephan; and
Frank Wilson of the Kansas Ceological Survey)

did the site flaws, leakage, and extent of
groundwater conkamination come to light and

force state officlals to close the plamt and
delay the expansion permib, pending cleanup and
further testing. WMI has spent over $3 million
in cleanup operations, but this is in mo way
linked to weopening. State law (KSA, 1951,
65-3430 to 65=3448) reguires the company Lo clean
up contamination caused by its operation, even

if the facility is shut down permanently.

Throughout 1982, as informalion about Furley
gradually came to light, there was growing con-
cern that some EDHE key persconnel had behaved
more as advocates for the facility than as watch-
dogs. Obszervers also objected to Che considers
able leverage WMI was having in Cthe decision-
making process. The company's close working
relationship with the KDHE's environmental
department made the lines of authority almost
indistinguishable. In January, L1983, Governor
John Carlin appointed Barbara Sabel Secretary of
KDHE, S$abol is a tough, fair-minded professiomal
whose reputation for efficiency and independence
seems well-deserved, She promised hearings om
Furley and fair treatment for all interested
parktics. One of her firast acts was to appoint a
new project director for Yurley and to instruct
the EDHE staff to develop ite own cleanup.plan
rather than simply react to the company-hought
one. :

The accusations against the KDHE were con-
firmed by an audit of the EPA's Region #7 office,
which charged the KDHE with having conducted its
work on Furley in secret, sometimes keeping
information from its own staff and other ‘govern-
mental officials. KDHE was criticized for its
failure to set up enforccable cleanup prograns,
for withholding documents from the EFA, fox
sloppy and incomplete record-keoping on Furley,
and for failurc to require WMI to document its
work, Lt singled out the former project
director for special criticism, saying he ''did
not share informaetion inside or eutside KDHE nor
seek the advice of competent personnel routinely
or cxpediltiously.™

At a September 4, 1983, hearing conducted
by the Kansas legislature's Special Committee on
Furley and Strother Field, a number of groups
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including the Kansas Fatural Resource Council,

the League of Womedl ¥oters of Kansas, Lhe Kansas
Epgincering Society, and the Kansas Chapier ol

the Sierra Club, urged strengthening the Kansas
hazardous waste statntes to require independent

tosting and adequate funding [or monitoring, A

Kansas City Times article Scptember 10, 1983,

reports that "Lhe groups basically opposed use

of all burial ditches or imjection wells for

disposal of hazardous waste and called for strict
oversight by the state of all dumps.” Attormey-
General Rebert Stephan told the committes that

the EDIE should conduct independent tests of all
hazatdous waste sites rather than depending upon

{he word of consultants hired by the coperators; %
he said the state should never have licensed a ’
nazardous waste dump in the sandy soil of southe
central Kansas, adding, "I think theve’s
definitely a guestionm as to whether that dump
should ever be reropened.' In October, Stephan
told a Kansas Legislative Interim Commiltee
studying Furley, "The state was terribly megli-
gent in allowing the Furley site Lo open. I'd
have been ashamed to have parbicipated im that
decision.”

The EPA announced in October, 1983, that
tests of samples taken from Well #220 at Yurley
showed 1.79 parts per billiom of dioxin (TCDD-=
the most deadly type); it was found in an olly
substance, 33 fect below the surface. (At Times |
Beach, Mo., a finmding of only one part per |
billion caused IPA to evacuate the residents,
buy the properties, and undertake cleanup of the
gite.) Bazxbara Sabol had asked the EPA Lo con-
ducl the tests after being adviscd in March,

1983, by Sharilym Pienst thal potentially dioxin=
contaninated materials may have been disposed of
at Furley near Well #220. When EPA Region #7
chicf Bob Morby and KDUE dirvector Jim Alken
arrived to take samples, Mel Gray, KDHE employee
and former project director, would not allow
Wall #220 to be tested, saying it was not on his
list, When Barbara Sabol learned what had
happened, shc ordered dioxin tests ef Well $#220,
At October hearimgs of the Special Committee on
Furley and Strother Field, Rep. Jack Shriver,
DoArkansas Gity, a commitiee member, called the
failure to test the well a deliberate “cover-up.'

As more information about the potentilal
dangers of Furley surfaced, public opposition to
its reopening grew. On November 9, 1983, during
a taelevised live coverage of the commission meet-
ing, the Sedgwick County commissioners woted
unanimously to urge the state to keep the dump
closed permanently, On November 10, the KDHE
advised WML that its application to rcopen and
expand was incomplete and gave the company until
Janvary 6, 1984, to amend 1t. After reviewing
and approving the reviged application, Lhe
department Lhen has 240 days to make a decisiom.

This decision will be reviewed by the Kansas
Hazardous Waste Disposal Facility Approval Board
and the EPA, If all three agree that the site
should be reopened and/or expanded, WMI could

be back in business at Furley, However, on
December 9, 1983, Governor Carlin anmnounced that




he will ask the 1984 Kansas legislature to
prohibit land burial of hazardous waste in
Kansas, and to crecate a $3 million Tuand ear=
marked primarily for the cleanup of an cstimaled
201 hazardous waste sites in the state, If the
legislature approves this plan, it would mean
Furley could meither recpen nox expand in the
nanner WMI detailed iu its application to the
KDHE.,

The purpose of this account 18 not to find
scapegoats, but to analvze and learn frem past
mistakes, MNeither the company nor the KDHE kept
the public Informed when outslde tests (EPA and
the Kansas Geological Survey} turned up contame-
inatien. Few avenues were provided for public
input. A paternalistic "you don't really have
the background to understand this so just leave
it to the axperts" attitude existed, Tersistent
citizen intexvention forced needed changes in
the way Turley was being monitcored at a time when
KDHE channels of communication=-both internal and
external--were gzadly lacking,

Public participation and governmental
accountability should be two.sides of lhe same
coin. One won't work without the other,

\
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Jack Sprat could eat no fatj

DDT got into that,

His wife could eat no lean, indeed,
FBB= got in the feed,

S A P

The Marsh Mother Goose

: Fublic Bealth

An absolile, conclusive link between enviton-
mental contaminadiion alid ‘dangers Lo health is
hard to eslablish. Cancer/heart/iiver/kidncy
disvases, metabolic disorders,; respiratory ail-
ments, hypertension, infertility, anemia,
arterforsclerosis, skin lesions, tumors, brain
damage, birth defects, gene mutation--all of
these have been associated with walerfairfsoil
pollution, FEven "non-hazardous' well-run dumps
often have flies, rodents, blowing trash, nsxious
odors, and decaying organic materials that gener-
ate toxic gases and harmful bacteria.

While the correlation hetween high levels
of toxic chemicals and health problens may seem
obvious, statistical probabilities do not con-
stitute scientific proef. AL Love Canal, W.Y.,
following the discovery of chemicals that seeped
from an underground abandoned dump into residen-
tial basements and yards, there was a high
incidence of illness, miscarrisges, and birth
defects-~children were born with extra fingers
and toes, and other physiclogical mutations.
There are hundreds of other Love Canals in the
U,8. waiting to be discovered. Yet whenevoer

Sing a song of polsonsi
a nation full of waste.
Rain that's full of acids;
water with bad taste.
01l laced with dioximng
money on the skids,
Isn't this a dainty world
wa'te leaving for our kids?

"Pussycat, pussycat, where have you heen?”

"I've been to Washington, city of sin,"

"What did you see there im all of your roaming?"
"I saw James Watl go back to Wyoming.

EF4 sacked Rita LaVelle,

and Gorsuch~Burford [ell as well,
I saw Congress in dehale;

Waiched the Senate legislate;

Paid a visit to the Mini;

Heard our movie-President

Reading scripts his aides provide,
Adoring Mancy by his side;
Heard a panel on world trade;
Joined an anti-war parade.....

Execs were In the board room,
courting cut the money,

The smog was in Llhe city,
making eyes and mases runnyj

The plants were im the garden,
gasping for a breath,

Along came the LPA
and studied us to death.

Mary had a Iittle lamb,

Ltz Ileece fell oul ome season.
The Army said its necarby tests
Could tiot have been the resscn.

"Pussycat, Pussycat, what a vacation!

You must be filled with a sense of elation.
All of that work--all of those actions--

A1l of that input by so many factions.

What was accomplished inm all of those days?"
"Wothing has changed--the policy stays.,”

B T @ﬁﬁg
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Mary, Mary, quite contrary,

How does your garden grow?

Nothing grows neow in my soll--

The road's sprayed with diexin oil.

2




“No liner on the market can stand
up to the full range of chemicals
which might be found in a hazar-
dous waste landfill "

contamination is discoverad, the announcement is
usuatly accompanied by an oflicial assurance
that "there is no denger Lo the public."

Tt is difficult to pinpoint the actual
canse of diseases linked to enviremmental pollu-
tion. Scientific evidence is inconclusive and
ambiguous; ''experts" often disagree, 'The
problem is compounded by the fact thal polson-
ous substances like PCBs and dioxin can remain
dormant in the hody and health problems may not
appear for many years after cxposure or contam-
ination has accurrcd. The cosbl vs. benefits
dilemma arises agaln when trying to measure the
risks of exposure to toxic substances agalnst
the costs invelved in prevention measures.

There are obvious political and tegal rewilica-
tions as well as social and economic ones.

Technical Fixes

Cu July 14, 1982, EPA releascd new, more
atrict rules for hazardous waste landfills,
specifically aimed at keeping contamination oul
of groundwater. Assuming, of coutrse, that a
land burial facility is locaked on a geclogically
suitable site, the regulations call feor
"impermeable" synthetic liners to be installed
al most facilities, Lo prevenl }Eaching ol con-
taminants inlto the proundwater. Some ol the
things which cause liners to leak are improper
installation, punctures and tears, cracking due
to Irecze/thaw/wind-drying, thermal stress,
scttling, exposure to light or ozone, exposure
to chemicals that dissolve plastics or ather
synthetics, and attacks by microbes or by burrow-
ing animals.

Kirk Brown, profecsson at Texas AdM Univer-
sity, told a Housc Sub-committee om Natural
Resourees, Agricultural Research and the Environ-
ment oo November 30, 1982, that his research
shows "ne liner on the markel can stand up td;.
the full range of chemicals which mizht be fourd
in = hazardous waste lendfill.” Brown told ol
one study indicating all threc synthetic "stdte-
oFsthe~art" liners used in New Jersey's hazardous
waste landfills werc leaking, and that a study.
of one particular hrand used naEionwidelshqwcq
failure in 11 or 12 instances.' '

Even DML viccepresident Peter Vardy
tegtifiaed to Rep. Scheucr's commnittee im Wichita
July 30, 1983, "Everything leaks," then pro-
ceeded Lo explain how WMI would minimize leaks
if allowed to reopen the lamndfill. MKep. Scheurer
said, "Virtually every witness we've had at our
hearings has made the statement that all land-
fills eventually will leak,"3

The author, Ivy Marsh, iz on the Toards
aof Directors of The Land Institute and
the Kansas Watural Respurces Council,

pp— e oy
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: . ~ Batter Choices

So what'as thé solution? Alternatives te
burial, No more chemical cenetaries where ghosts
rise up to haunt us. Galifornia has begun
phasing out ground burial of hazardous wasle,
Industries are required to burn, recyele or
detoxify their wastes, This is expensive up-
front, but cheaper and safer in the long rum.

Both Kanaas and Colorado have discovered
that when their waste facilities closed, indus-
tries coped by (a)} [inding production methods
that generated fatr less waste, (b} deloxifying
wastes to render them harmiess, (¢} using incin-
cration or olther metheds Lo reduce wasle, angd
{d) employing wasle exchanges wilh other indus-
tries, One man's trash is another man's Llreasure.
Several national waste exchange clesring houses
fiave beoen established. PMuch ol the waste volume
was solved For Kansas when Furley closed, for
{wormthirds of its wastes came from out of
state,

The General Accounting Oflice estimales
that more than ten mitlion tons of nineralts--
iron, copper, alumimamn, chromiuwa, and nickal--
are lost anpually. MKesource recovery plants
ecould retrieve minerals from industrial waste,
Both Jagan and Wesl Gexmany do thls succegs-
fully.l When U.5. industries find it profit-
able or mandatory, they too will find precesszes
Lo reduce or climinate harardowns waste.

Of course, the best solution is Lo reduce
the wvolume of hazardous waste by changing indus-
trial processes, by recvelinmg, and by adopting
simpler 1ifcstyles. The mountains of waste are
a symbol of cur self-centered consumer society.
Tndustries could pre-lreat wastes before dia-
posal by neutralizing, detoxifying, encapsulat-
ing, or carcfully-conlrolled incineration which
would break down wastes into less foxic sub-
stances. The OFffice of Technology Asscssment
{OTA)Y sugpests a number of wavs Lo reduce
quantities of wastes, imncluding reducilon et
the source, pro-treatment, separation/segrega-
tion/concentralion of wastes, and material and
energy rocovery and recyclimg.16 OTA recommends
economic incentives for research and development
of alternatives-to-burial methods ro reduce and
dispose of waste. DMNegative soclial and economic
aspects which have slowed implementation of
these solutions include energy shortages, infla-
tion, and recession. Burying wastes is nany
times cheaper than any of the alternatives
initially; the big costs come later, when
cleanup begins,

One danger in concluding by listing
"alternatives to burial' is that it may lend eo
diminish pernception of the magnirtude of the
problem; aftor atl, Pollyanna, cock-eyed
optimist, techmology-can-solve~the-problem atti~
tudes were rosponsible for many of the problema
we're Lacing, Perhaps it would have been better
to focus on some small, specific aspecl of
hazardous waste. 1t seems somtehow more manage-
able thal way. A broad look makes it so large,
s¢ ovetpowering that it becomes impossible Lo
define or discuss. The problems are endless. We



have an incomprehensibly enormous bulk of
hagardous wasle to deal with right now, at the
same Llime that we are on the verge of drowaing
in an ocean of national debt,

1

£,

Cur money ol our lives,
Well,....we're thinking..... we're thinking.
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A Purification
by Wendell Berry

At start of spring I open a trench
in the ground. T pub inte it

the winter's sccumulation of paper,
pages I do not want to read

again, useless words, fragments,
errors, And I put inte it

the contents of the ocuthouse:

light of the sum, growth of the ground,
finished with one of their journevs.
Toe the sky, to the wind, then,

and to the faithful trees, I confess
my sins: +that I have not been happy
enough, considering my good luck;
have listened to too much noise:
have been Inattentive to wonders;
have lusted after praise,

And then upon the gathbered vrefuse

©f mind and body, I close the trench,
folding shut again the dark,

the deathless earth, FHReneath that seal
the old escapes into the new,

Copyright 1980 by Wendell Berwvy.
Reprinted from A Part by permission of
Horth Point Press, San Francisco,

Books by Wendell Berry from
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FmHA-Tinanced Rural Water Districts:
The Sabotage of City and County Planning

Plastic pipe and trenching machines arc
changing rural America. Formerly, people chose
homesites in locations where Lhere was good water.
This meant that every beauvtiful hillside could
not have a house on it, even if it fil someone's
dreams., With the formation of rural water dis-
tricts, good water can he pumped underground
through plastic pipe to service people many miles
from the water source. Tot farmers whe have
extremely hard water in their wells, or waler too
high in nitrates to be sale to drink, or wells
with a lew sallons-per-minulbe pumpilng capacity,
the opportunity to hook up to a water llme and
tap inte geod, soft well water is a dreaw come
true. No more hauling drinking water im bottles.
Mo more szcrimping on showers or lawn watering.

Besides plaskic pipe and trenching machines,
another boon to rural water development is the
U. 5. Department of Agricultuye agency called the
Farmers Home Administration. In additiom to
making loans for farm homes, this agency was
autharized by the Rural Development Ack of 1872
to fimance water and sewer systems, subdivision
development, recreatiomal facilities, industrial
parks, and other community infrastructure. The
agency's wmain role is no longer Lo assist farmers,
but Lo promoke rural development, which is
actually suburban development, in rural areas.

The Farmers Home Administration has been
very successful, Urban sprawl creeps relent-
lessly through rvural areas. Flrst comes Lhe
water district to "help the [armers," Of couwse,
the main organizers of Lhe water district are
of ten housing developers, who muslt have the water
in order Lo sell lots for housing., They are the
ones who buy thirty hook-ups al a time,

The farmer cerlainly benefits initially, but
within a decade he hegins to experience unplea-
sant changes in his life. Before he knows 1tf,
on late aftermoons he 1s driving his tracter out
of the field onto a black-topped road, where a
school bus passes him on 1ts ronte from the new
school. He meets many four-wheeled drive wehi-
cles, not driven by farmers, bub by rural resi-
dents on their way home from work in town. Cars
line up behind him, the drivers impatient to get
around him and fnto town for shopping or social
engagements. He passes the fire station, the
cornor QWIK BUY store amnd filling station apd the
dog kennel hefore he finally reaches his own
driveway, 1In his mail box he finds a lelter
informing him that a formal complaint bas been
filed about the odors coming from his hog pem.

He chases several stray dogs out of his yard as
he approaches his house. Compared to the haouses
in "Country Heights" or "Misty Acres’ down the
road, his house looks shabby, badly In necd of
paint., PBnt his property taxes are consuming his
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income, and he just can't afford to fix it up.
In faclk, he can't afford to [arm. 5o on the forty
acres just norlth of his house, there is a sign
advertising lots for sale, Maybe if he can sell
off a few housing sites, he can afford to fix up
his own house and park his old tractor for goad.

The farmer's plight is caused by what envi-
rormental fmpact statements call "growth-related
secondary impacts.” These are problems which
result when pepulalion increases, or shifts, which
is more often the case when rural water diastricts
are formed, 'lhe Farmers Home Administration
{FmHA) denies that it has any responsibility for
these secomdary impacts, It is a bureaucracy with
the authority te spend money on waler projects,
and it still espouses the myth that it is helping
[armers. DBut not only does the FmHA promote
urban sprawl and cause the loss of agricunltural
land, it contributes to the decline in the numbor
of farmers.

Urban Sprawl

Rural water districts create havoc with city
and county planning, A city may have planned its
future residential growth te coincide with water
availability, good arterial xoads, and proximity
to shoppimg centers and city scrvices, but the
developers who own land in snother directiom out
from the city can get a water district funded and
pull development their way. Or developers can
leap-frog areas thal are conliguous Lo the city
and establish subdivisions that are ten miles out.
ODrderiy, well-planned growth is then impossible.
Once people move out of Lown to live in these
country dévelopments, they begin wanting urban
services, BGventually the city or county is forced
lo stretch school bus routes, fire protectiomn,
police protection, and trash hauling out beyond
planned ¢ity limits, and at great expanse.

The growth-inducing impact ol a water dis-
trict is usually denied by the instigatovs and
the FuHA, PBut as soon as the formation of a
waler district is announced, people whoe own blocks
of land which could be serviced by Lhe diskrict,
begin filing plats with the County for subdivision
development. Initially, the size ol the district
appears to be limited by the capacity of the wells
Lo provide for a ceriain number of taps. However,
the rural water district cam drill additiocnal
wells and expand services. Increasing the numbet
of subscribers may enable it to lower Lhe cost
pet subseriber. The incentive to promote CHpan-
sion and growth is additionally encouraged by the
availability of FuHA loans and grants. The FmHA,
according to the Catalogue of Federal Domestic
Assistance (No, 10,418, 5-80, pg. 31), has been
charged "to provide basic human smenilties, alle-
viate health hazards and promote Lhe orderly
growth of the rural arcas of the nation by meeting



the need for new and improved rural water...
facilities." TmHA has taken the charge to pro-
mote rural growth sericusly, but the resulbs are
not "orderly."

In an article in Flamning, October 1%78,
called "How Farmers Home Encourages Urban Sprawl,"
the author, Teom Jacobson, cites several examples
of counlies in North and South DNakota which expe-
rienced increascd subdivisiou growth =5 a result
of rural water districts, Tn. Minnehaha County,
South Dakota, non~farm housing starts increased
more than 300 percent over thelr previcus levels
after the formatiom of & rural waber district.
Meanwhile, housing starts in the nearby city of
Siloux Falls, South Dakota, incroased by only ten
percent. About half of the Minnehaha Rural Water
District subscribers were non-farm users, and Z00
taps were purchased by developers for ten future
subdivisions, When the problem of urban sprawl
in Minpebaha County became obvicus, the local
officials responded by strengthening their zoning
ordinance, and they limited Lhe number of resi-~
dences to one per forty acres. Buft loecal devel-
opers and farmers would not stand for this; Chey
forced the eordinance to a general vete in the
couttty and it was soundly defeated.

Tom Jacobson poinkts out in this article
that historically, the construction of infra-
slruclure dictates developmenl and land usc.
Zoming and other land management techniques
cannol regulate land use contrary Lo the devel-
opuent of water, sewer and highway projects.

Land use regulalions are unable to withstand
strong economic pressure, plus the emotiomal
lssue of government regulation of private property.

The FoHA disvegards the claim that water
supply infrastruclure causas an increase in rural
housing developments and assumes that cities and
counties can pass regulations te control growth
if they want Lo, Printed alengside Jacobson's

tharges' i the Planping arlticle was a statement
by Gordon Cavanaugh, administrator of the FmHA:

"FoHA strives to work with local

and state governments to assure that

FmllA financed facilities will be consis-

temt with any development plans of the

state, region, counly or munincipality

in which the preposed facility will be

located."
But counlies have made plans for future housing
developments basced on the availability of water,
and the Frlif renders thase plans ohsolete by
uwaking water available anywhere,

The Loss of Prime Agricultural Land

While the countryside gains urban sprawl, it
loses agricultural land, The Kational Apricul-
tural Lands Study published a booklat In 1579 and
1980 entitled, "Where Have Che Farmlands Cone?'
This widely-distributed publicaticn made many
people aware that one million acres of prime farm-
land is lost each year to houses, alrports,
shopping centers, highways, motels, etc, Ancther
two million acres, of lesser quality yot still
productive lamd. is also urbanized. All losses
total up te a half section of farmland comvertled
every hour, When good {armland is gone, marginal
land will be used for crop productiom. It
raquires more expensive, energy-intensive inputs
in the form of water and fertilizer to produce
what prime farmland can produce much more cheaply.
This irrational procedure of putting bouses and
accompanying urban infrastructure onr prime farm=
land will result in a struggle by future genera-
tions £o raise encugh food on inferior agricul-
tural land,

The promotion of rural water districts by
the FmHA contributes to the loss of prime agri-
cultural lands, cven though Lhe Fnvironmental
Program developed for FmHA by the UsDA and pub-
lished in lhe Federal Register, January 12, 1931,
expliciltly ztates:

"FmHA tecognizes thal ikts specific
mission of assisting rural areas, com-
posed of farms and rural towns, goes
hand in hand with protecting the environ-
mental resouyrces upon which these systetus
are dependent. BRaslc resources necessary
Lo bolh farms and rural scttlemenlts in-
clude important farmlands and forestiands,
prime rangelands, wetlands and flood-
plains.... It iz FmHA's policy mot te
apptrove or fund any proposals thab as a
result of their identifiable impacts,
direct or indirect, would lead to ov
accommodate eilher the conversion of
these land uses or encroachment upon them,"

This position was reinforced by a memorandum
statement on Land Use Policy (Memorandum 9500-2)
by Socretary of Agriculture, John Block, dated
March 10, 1982. Under Policy {3, h}, bhe stated:

"The department will assure that
programs of the agencies within the

Department discourage the unwarranted
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conversion to other uses of prime and

unique farmlands, farmlands of states

wide or local importance, prime forest

lands and those of statewide ur local

importance, and primc rangelands...”

The memorandum also stales thab the bepart-
ment will advocate ameng Federal agencies

"“ihe retention of importanl Eayxmlands,
rangelands, forest lends, and wetlands,
whenever proposed conversions to other
uses (a} are caused or encouraged by
actions or programs of a Federal agency
or (b} requive licensing or approval by
a Federal agency, unless other needs
clearly override the benefits derived
from retention of such lands...”

The last part of this is the escape clause
for FmlA. Water districts are formed (supposedly)
because people neced waler, and since Fmils is in
the business of supplying funds to take care of
water necds, benefits of the rural water districts
override the importance of retaining agricultural
lands., The FmHA, like the Army Corps of Ingis
neers, has to keep water projects goimg in order
to keep its budget and stafl and justify its
axistence. The [uture agricultural land base of
this nation be damned!

The Ottawa County Rural Water District #2

This spring The Tand Institute was approached
with a request that it sign a right of easement
for OLiawa County Rural Water Districkt #2 to build
ite limes across the east side ol the 1&0 acres
owned by The Land Institute. This forced us to
look closely at the histery of the Ottawa County
waler projecl and all the controversy surrounding
it. We found thal it epitomized the problems and
consequences ol FmHA €inanced rural waler dis-
tricts as discussed above. On principle, we
refused to sign the right of easement., Our statae-
ment of refusal was printed in the summer Land
Beport (# 19).

The project began i 1976 as Lhe Elm Creck
Water District, and the organlzers planmed to
roquest a 1,7 mitlion dollar loan frem FmHA Lo
finatce it. A year before it was incorporated,

a few residents of Saline County became aware of
its organigation and the rate at which it was
already growing. Joyce Feut, a member of the
City Planning Commission, and a resident within
the propescd water district, opposed its forma-
tion. She contended that the water distriet
would increase the conversion of agricullural
land to residential use, making it difficult for
farmere te purchase land for farming use, and il
would foslter leap-frog housing development in the
county, The cilty and county planners had been
discouraging housing development morth of Salina,
where water was scarce and distances te services
were great, The formation of the waler district
meant that the recently-completed, long-range
plans for orderly dcvelopment in the county would
be ignored.

The water district was sloppily orgamized,
and the opponetits discovered Chat the organizers
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Standpipe for Ottawa County Rural Water District,

had not gathered a sufficient number of namos
within the district to make the original petition
valid, When rthis was brought Lo the attentiom of
lhe Kansas Atterney Gemeral, Hohert Stephen, he
chastized the district organizers for perpetrating
a fraud, but then he gave them thirly days to
delivar a proper petiiion., The second petition
was approved.

3ince funding by a federal agency was ia-
volved, Joyce Fent asked to sec the eavirommental
impaci assessment required by the National Envi-
ronmental Protection Ack, The purpose of an envi-
ronmental assessment is te deterwine whether a
wore complete document, the envirommental impact
statement, is needed, The Fmila did not produce
an sssessmenl until two wocks aflter Mrs. Fent's
request, It was a standard two page form, with
a skimpy ewplanation attached, concluding that no
environmental impact statenent was mecCossary.

The inadequacy of the assessment was called to
the attention of the Envirommental Protectisn
Agency (EPA)Y, in Kansas Clty, Missourl., £PA told
the Tmild to take no action in precessing the loan
until inadequacies, such as failurc to serilously
analyze aecondary growth fmpacts, had been add-
ressed in a new environmental assessment. The
FmltA then hired a consulting firm, EecolSciences,
Environmental Group (ESEI)} from Scuth Bemd, Indi~
ana, to prepare 4 more thorough cnvironmental
impact assessment, and the loan for the watexr
districlt was delayed.

The FmHA seemed to consider the inltial
impact assessment just a formality and 4 nuisancea.
When Congressman Keith Sebelius inquired about
the districl, the state director of FmHA, John T,
Denyer, assured him in a letter dated June 6,
1979, that Lheir enviroumental asscssment was




sufficient, and that an impact statemeni was Tot
needed, '

Mr, Denyer alse deliberately misled the Conw
gressman by stabting, "The 460 families who signed
up for water are im need of a good source of

water for domestic amd liwvestock use." What he
did not say waz that the 460 sign-ups Included
several developers with twenly or thirty taps
each, and numerous smaller developers with three
or five or ten. The attormey for the district,
Ken Wassermann, owned twenty taps, Denyer used
the old ryith of "helping the farmer.”

ity and County Planners ave Critics
ESEI submitted a draft enviroomental impact
assessment in the spring of 1981, In commenting
ofl the weaknesses of the assessment to the FmHA,
Eeith Rawlings, Directer of Planning and Communily
Development for the city of Salina, wrote:

Y. ..it appears that FmHA has assumed the
role of planning the future of the Ciky
of Salina and 5Saline County.

T have no opposition te the develop-
ment of tural water districts which are
d681gned and constructed to serve agricul=
tural” purposes and existing scattered site
rural'hou51ng,n.. But when they foster
unwantedjand unplanned growth on local
units ol gbvernment, they most certainly
are overstepplng their original purpose,
please note Lhat I oppose the

i, the attorney for
strict #2, The synop=

municipality ng
which is contigi

T a'ﬂ'ja(:e.ut to it’
a rtural water dis rict may attach terr-
itory which is notiso”s: tqated Addi-
tionally, the district:may employ its

‘powers of ceminent domdiil to obtain ease-
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mettts acyoss property lylng between the

newly attached land and the existing

houndary for the purpose of laying water
lines,"”

The Abtorney Cencrazl's opinion is now guid-
ing the development of the watexr district, 3Since
The Land Institute denied the requesti for a right
of easetient across the 160 acres, the district
may decide bto employ its right of eminent domain
and get the easement anyway. However, a 3alima
attorney, Johm Black, pointed out in a lettexr to
Joyce Fent on April 23, 1981, that the Attornoy
Ceneral's opinion is just an eopinion,

"EKen Wassermann has asked the Attorney
General to gaze into his crystal ball
and decide what would happen if the
issue became the subject of litigation.
Whether a court would use the zame
reasoning as the Attorney Ceneral 1s an
open quostion. ...If the district filed
a condemnation suit against such a land-
owner, that landesmer would have standing
to object on prounds that the district
does not have the power of euminent
domain in areas outside its boundaries,
Al that peoint, there would be a very
legal issue which could be decided by
the courts.”

The organizers of the Otlawa Couniy Rural
Water District seem to feel that it is thelr duty
to extend wateyr to anyome who regquesks it, as
long as the system has enough capacity. and if
the original wells cannot supply enough, the dis-
trict can dril? new wells within the district ox
leap out beyond their boundaries to take in new
sources of water, exercising their right of emi-
nent domain if necessary. As Dans Morse sugges-
ted in a letter to Robert Stephan on April 21,
1981, "Elm Creek (Ottawa Co. Rural Water District)
now has the authority to take water from the
Snake River if it should become nacessary.'

Public Qpinion

After the dralb impact assessment was com=
pleted by ESEL, the PmHA scheduled & hearing im
Bennington, Kansas Lo recelve public comment
before deciding om the loan. By rhis time, the
controversy ovetr the district had heated wp. The
Salina City Commizsion ordered the city planning
department to withhold any further expressions of
their opinions about the rural water district,
and the county commissioners "suggested" that the
county planning staff should not attend the
meeting, Opposition te the formation of the
district and FmHA financing was very unpopular.

The Salina Journal reported on the hearing
in its July 15 edition, It was ninety degrees in
the =chool gym the night of the hearing, and
tempers tlared preportionally.

“Elm Creek now has the authority
to take water from the Snake River
should it become necessary.”



Joyce ¥ent was the main opponent testifying.
She peinted out that only 26% of the hook-ups
ware being rveserved for legitimate farmers. She
criticized the sssessment for not dealing wikth
the secondary impacts of growth and for mot con-
sidering auny altermative action, such as several
smaller districts to serve existing houses with
need for waler.

Most of the 300 people in the audience were
upset over delays in the completion of the water
district. They were unwillivg to consider the
larger issues of good land use planning or the
nced to preserve prime agricultural land, Some
people in the audience heckled HMrs. Tents; some
told her to "sit down and shut up."

Within the 280 sgquare wiles of the proposed
water digtrict are people near Yew Cambria who
have hauled drinking water for [ifteen to twenty
years, They are desperate for am adequate supply
of safe water. Sympathy for these peopleo was
widespread in the commuunity, although they com-
posed a minority of the approximately 300 hook-
ups at the Cime of the hearing. Somchow, no one
heard Joyce Fent's sugpestion for an alternative
to this large water district encompassing parts
of Lhree counties. Joyce Fent did not oppose
the formation of 4 water district to scrve those
near New Cambria needing water, but het altcrna-
tive was never considered.

The momeintun of the rural water distyict
was evident by the time of the hearing. It was
feeding onm its own grewth, becoming more influ~
ential as it encompassed more territory and
signed up more people. S0 1t was just a matter
of time tnmtil the §inal impact stalement was
turned in to the FmHA in November, 1981, and the
agency gave its approval for a loan.

The Sglina Journal raported on September 30,
1987 that ¥en Wassermann had been informed by
FmdA on the day before that the Ottawa Countly
Rural Water Distriet #2 would recelve a 52.1
million loan at 8,375% interest for forty years,
Since then, water district developument hag pro-
ceeded at full speed, There were 630 subscribers
by July of 1983 when the first notice of a con-
demmnation suit filed to gain an eascment across
land for water lines under Che power of eminent
domain appeared in the newspaper.

A petition to attach lands, including the
160 scres owned by The land Institule, was pre-
senled to the Ottawa County Comnissioners on
October 24, 1983, It scems incredible that
commissioncts from another county could attach
Land Institute property to a water district whose
wells are 25 miles away, because one resident east
of us asked to be in the district and another
south of ue wants extra water for his lawm.

Mote: The author is Indebted to Joyce
Fent for the loan of deocuments and
corresponidence relating to the Ottawa
County Rural Water District # 2. Dana
Morse, Saline County Planner, loamed
general information on land use. Their
help is much appreciated.

Whe kfiows. how Lav beyond The Land's 160 acres
the OLtawa County Rural Water District # Z will
expand? Acting in accowdance with the Altorney’
General’s opinieon, it has more power Lo take in
new territory than anmy municipal govermwent.

Gonciusion

One canmot blame a homeowner, living in the
path ol an advancing water districlk, for pur=
chasing a hook-up. Ewven at a cost of $2000, plus
monthly water bills, an assured supply of zood
water from a waler district is 4 bargain., And
it is appropriate for the FumllA to help bring water
to existing, scalteved site, rursl housing. But
it is not appropriate for the FmlA to promote new
subdivisions on agricultural land by financing
water projects. The speculator who buys farmland
wilhout & source of water on it for the lots he
pians Lo sell should not be subsidized by the
Federal government, When new subdivisions are
nol compatible with city and county plans for
orderly growth, the FmHA should molb encourage
them by providing loans for water developmenl,

In & time of excess crop production and low
prices, it is difficult to convince people of the
iwmportance of preserving agricultural land.
During this period of an oil glut and relatively
low gascline prices, few people are coticerned
that homesites scattered all over wural areas
will resull in costly energy incificiencies as
world oil supplies dwindle, But times will
change, and responsible leaders must promote
wiser land use patterns which leave more oplions
for future genevations, The Farmers Home Admin-
istration should be forced to consider the
secondary growth impacts upon Larmers and farm-
land when it finances vural water districts.

o ] B

Soil

Conservation
Service 75
A
T

(Coptinued from page 13}

storm. Tor cxample, in Jowell County this is
five to six inches of raim,

Someone asked how long terraces last,
especially il they arc farmed over. If terraces
are farmed on the contour they should last about
fifteen years, or indcterminately if maintained
every other year., Howewvar, a terrace that is
plowed over will probably enly last two or three
years. Mr. Bondy broughl up the new regulations
for spacing between terraces: they can be farthex
gpart if the farmer is also leaving crep residue
to contrtol erosion. Mr, Piskac says thatl his
office iz still cautious about recommending Lhe
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wider spacings. They want to be sure of the
farmer's practices fivst. As George Smith, a
retired state conservation evgineer teld the
Salina JJourpal (see the Oct. 30 article), "When
prices ge up, they want to plow it up. We need
to educate them to apply the pacded comservatien
practices Lo maintain productivity."

Besides the soil loss eguations, Mr. Bondy
told us the rule of thumb to measure residue lefx
on a field. For every pound of seed yleld in a
wheat field, about one bundred pounds of residue
i lefl, Then the first discing will destroy
30-50% of lhe residue, and underculting will
destroy another 10%. Leaving crop residue on the
Field proteclts the soil during ¥February, March
and September, which are the prime erosion momnths
because the field is bare of plant growth. How-
ever, onc of the reasons winter wheat is such a
zood crop for Kansas is becavse it protects the
soil during heavy rains in June., Since the
1950's, wore farmers have bheen leaving their
residucs on the surface. Mr. Bondy and Mr.
Piskac bBoth also see more farmers trylog conscr-
valion f{minimum) tillagze methods,

Mr, Piskac and Mr. Bondy agreed that the
dollar value spent on soil comservation has
decreased, although the need for soil conserva-
tion is not decreasing. With the fiftieth
apniversary of the Soil lonservation Service
coming up, it is ifmportant te evaluake our prog-
ress and dirvection. We need to he open to new
apd old, but little used, soil comservation
melhods, The anniversary years can provide a
focal point to raise awareness of the need for
s0il conservationm. Thoe 5C5 and the Hational
Association of Comscrvation Districts asve co-
published a pamphlet to help this happen. It is
titled: "Fifty Wayvs to Celebrate the Fiftieth
snniversary of Soil and Water Comservation."
Public awareness can also be heightoned through
newspaper articles, like the one in the Salina
Journal on the CCC, and by & mew postal stamp

saying 'Water and Seil Couscrvalien,” o Dbe

issued in February 1984.

Looking to improve Lhe federal role in soil
conservation, Ed Joncas, U. 5. Congrossman from
Tennessee, has introduced the Seil Conservation
Act of 1983, In this bill be has Ltried to ad-
dress the problem of goveroment progvams Lhat in
effact worl against sound conservation pwactices.
Known as the "Sodbuster Bill," this would ban any
type of price or income support [or crops growil
on highly erodible land, il the land were not
plowed up prior Lo the enactmenl of the hill.
This would discourage Faviners from cultivating
their [rasile Iands,

Another ploco of legislation relevant te
soil conservation is the Agricultural Producii-
vity Act, which has been recomaended for passage
by the House Agriculture Commitlee {although Pat
Roberts of Kansas voted 'mo'), Its divect per-
tinence to scil conservation is in starting a
cost-share program for practices such as planting
eroszicn-controlling, nitrogen~fixing cover Crops.

The anniverszary of the Civilian Comservation
Corps brings to wind not only conservatlon, but
alsg the jobs it provided for the unemployed.
Similar jobs would be provided by the American
Conservation Corps Act of 1983 (IR 999). This
bill passed overwhelmingly in the House and should
be up for a vote in the Sepate during 1984,

The Soil Uonservalion Service was born out
of the S0il Erosion Service, which was created
for the dusl purpose of providing jobs and pre-
serving our colmtry's resources, Seeing what
people like My, Bomdy and Mr. Piskac and others
in the 3565 are working toward provides hepe that
we still have the chance to save our soeil. As
George Smith said in the Salina Jourpal article,
"Just about every facet of life is directly ox
indirectly affected by conservation treatment of
the land or the lack of it. Thore has been a lot
accomplished, but there still is a 1ot to be
accomplished,”

e

The Friends of The Land have been extremely
important, Many helped cellect materials to
build the first classroomfoffice/shop; many dona-
ted their Lime and labor te begin recoustruction
af ter the huilding burned in October 19%76.
Friends denated books and money to help develop
anglher library and began contrnibuting to the
ceneral supporl of The Land through yearly gifts.

The Land needs these friends, and new friends, too.

The Land Imstiktute is a private, educational-
vesearch organization., In recent years, several
private foundatlons have awarded grants fer
special programs. Thesc would nmot have been made
if The Land had not shown a record of broad-based
support from individuals who wake annual ceomtrin-
bubtiens, Countinved financial support from
Priends of The Land is vital.

Contributors receive TIE LAND REPORT and
other occasiomal publications, plus notices of
events sponsored by The Land Institute. The Land
Institulke is a non~profit organization, and all
gifts are tax deductible,
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,UEER'EHOIOS_by Terry Evans. On frent,
‘Réd-tailed llawk in light phase. Omn back,
fawl ‘More rapher photographs and
story on page 20.

THE LAND IMSTIUUTE is a nom-prefil,
educational-~research crganization
devoted to a search for sustainable
alternatives in agriculture, energy,
shelter and waste managemenl, B5ec
inside of back cover for information
on how to suppott The Land Instituole,

Changing Your Address?

The Post Office dees not forward 3rd
class bulk mail, Please inform us if
vou change addresses so you can recoive
all copies of THE LAND REPORT,

If EXP20 appcars om ynur label, your
subscription expires with this issue.
PLEASE EENEW NOW.
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