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Hy work as an extension speeialist was largely in fields where faulty techalea
sractices called foe correction, and in uncvplored ereas, in which p:ople unaasTe
of basic considecrations were outspoken C”lLiCS. Thisz provided porsonal S&tiSqution
of accomplishment, but callad for restraint because sound princinles are teoo readil

<o
by-passed as Ln;opulav.

}-.-l

o

SECTION ON LAND DRAINACE

As a senior student In the Colleze of Agricultura in 1914, one of my electiva
courses in the spplﬂw semester was land drainazge; instructer, the late Profeszor
E.R. Jones. One of the field exercises in the courss was trenching by hand tools
and laying two lines of tile, 200 rnot long and spaced about 35 feat apart, on the
Univeraity marsh, located vest of University Bay “r vo, The outlat for tne:a +ile
lines was a puzrm::w plmnt powvered by a gasoline engina, that elevated witer foom
the grade of the t to above lake level., fbout a weck after the improved drainage
became operative, tne land retween the tils-lipss was plowed with o tesm of hovses.

Shzllow drzivage had been operative on the University warsh for eloss to §
years, but inensive use for crops had not been possible. This inadequate drainags
system ccnsiqtad of open ditches about three Ffett deep and %pICCd at intervals of
330 fceet. e pumping plant had doun-draw of about two and a hall feel helow wers
level The marsh had .been o floating peat bog and the Iinitial settlement had ex-
caaded expectations. The power slent was a2 windmill, a cony of the much publicimed
land examsle. Neadless to say that the pover was inadeguats. The Ob”lOUS con-
on from this early effort was that 1nada quat ; )
ry results. The need for develogm nt of such low lying mawch lrnd tha it
2
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te fact that tile drainage assured field operations and the knowledse that
peat soils such as this University marsh, had the capacity to produce good corn
crops, stimulated Dr. H.L. Russell, Dean of the Colleze of Agsriculturs to action.
Az diractor of the experiment station, Deoan Russell had supervision of Univer PSIty
farm opsrations. TFarm workers were haulinz corn to fill silos on the fara camnus
from the University Hill farms with horses, a time cnneL’ir: and costly eonaration.
This was before farm mechanization. The potential saving prowpted D2an Russell
to use the very limited budget surpluses at ends of the next scveral fiscal years
to finance the tiling of the 70 acre University marsh, and improvesment of the
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pumping plant. I Wlll refer to my activity in the development of this project
later.

Activities as Extension Scecialist

Yow for an outline of some of my early activities as an exteusion worker
The day after completion of requirements for a degree, I went to work as an
extension ape01allgt in land drainage under direction of Professor E.R. Jones.
My primery function was to design and supervise installation of tile drainape

systems on Individual farms, to be utilized for demonstrating proper drainage




practices and evaluating results. ne of the scrious problzns of the time was

getting the hand tilers who dug tbe trench depths ”by Y“Poo and by gosh! --

they called it digeging “by water" -- to accept the grades and depths estublished
t' >

by survey, but most of them bacome converts after dus valuatlon of the positive
results. Another problem was farmer resistence to usz of ad@quata amounts of
mineral plant foods to balance the liberal Hitroren supplies of the bigh ovgauilce
matter soils. These matters are common place practices today, but wWara vepy
important considerations in work plans in the Znd and 3rd decades of the coentury.
How tiling is done exclusively with the spscial tile trenchingz machines, opsrators
of which want fisures of cuts established by survey. Profits from use of mineral
plant foods are etfective salesmen.

P

One important consideration in prowo jon of Qrainare duri 3t aarly
pericd is equally critlcal today. Many farms have some land & nough to

plow and plant -- probably not at the ldeal time -- but too wet to proche
profitable crop yislds. We placed heavy emphasis on profitableness of tiling
such land because it °aved labor and insured maximm crops. I vividly rccall
such a farm owned by Ed Urawa, Larsen, Thig was lerger than the averase size
form of the locality, but much of the acreage Fell in the above class of land.
Tilinz the "border land" of that farm nearly doubled income.
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A tile drainage project on the C.W. Keyes farrm vear Fond du Lac, added only a
moderate acreage of cron land ‘but promoted convenience of faxm onerations. A few
lines of tile laid in draws that had made fields irrvepular, pwovwdnd for better
field layout and facilitated operations,

An entirely different set of conditions made drainage veey desirable and
profitable on the Williams dairy farm at VWales in Waukesha County. Dairy cows had
bzen grazing on a sizeable area of moderately deap peat and tromped it into a very
irpezular boggy surface. The farm was producing certified milk (pasturization was
not prevalent at the time) for the Chicigo market. ¥pr. Villiams received complaints

£ too hich bacteria counts at times when the cows used this boggy pasture. The
tile system on this troublesome pasture mode it possible to eliminate the bogs,
produce batter pasture, and it reduced complaints from the milk distributer.

Vork on University Marsh

During a period of approximately 5 vears beginning in 1915, an important
incidental duty was de'igninv and supervising the tiling of the Unlversity mavsh
and improving the pumping plant to sacure deeper drainage, and with the installation
of electric power that provided automatic regulation. Overall plans were made by
consultation with Prof. Jones, but I did all the detail and f£ield work ard Prof.
Jones made administrative contacts. This was completed by 1918, Somewhat over
20 3 years ago, canpus planners started making dual use of the marsh. They needed
to dispose of material excavated for basements for Univers Lty buildings, and pro-
‘vide additional parking area. Result: the filled in marsh is parking acea #60.

Pole as Deputy of State Chief Engincer

Enactment of our present County Farm Drainage law in 1929 was preceded by
an evolutionary period that began about 1309, when the first codified Drainage
District Law was enacted. As deficiences, and practices that might be lab°lod
abuses today, became apparent, amendments were enacted. But people involved in
drainage activities, such as substantial land owners, operators on drained land,




victing of land. speculators' practic °S, surveyors and cngineers
participated in organization of districts, were not sat ‘
vork, Among them I wocall lawyers, F. W. Lucas, YMadlson;
B. M. Vaughan, Visconsin Rapids:; who evolved the francvork o

Drainage Law enacted by the 1929 Legislatuce.
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as administrators of all drainages in that county. The hoard does not [Oraton T ¥ el
drainrage, Their duties be Wlﬂ only where a majerity of land owmars, owning over

half the land, have petitionad for drainage. All of board findings require

The law provides for a thrce member County Farm Drainage Eoard who serve
3

approval of the County Court to make them effective. Provisions are for two sotg
of plans in sequence; first one, preliminary for £ easibility and general benefits;
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- the second, on f aanage pl“n and a&sessments. At court hearings on these
plans and hoard repoerts, both proponents and opponents have the right to anpear.
For safeguards, the State Chief Engineer, who has policinz Powcrs is required to
raview and appﬁove plans before the coastruction can take place. Under these
requirements, the C ollegc of Agriculture Racame involved. The State Chief Eng-
ineer, C. A. Halbert, stated that he did not have staff aualified to evaluate
agflcultural enterprises. He deputized Professor Jones as Stats Drainage Engineer
and me as Assistant State Drainage Engineen, Upon the paszcing of Professor Jdnes
in 1937, I was promoted to the higher rank, and s rvcd in that capacity untll re-
tirement in 1956. Duwring all of ny pericd of sarvice in both capacities beginning
in 1929, I nmade the called for field examinations and veports. From 1028 to 1956,
only 1/3 of ny time was ofLécAdllj designatxi for use in the field of land drainage
but in the latter psrt of that period, actunlly less than that was used because

of decreasing demand for drainage and Increcased pressure Ffor soil cons ervation.

These drained lands serve to £ill needs and help salve prodlens very well,
particularly in many instances on family size faras that ave pressed for volume
of production. Many such farms contain some wet land, which whan and if drained -
could irncresase volume of Lusinass suffic rtl to maintain a’ fanmily. The high orgzani
matter soils commonly ¢jalled "muck" by op ators arve ideally adapted to tha proiuct*o
of vegetables, commonly designated as tru k crops, and wmint, for which the demand
is active. VWithout that production of “muck' farms prices o?‘ihosg popular foods
would be higher. Illustration: James D. Swan, oresently stete senator, developad
an 800 acre truck farm in a dvajnage district near F]knorn by sunnlc'enting the
outlet ditches with tlle systems undazr our direction. This was done in the late
1930's, in time to help ease food shortages during World Var II. A Jefferszon
County Farm Drainage, that I assisted materially ia the organization steps, improved
the sizeable area of *muck' on the Feboek farm, Cottage Grove, to perinit conversion
from marsh grass to mint production.
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Disastrous Land Speculation

The most trying, dlgCOUPugan, and frustrating experience of my entire 42
years as an extension worker occurred in the late 1920's. This resulted from a
special assignment in the Central Wisconsin sand marsh area located largely in
Adamsz, Juneau, Monrhe, Portage, Taylor, Waushara, Wood, and Clark counties,

The soils involved in the problem were shallow to moderate depth peats underlaid
with sand grading from fine to coarse. Brief review of background serves to out-
line problems of the area. Land speculators had bought up large tracts of this
peat land at very low prices, much of it on tax titles, promoted organization

of drajnage districts, and constructed ditches with proceeds from bond issues.
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Then they advertised land for sale widely, canvassed praircie farmers of Joua, Yllinois
and LnjiAna, and sold an appreciable number of them peat in these districts on basis
of color that resembled pralivic soil. Salss were aided by the fact that good creps

had been harvested in some scaltered areas whera peat Fires had concentrated mineral
plant foods in the ash. Victims of the mis rbpw sentations had sold their woderats
size prairie farms and with pmﬁcnedx bought large tracts of the ditched pezat land.
They carried prajrie farm practices of the corn b 1t of +the time to this nerthern
area, without evaluating the differences in soils, climate, types of agriculturs
prevalant in the locality, sparse settlement, ete. Crop failures, killing Frosts,
cdefaulted drainage honds ware common place. Settlers were discouraged and cdoy.

Iy additional assigmment for the latter part of the 1929's: Determine fertilizen
needs or requirements and convert cornbelt farmers to the type of fayning prevalent
in the area, but strange to farmers from the corn belt.

uy activities or eFforts coversd only a few years. To determine fertilizer
nzeds, I laid out test plots, with each treatment covering an acre. Single tr
of Potash, Acid Pnogpnpte, combination of the two was quiite standard, v1+ apx
cultural lime added in a few situations. The plOLS with all the elnﬂ 5 adde
combinations gave the best vesults. Potash led in the single trea tmenu plots.
As a follow-up, I advertisasd demonstration meetings and personally invited some
farmers. Attendence of farmers at the plot neetings was discowragingly small.
Right on the ground where fertilizer results were obvious, general tone of comments,
was Ywe don't need that stuff,-this land is blac} like t\o praivies. It's sot to
turn out crops.” Wy obvious conclvsion waz: wmethols use? Tor opening peat lancs

oot

of Central Wisconsin to agriculture V&Pp unwd“pente;, or untémely at best.
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With the exception of the Portaﬁe County Drainage District, cowmonly called pees
Buena Vlsta marsh, which has its east border marked bhv the 'erﬂj ) moraine of

the Wisconsin glacier, the CcntraW Wisconsin ditched marshes have heen abandonad
by farmers. Work on the Hancock peat experiment station in this district, by
rerlned And extensive Tertilizer and crop tests, established sound standard

e\”\

practices for that district. Het we must remember or recognize the fact that
neat solls are extronely variable. : T

ily one phoductnve contact in tha Central Wisconsin marsh arca, of this
digappointing period, was with dim Isherwocod, a nat*x farmer located near the
northeast corner of this district, He evalujted test ve lt and used the materials
needed for crop production. Hov RV 5 I have had no copt ct with that faem since

the early 1930's.
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Some Pertinent Observations

In the course of activities and dutles, I covered many tbougands of acres
of wet land A conopicuous feature noted was that Qprvn rg and s plngv ZONes arc
prominent at margins of marshes, This is evidence of discharge of water that had
infFiltrated into the upland, down to the water table. In simple terms, wet lands
function primarily as pavt of the natural drainagze system. I cannot reconcile the
prevalent sweeping claims of water storage with the extensive observation of water

discharge.

The present high cost of land drainage vértually prohibits important activity
for material increase of crop acreage. A very limited arca is békgg drained for
the production of truck crops. Since peat and wuck soils, of which there Is a fair
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My amgociation with the !
g on basis of sotivitias i
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barinning and develonmant of eronion control worls TFron
June 1622 to ths end of Julv 1048 At
1,

urally dlivided into

b

these pericds. (L) Doring the flest 5 vesrs, 2 to B weaks Der yeor, wera
appraﬂrgijﬂ fprom the dpainsge rwoiect, and used in helning foymers with oully
control devices, larruTv in piver tovrace forns. 2y Polleowine this pionser effont,
¥, 1, Hoteh, Asvx o £ co-orarative exteanion yvork, sfrer inspecting and ap-
prajsing the o obvious ppoblam, elevated the vawk to project status
in 12822, ¥For ha preijsct wr“} undar state dirasctlon, was sucplements

ILaka States TForest Emneriment Station, and the balance

o m Bl

by Federal alds
a4t

of the poriod A pake worl mrorreme.  During the approximate
dozen yasy pa vlod, the variet © problems encountey red in the fleld, forced the

conzlusien that practicas nesd to cover o wide range of oracticzes
3 a de

adapted to bpﬁciflc noeds or sitnat . 2
ment of permeunent gully control dams, Hig sity storms
£op heln for protecting slopiny Flelds that were Ifozing top zoll as evidenca
T staked and helped construct terraces on te slopas and vacommendod longer
potations and sirip cropring on gteaps y conversion to permanant £
In answer 1o Farmer calls to rrotoa nns on hotten land, and ohwious e
to highways and ridpes Ly maandering streams, we Jeveloped the pile wing deflec
3

c
vy storms bBrought forne
o

(3) An act of Congress in 1833 cpreated the SCS and relerated work of tha exten
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speclalist to p”rﬁl" edveational phases. The 8CS seems TO limit activities to sheet
ith e ik i ration

erosion control. practices, with emphasis on strip cropping and contour Fiz2ld op
a H o

i e
and asaumes that those proctices will eliminate run-o°f and all evcsien problems.
Their helie® in this thzorv, and porhaps desire Ffor uniformity In national programs

apreay to by-pass special ¢ coitical situations such as that ipherant in the nwl’y
destrudtion of the level strenn terpace s0ils of south-western Wisconsin, and damage
by stream bank meanders. :
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when those vevy practices ace emnhasized, and featured in SCS conservation farm
plans, as effective practices for reducing soll losses. Those neasures have valus,
but over @ll, they can reduce soll loss only mndarately, Evan with oun n“]u.1{“1f
youny asriculture, attrition by erosinn has brought us to the stage whare erosion
is wnoticeable on land steeper than vevry moderate sloves, and on land Forms, such as
gtream terpaces, gully fornaticn iz shocking in severity and exteant

w- \

The question that naturally Tallows,; why weveun't steps taken to prevoat the
damage hefore this staze of the problen was preached. e answar to that is based
on tradition; and changes in traditions evolve slofily. Agricultura in this nation
is relatively vounz and farming in Wisconsin has been oxtensive for less than a
century and a half. Also, cemenbsr thet the origln of our early settlers wis the
‘Pritish Iles and western Burope, territory that has oceanic climate, contrasted

to our continental type. This fact is very lmportant.

At this point rmainfall characteristics of the two typzs of climate ;\ed to
bs reviewed for contrast. Undar the oceanic typa total rainfall is
quite lidbeeal and rather unlﬁowmly distributed and falls at such
that practically all of it infilterates inte thz soil aud there is llutle o' Do
ezcess to go into run-off and carry soil awav. By conirast, coatinental climate is
very evratic. Annual raivfall has wide variations. Droughts and excassive pre-
cipitation periods are quite common, but time of occurrence is ervatic. Forltun-
ately, most of our rain storms arce of the gentle chavacter that are almost entirely
absorbad by the soil. TFarmers call such rains “eoakers”. But in the continental
type climate, occasional storms deiliver water at a »ate considerably in excess of
infiltration capacity of the soil. These are the dynamic cause of our soil erosion
problem. When such intense storm is of short duration, soil loss may be quite
moderate. But as length of time of the hish intensitv increases, total precivitation
increases, run-off bhecomes excessive, and damage severe. Farmers call such storms
"gully washers". The popular press labels such stormz "cloud bursts"., Annual
rainfall records do not reveal high intensity storms, but actually masks then,
because the annual totals contain an overwhelming percentage of gentle storms

N
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The above F&nts serve to explain the tardy start and slow progress of zoil-
conservation in the country as a whole, and perhaps specifically in Wisconsin.
Examples are necessary to change traditlfons, an& that includes farmers and educaters.

The first soil loss plots in the United States were by the MNissouri LX“GPl“
ment Station, and 5 year results were published in Research Bulletin #33 of that
station. One of the important conclusions was that 3 to b of the more intense
stormw of a season caused 20 to 95% of the soil Zoss of that sesason. This con-
clusion has been verified by other state stations, and by the Ten Federal state
co-operative stations, including the Wisconsin station near La Crosse. Another
sionificant figure was provided by the La Crosse station during one of the latter
years of the life of that station when a much longer duration storm of high intensity
than those of annual frequency occurred. I do not have the publication in which
this storm was recorded, and did not commit the specific figures to memory. How-
ever, at the time I saw the figures, I divided the annual 3 tons of soil loss per
acre, that the technical staff of the station had determined as tolerable, into the
tons per acre lost from this one storm, and obtained the figure that about 70 years
would be required to compensate for the loss from this cone storm, and that discounts
the losses from all intervening storms. Soil loss once sustained camiot be re-~

covered.




-7

This provides one angyer to the erratic nature of gully formation. Such g
storm or storms obviously hit Buffalo county shortly bafore T recaived the Yeya
penar’ in 1922, A syorm of similar chacracter, cccurred in the Mforth Bend viet
in 191%, and a similar ons was recorded by the Madison station of the U.S. Weat

Bureau in 1911,

O
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A review of some features of the storm, and damage causad by it, that vesi-
dents of Bayfield label the 1942 Fflood, serves as a specific illustration of the
above principles, Guided by local leaders, "papyn Schweers and I made a rather
hurried inspection shortly after tha Storm had taken place. Run-off from a water—-
shed of about 600 acres, about 75% in bnush and trees, concentrates in Ball Park
Ravéne which continues as a dray through the City of Bayfield. In the city, feeling
of security had become go great, that buildings ware located in the draw. A cop-
spicuous one was a bakery about 100 Feet long and 20 feat vide, with the long
dimension astraddle the drainage vay. The flood water had passed through the
building, carried away the end walls, .and all of the equipment from the interior.
The side walls were decidedly out of plumb. 1In brief, this was a complete wreck.
Very extensive gully formation was observed in Ball Park ravine above the city.

The damage noted above in part, was causaed by run-off from about S5 inchag
of rain that fell between 11 PM and about 10 AM the next day. The highest inten-
sity period came soon after midnight, with much of the initial portion quite in-
tense and the terminal portion very moderate. No accurate estimate of the run-off
is available, but it probably was on the order of 50% of precipitation.

The 5§ examples of intense'storms of considerable duration, caused conspicuous
and extensive gully damage, and the feature of extensive sheet erosion was short of
overlooked or ignored because of the spectacular nature of the gullying and asso-
ciated damage. Now the inclination of many individuals working in tha soil con-
servation field will be to label the 5 illustrations as unusval isolated events..
Just bescauss they are so widely distributed, with probably the most severe one
located farthest north, compels the following conclusions from the illustrations,

and known related facts:

1. No section is immune to that type of destructive storm,

2. Such storms have random distribution, ‘ :

3. In time the entire landscape will be coverad, :

L. VWhile center of succeeding storms may not coincide exactly with the
antecedent storn centers, the border overlap will result ip quite

unniform erosion damage.

Geologists paint a gloomy picture, long range. They feel that oup civilization .
cannbt survive the ravages of soil erosion. Their conclusion is based on the physi-
cal record of erosion, when the entire land surface was in virgin plant cover.

In their view, farming encouragés erosion of an accelerated rate.

A
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The forecast of ultimate Ttragedy cught not stop us from emphasizing the
irmediate need for and advantages in using the rather easily applied control
practices, from which farmers receive immediate benefits. On the other hand, we
need to avoid placing too great reliance on those methods for slowing down the

\

attrition of erosion to a tolerable extent. A
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This points to ‘the nead of research intensive in character and extensive by

necessity, to reveal or uncover the most intensive control practice or practices
physically possible, and practical fop general application as a goal. Application




2. Such stomns have random distribation.

3. In time the entire laWQnCdﬁe will be covered,

4. While center cf sccceeding storns may not colncide « ,xdorlj with the
antecedent storm centers, the horder OV¢“laj will result in gquite uﬂlform
~erosion damage.

Frosion is a continuous, destructive force

Geologists paint a gloomy picture, lon ng ranze. They feel that our c1/111 zation
cannot survive the ravages of soil erosion. Their conclusion is based on the physi-
cal rzcord of erosion, when the entire land surface was in viegin plant covace.
In their view, the restricted plant cover under agriculture canno®t furnish adequate
protection, and permits erosion to tﬁPe place at accelerated rates,
irom emphasizing the
aszily applied control
s. On the other hand, we
2s for slowing dowﬂtthu_

The forecast ”F ultirate tragedy oucht %55 stop us
immediate need for and advantazes in using the rather »
practices, from which favirers reczive lamadiate benefit

need to avoid placing too great reliance on those matho
attrition of erosion to a tolerable extent.

Long range research to develon control met
' i e &ss2an

2 : ods dependent
on mechanical principles is i

This points to the nazed of research intensive in character and es tOﬂ%iVﬂ by
necessity, to reveal or uncover the most intensive control pvactfco o practices
physically possible, and practical for general appl catlon as a goal. Application
by fsrmers will probably ba at a slow rntv, but that assu ption ought not delay the
time for starting research. Prozressive thinkers will establish a desirable trﬂjd
The following statement of conditions undar which such res thch obviously wust take
place ought not be construed as plamning the rescarch., They are enumerated as some
considerations that a long pericd of time may be required; a fact that an early

start is desirable. .
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1. The erratic occurance and locaticn of intense storms present uncertainties
of time and place. o _

2. This forces the observation that a liberal number of stations ought to
carry on the selected tests.

3. Practices to be tested will DPOBablj be the product of some experiment
station workers, and each ought to be evaluated by an appreciable nunber
of personnel of different stations for selection of the most promis 113
nodifications may follow, :

8. Quantitative measurements of effectiveness in comparison with DPeSPHtlj
approved practices ara essential.

5. Follow-up tests ought to continue for a long enough period of tims to
establish confidence in the method.

6. A long period of time will be required but the desired information is
essential,

-Ancient civilizations battled progressive erosion
Taw historical examples reveal development of bench terraces, that in all

proba-ility originated ocut of necessity. They are located in widely separated
parts of the world, but both have continental type climete. There is no record




sench tervaces were establishad ) but obviously it tonk plaﬂ»
consnicunus,

p eatablished many centuries
ago T It was an o%Ffort of an old
pevsi~t ant civilizst{cn to nautralize physical fovess of thaly envivonsent.
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Prosumahly scome nay have beaan dell

23 a3 henches as indicated hy ths faet that t!e faces of some verse pro-

th stoneg. Others may have baen develonad by accumulatinn of ssadimant

kg of earth on contourz. Yn a1l orobability, f e development of these

vi 2 rize of the Toca civilization, that peached i3 paak abbat’
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vias during th
2000 vears ag At that time tha civilization anded nuddenly, and tha caus= is
U nown but troHJBly waa invagion by hapharians.
These illustrations ave vot o aa a recornendotion, but to enphazize
the fTact that : ic measures eventually avolve, and thot it wsuld be wise to
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