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AFTER TEN YEARS

Ten yecors of usefulness is the record of the Wiscensin State
Jruinoge Association. It was on December 9, 10 and 11, 1914 that 1ts
first convention wos held. On December 9, 10 and 11, 1924, it held
its eleventh ennual convention, strong and vigorous.

The convention was c2:lled to order by President L. S. Keeley
of Mayville. After paying tribute to the men who have steod for
hetter draintge of Wisconsin's cultivated fields, and reviewing the
«dvantages of getting together once a year to talk over drainage
problems, renew acquaintances aond make new ones, he announced the

program.
The following men were present: Carl Foll, Deerfield; C.J.

Dodge, Windsor; L. S. Keeley, Mayville, B. M. Vaughan, Wm. Gaucke,
#. 3. Reeves, Wisconsin Rapids; C. R. Thomas, W. S. Gerber, G.T.Thorn:
C. R. Pierce, Chicago; Nye Jordan, Mauston; Ira Haverberg, Fred Wil-
kinson, Finley; Anton Brost, Babcock; C. C. Christianson, Valléy
Junction; H. J. Vintz, Oakdale; A. B. Larson, Tomah; P. J. Frederick-
son, Necedah; Swen Norling, Minneapolis; ®. A. Ottosen, Stoughton;
J. F. Maxfield, Stevens Point; H. M. Sparboe, Webster City, Ia; L. M.
Schindler, Apnleton; Robt. Kafton, Green Bay; Geo. H. Dobbins, Fremort;
d. 11, Jones, Auburndale; A. R. Albert, Hancock, Riley Stone, Reeds-
burg; Geo. llcDowell, Sprague; Frank Flohr, Watertown; H. W, Strehlow,
lautoma; W. G. Caldwell, J. H. Waite, Geo. Porter, Waukesha; Nels
Holman, ., W, Lucas, A, E. Nelson, McClellan Dodge, John Auby, Z. J.
luehling, Adolph Canneberg, P. H. Hintze, Andrew Dahlen, W. J. Geib,

« K. Reindahl, PFrank Bell, C. J. Chajman, A. R, #hitson, R. M. Long,

<A.idhite, F.W.Duffee, 0.R.Zeasman, John Swemehar, E.R.Jones, Madison.
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TILE DRAINS LI HIZITAY CONSTRUCTION

IN TOWA

Wi ¢. dSehlick
Drainage Engi:ieer, Iows Engineering Experiment Station.

Nearly 400 miles of tile driuin were constructed along the high-
ways of the Primary Road System in 1923, The Primory Rozd System -7
Iowa comprises 664.6 miles of highway. €n Jonuary 1, 1924, o totn ]
of 4308.7 miles hcd been brought to permanent grade, using about
2260 miles of the tile drainl - Approximately 190 miles of drain has
been constructed .n 1924, bringing the total up to 2bout 2450 miles.
Ihec records do not show the exact cost of this work, but do show ti
slightly over two ond one-half millions ef dollzrs hove been spent
for drainage of the Primary roads since the first Federul Aid low
beccme opecrative. The mugnitude of this p.rt of the highway con-
struction program is shown also by the reports of the Department of
Materials and Tests. In 1921 they tested samples of drein tile ren-
resenting 1728 car lozds. In 1923 they tested 667 samdles.

The vwresent day probiems of tile draincge of hishwoys are an
outgrowth of the develonment of improved hizhwuy construction and of
& more complete understonding of the possihilities amlbencfits of
underdraintige. The construction of improved hizhways during the lost
few yecrs hos becn so wide spread and so rapid thot hisghwoy engincers
have not had time to study .nd solve cll the problems of design, Thi
condition as regurds tile drainage of highways has been aggrovated by
highway engineers' lack of previous oxpericnce in tile drcinage.

The question of tile draincge of highwiys is much in controvers
~ue, in no small mezsure, to misunderstandings of whut is nccessury

and adviscble and )»f the possibilities and limititions of under-
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‘rainage. Some cnginecrs have condemned underdrainage beciuse the
cxpected the irpossible; others because of the unsutisfoactory

~csults with drains improperly constructed, as to location, or

o

.wtericl, or both; in other instonces the results have been gsuch o

C

to cause thoughtful engin:ers to seriously question whether the ben :-
fits derived from the drzins were commensurcte with the cost of in-
stzllation. This question is not simply, "Will tile'drains be of
value to the highway?"; the problems of the design of the drains
raust be considered.

The'c are some types of rocd drainuge problems of which there is
littlc difference of opinion @8 to the volue of underdrains; if they
aroe considgfed to be of any vzlue at e2ll they arc thought guite
v..luable. For example, some cnginecrs hold that tile drains are thr
only solution of the problem prescnted by the scemingly "bottomlcse
vits" that appear on the cley hills, often at tho steipest grades
necar the top, in the spring. Other engineers agree to this, if --
nd this "if" is a large one to them -- 8he drains can be so in-
~talled thut they will act os drains. .

So long as highway engineers hold such different opinions on th.
vclue of underdrains in highway construction, no one who has not
mede an extended investig.tional study of this phise of druinage
should be dictatorial or too emphatic in his stitements. This dis-
cussion will bring to you something of the practice in Iowa, to-
gether with some discussion of the application of the basic
principles of underdrainage to this particular problem.

A gzeneral understunding of the soil and topographical features
of the typical soil area of Iowa will help to an appreciation of tho

policics a8 to the use of tile drains in hirghways.



The northern hilf of the st.t., exXcept for o strip cne te thrce
counties wide slong the western vonndury next the Missouri River,
and 4 nurrower and more irrcgular striy <long the ewstern boundar:
next the Mississippi River, comprises the Wisconsin and Iowan Drift
urca. These creas are flat and their notural drainage is very in-
complete. IExcept for a fow large streams, the villeys are norrow
“nd not decp, and the tributuries extend back only short distonces.
The soil of both the Wisconsin Drift and the Iowa Drift aresz is 2
black, loam top soil, someti~es of o sandy or clayey Hatare, with o
yellow clay or = scndy yellow clay subsoil.

The section of the southern half of the stute between the ;
Missouri loess on the west wund tho Iississinni loess on the cast is
termed the Southern Iows Loess und Kanson Drift arec. The subsoil
formation is the till from the great Xanscn Ice-sheet which covered
Iowa long before .‘either of the other ice-shcets mentioned. A4t a
luter time the deposit known as the Iowa Loess was placed over this
deposit of till. This srez is much older thon the other drift
arees, and has well defined natural drainage channels. The top
5011 of this arec is the loess deposit which may be described as
fine, blaek loem, It is usually found now only on the ridges, as
erosion has removed it from the hillsides. The sub-soil is the til
from the Kansun Glicier; upon the bodly croded portions this formcr
subsoil is now the tov so0il. This till is o very close clay and is
usuelly yellowish-red to redi-brown in eollor, ‘

The Missouri and Mississippi Loess oreas are gimiler, so far as
their characteristics of interest in this discussion are concerncd.
They contain many excmples of the two topogrophical footures

char.cteristics of deep loess deposits; numely, tho well-rounded




5

convex curves of tha glopes and ridges, and the verticel escarp-
ments. Althouzh this soil crodes ecasily it still has the proporty
cf stonding nearly vertical in cuts.,

The soil of these loess “reis is rother loose and pborous, exccpt
thi.t somc sections p.rticularly in the bluffs along the Mississioni
River, contzin shale strote and deposits, which produce slips z2nd
slides simil.r tc those in the Iowa loess area. In the true locss
dleposits the erosion of the open side ditches along the stecper
srades would be so rapid that tile drains with intukes are necessur, .

Besides thcse main soil areas there ace numercus smaller aArens.,
slong both the castern and western edges of the Wiscousin Drift are.,
there are nurrow morainal dreas. There are some areas of decper
peat deposits in the ezstern moraine und some arels of shullow peat
in the counties to the west. There are :.reas of gumbo in the
"lleys of the Missouri und some of the lirger streams. fThere are
numerous wreas of bottom lunds along the streams, varticularly the
Missouri and lississippi.

The Wisconsin 2nd Iowan Drift uress were originally flat
prairies with numcrous sloughs «nd ponds, nearly 311 of theso areas
require, and many of them have, artificial droinage. The hizhway
drainﬁge Problems here nare quite similar to those of agricultural
dreinage. The Iown locss arca is so rolling that the highways have
moeny clay cuts and stecp grades. The drainage problems here are’ the
v..re of the side-hill Secps and the erosion of the side ditches.
+hout the only highway dr2inige problems in the two loess arcas are

e provision of tiie drains and surface inlets to orecvent eronsion,
&nd the side-hill 8ceps and slides in the shule and eclay deposits.

The drainw.ge problems in the areas of bottom lunds or 2lluvium arc



much the sume as& th Nisconsin & OVW Ol

The general poliey of the Icwe Stote Highway Commission re-
lative to the use of tile drains is to spcei®y them “Therever they
scem to be necessary. o distinction is made whether the road is
to be simply graded or graveled or is to be pived in thc near futurc
This policy ca:l be explained more resdily if o rough classification
of highwey draini.ge problems is made.

The policy is tc¢ specify drains clong one or both sides of S
roads through flat or swoumpy orens, such as ore common in the
Wisconsin .nd Iowan Drift zreas, and in the valleys of the larger
strecams. Mun& such drains are constructed to serve as both under-
drains and outlet druins tor surface inlets, becaﬁse good, natursa
outlets are not available., ' In some instonces it has been necessiir;
ty orgunize smell draincee districts in order to secure good out-
lets for road drains.

An understunding of the sction of tile drcins alcng highwoys,
p#rticul:rly where paved, is dependent upon a knewledge of the
classes of soll moisture and their charncteristtes. For the pur-
poses of this discussion, soil moisture moy be divided into two
glagses; gravitationel soil water, which is f'rce to move under the
forece of gravity; and the capillary and hygroscepic soil moisture
which is held by cappilurity agoinst the force of gravity. In a
very fine grained suil pri.cticully all the soil moisture is of the
latter closs. Since this soil moisture moves by ecappillarity, in
any direection, from u~moist 80il to a drier, tile druins affect the
amount of it only by holding the wuter-tuble at o lower level.
However, as explained below, tile druains cennot viry the height cf

the water-tuble sufficiently to cause a very great chonge in the



total amount of melslure 110 i T1Ne ALCLHCA 8.11. Dume engineers
have studiec the weticn of tile arsins cn che busis of the tot.l
mcisture content of drained znd undr;ined svetions, nd decided th:.t
the drcins were of no v.lue; they were expoecting the drzins to dn
the impossible und remove'thc capillary moisture.

The flow of water through the soil to the drains is largely an
uncxplored field, even though the generzl laws of the flow of water
through soil have been determined. These laws show that the velo-
c¢lty of flow is directly proporticnal to the hewd, or slope; and
inversely proporticn.l to the resistence to flow. The volume of
ilow is the product of the veloeity and the cross-sectisnal area of
the moving column cf water. The resistance tc flow is low in a
co.rse griined svil, as szund, and the curve of the water-t.ble bet: -
cen dreins becomes nearly flat within short time after a2 rain.

The resistunce in 2 very fine grained soil, as clay, is high =nd
the slope of the water-t-ble steep, compiratively. This means th:*
the crest, or highest point, of the water-toble between drains in
such a fine srained soil will be high, and that the druins may be
operiting even though they do not hold zround water level 28 low os
was expeccted.

A consideration of the action of tile drains along paved high-
ways presents some interesting problems. If the highway is construnt
ed through wn 2res such that driinage is required for both agri-
cultural and highway lands, there will be little areument o8 to the
nced for, or benefit from tile drains. In those caoses Where the
zeed fop tile drainuge is not so evident the highwuay engineer must
depend upon his own judgement in deciding where they shsuld be in-

stalled and where ommitted.




—4U'—

Tilo drains «re usscd wlong paved highweys for two purposes:

8. reduce the meisturc content as to insure o st oble Subgride which

[

will «fford the puvement adequnte support for the londe it is desisz.

«d %o carry; .nd to reduce the muisture esntent tc prcvent swellina

tnd shrinking with changing moisture cuntent, wnd the hesving that

wecompanies freezing. The problems of the first group--holding the
~ter-tuble low onough to provide a stzblo subgrade--are c¢onfined
lergely to flat, swampy areas, wund tu those sections whers 2o seep

brings the water-table to, or near to, the surface. Their soluticn
re obvious in one cuse, und have alrecdy been discussed; the drair
ge of the seeps will be discussed a little later.

The other problems are lirgely those of eapillary molisture wnc
their solutions tre not so simple nor so uniform. Experiments by
the Illinois Highway Commission have shown that the woter which
enters the subgrade through the joints 2nd cracks in the pavement is
much greater than was Supposed, and is probably sufficient to supnly
nearly the maximum of apillary moisture regardless of whother
drains are installed or not., Experiments by the Burceu »of Publics
Reads have led te the conelusion that much of the cracking of puve-
ments is due to changes in subgrade ccused by varistisns in the
moisture content. Unforutnately these changes arc greatest in the
fine grained sdils, which have & very high capillary moisture and
in which'the amounts of this moicture can be influenced but little
by tile drainage.

As has been stated, the druinage problems in the rolling Iowa
Loess area are the dreinage of the sidehill Sceps in the fine gruin
:1ay s0il. The troubles are neerly clways due to water flowing in

jeum oY in a.porous stratum underlud with a more impervious

Sratum.  If these strata outerop at cr near the surface of the



rowdway, or in the siie of a cut, it is procticully certain that
trouble will develop during each wet spell until droins are in-
stalled properly,

It is not uncommun for the highway engzineer, or some county
highway official, to hurriedly install "some tile" a8 scon as poss-
ible after one of these mud-holes developes. Sometimes these tile
Sulve the problem, but more cften they are not so placed that they
cun be of much benefit. If the Seep ocuterops in the center of the
highwiy drains under the shoulders can be of little benefit sincc
the wuter must pass thriough the mud-hole to rezch them. A small
ameunt of time and labor exvended with = S0il auger will loecate the
water-bearing strutum and an intercepting drain will sclve the
problem permanently.

Through this area the Hirhway Commission Specifics many drains
located to intercept such.flows, Sometimes as singlc lines and at
others as a grid across the rooad. In side-hill cuts where the
general slope is ut right angles to the highway they specify drains
along the up-hill side of the roads. Such drains are placed (o1 BRI OF o
in, the impervious stratum whenever pussible, and frequently the
trench is backfillcd with broken stone and course gravel,

Experience in the loess areas, and in scme other instances,
ncs shown that the difficulty from ervsion of 8ide ditches is suffi-
cient to justify tile drains with surfuce inlets. Drains are used
for this purpose only when it is considered that wooden retard or
baffle boards, in the side ditches will not be sufficient, It is
not uncommon to design the puvements on the grades with low curbs
80 as to c.rry the surface water -n the pavement tc inlets and awey

in the drains, or where conditions permit to inlets discharging



e ot et
[__ airectly intc culverts.

Jhere surface inlets are use., except when the p.vements wore
designed with curbs, they are placed with the bottim of the cone
grated level with the bottom of the side ditch,  but in & reccss dup
out of the cutsi e bunk of the ditch. Such inlets are usually modo
by Plucing o small tile, about 5 inches in diwmeter, inside ¢ larsey
one and filling the space between the twe with cuncrete. A coner::
apren is built around the outside flush with the surfuce of the
diteh bottom. In miny instances consileruble care ié tiken to keon
the slopes of the recess around the inlot sm2oth «ng free from
8rass oand weeds. Some ccunties build the intakes with « gLt “on
sand, compartment below the cutflow droin. These silt boses must
be cleaned out after each rain if they n~re to be of any value, as
the deposit Quring cne rain usually will fill them.

Heovy snows, particul-r ¢ in the flat Wisconsin an’ fowan Dris:
areas, have been resvnvuonsible for cmphzsizing new benefits »f roan
drcins with surface inlets. Last winter some county cnginecrs mo !
‘2 speciul effort to keep the snow shoveled away frem the inlets in
the side ditches. Where this was not done it was not uncommin for
the side ditches to fill with slush, which when frozen cempletely
covered the inlets and sc neerly filled the side ¢itches thaot the
water frcm melting snow flocded somc scetions cf road, Wherc the
snow wuas shoveled away from the inlets, they c.rriecd away the water
a8 fast as it rewched them und prefented this flooding.

Where the rocdway wes opened throuzh considerwble depths of
snow, channels cut thr sugh the banks at the Side tc¢ opened side
ditehes and inlets cllow the water to got off the roszdway instead
of ponding the truveled w2y. These preovisions for currying away

the water as fast as the snow melts allew the rosds to be kept in

“



Mentibn hos been mcde of the claim that tile drains are not

justified because they cannot be of much benefit during the spring
thaw . or "break up", when they arc needed the most. A goodly
numbor of Iowa highway engineers will contest this claim; they have
found thot in their territories the value of drains during this
period is enough to justify their installation, particulary if fur-
face inlets be provided. Thawing starts at the surface, and traffic
forms shaollow ruts and holes in which water accumulates. These
water-filled depressions enlarge, the soil around the edges soften,
and socon a sizeable mud-hole is sturted. Where there are drains
with su;face inlets, much of this trouble can be prevented if the
maintenance crews will keep the road surface as smooth as possible
and open up small channels to carry the surface water to the in-
lets. As soon as the frost ié out the underdrains will start op-

erating as such and greatly shorten the period during which the

road is in poor condition.

The Highway Commission follows a general policy of placing
tilc drains under the shoulders of the road and at a depth of threc
and o half feet. This depth is varied as conditions of soil or of
cutlet and grade demand. This means that the drains are approxi-
matcly four feet below the crown of the road and one and a half fece
beclow the bottom of the side ditch.

All drain tile for use in Pfimary Road work are purchased under
the Standard Specifications for Drain Tile of the American Scciety
for Testing Materials; and, what is more important, are inspected
and tested to insure that they meet the requiremtns for the class
specificd for the particular job. Each bidder is required to spec-

ify the class, or classes, of tile he will furnish and the unit



price for cach. "Standord" drain tile cre used, except in loeal-

ities where lcoul plents prsduce only one ¢f the cther gr:des. The
tile are rcquired to mect the requirsmunts fur supporting strenzth,
dercent of abscrpticn and resistince to injury in the freezing and
thawing test.

The tile are inmspccted wnd s..:pled ot the shipping rcint if the
cormission hus a2 field laburatory or an inspeetor near there; othex
wise, this work i@ done ¢n the line of drain by the resident engin-
eer. The s..iples ure tested in the necurest Ccmmission luboraotsry.

Shortly after the Department of Materials and Tests, of the
Commission, was organized work wus sturtced on o rather complete in-
spection of all tile plants and tests of thcoir product. Whenever
a plantls average sample showed 2 percentage of absorption higher
thon that allowed for the class in which the strength test phaced
the sample, o freezing and thawing test wuis made. It was found
that tile from a number of factories would »Hass the freezing and
thowing test, even though they failed in the abgorntion test. In
such cases a new gbsurption limit was sect for each of such factorics
This revised limit was used till Succecding strength and absorpticn
tests indicated that there hzd been sone change in raw matorials cor
in preccesses that produced o change in the quality of product;
another absorption limit was then determined as cutlined abae. The
freezing and thawing test is used as & measure of durcbility, and
the absorption test as a simple means of checking up on the necess-
ity for this longer ond more expensive test. No distinction is
made between clay and concrete drein tile, the werk in each case
being let to the lowest responsible bidder.

It is the »olicy now tc a¥oid the controet for the drain comp=-

lete, material, hauling and labor for both dr-ins ~nd inlets. A
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mber of the.tilc cumponics hove orguniged constrﬁction forcces;
wthers take controcts ond sublet the cunstruetisn work. Some 1.be.
¢ mtractors tike complete contructs and purchese the muteriule as
~rrunzed for before hand c¢r in the open murket.

Bids are tuken cn the basis of work four feet deep, to insuré
thut all bids on a jcb are truly compuruble, except possibly us to
the cluss of tile to be furnished. Where the Gepth excceds four
fect, the labor price (one-half of the combined labor anc material
bid) is caleuzted by inereasing the labor bid by 3% for oach tonth
«f @« foot up to six feet; the prices for work déeper than six feet
arc calculated in the sene way using the celculated prices for six,
cipght ané ten foot work as the sucoéding basis,

The Commission report for 1923 shows that the averange price fur
1,547,300 lineal fect 6-inch drain complete was $0.1165 per lineal
fjut{ with o range from $0.1085 to 0.1595. The average prices for
» number of bids for 8-inch, 10-inch and 12-inch drain were $0.175,
$0.256 und $0.318 »er lineal foot respectively.  The range in
'rice is smaller for the larger sizes. The bids for intakes wa
from $18 to #430 each, depending upon the size, kind and depth. Th-
Jrices during 1924 hove been sbout the same as those for 1923,

In conclusion, let me say that I believe that the excellent
workmanship of our experienasdi tilers contributes mueh to our
Success. The tile laid in the hichways of Muine were probably laid
by green hands under a boss who had never scen tilc before. There
arc more good tilers in o typical Iowz township than there are in

the whole state of lMcine.,



DISCUSIION OF A PAPER BY W. J. SCHLICK
ON TILE DRAINS AND HIGHWAY CONSTRUCTION IN IOWA

H. J. Kuelling, Construction Engineer, Wisconsin Highway Commission.

The topographic and soil conditions in Wiccnsin are considerably
different from those of Iowa so it 1little behcoves us to criticise
what the engineers may be deing in Iowa. Our soils range from a
drifting sand in the south central part of the state, through
various stages of light and medium heavy soils to extremely dense
impervious clay. This clay covers a consider.ble drea thr ough the
Fox River Valley and along the northwestern sectiosn of the state.

Nco effort will, therefore, be made to'take cxception to anything the
paper states relative to the practice in Iowa, except insofar as it
applies to Wisconsin conditions.

Formerly, that is ten or twelve yeers ago, it was ccmmeon prac-
tice in Wisconsin to use considerable tile, but not to the extent
that is now practiced in Iowa and rarts of Minnesctz. - In all cases
where live weter, or what is commonly czlled svnrings, was cn-
countered, it was znd still is the practice to put in tiles. Under
macadoms and gravel construction it wns the Practice to use so-
called French drains in practically all cases and in many cases drain
tile. This was Mut in in several ways, - the so-called Fish Bone
type and in other cascs a line or lines parallel with the road.

@c tried varicus kinds of tiling in Milwoukce Ccunty under con-
crete paving, making a careful selecticn of the vlaces to be tiled.
after ten or more years, you cunnct see any difference between the
pavement on the tiled and that on the untilead sections, one being as

bed or as good as the other,



On flat or swampy pluces it was formerly considered that tile
Wes nost necessary. Our cxpcrience has shown stherwise, especeially
7ith relation to naved roads. The thing thot is desired unfer a c-..-
crete pavement or any other hard surfaccd rocdkr is miformitys
While swamps may be wet, thoy are uniformly sc and the rood all
raises and lowers together. Our expericnce has shown that a read
built on swanpy ground may be difficult of c.nstruction in the first
»Place but when oncec built , will break up rmuch less than one built
on a rolling topography. In fzet, it is very seldom that we find o
longitudinal erack in o swaempy job. To illustrate, we had 2 job in
1920 that called for 7,000 feet of tiling, but this tiling was omi%.
ted and today onc cennot find a longitudinal crack in this road.

We believe that the time is coming when some effort will be made to
treat the subgrades under puvements in order to make the bearing
mere uniform. We believe this can be dsne in scome way better than
by tiling.

One of the greatest trcubles from frest action in & maved roud
has been the development of longitudinal cracks. This has been
cvercome by building a lengitudinal joint into the road. In other
words, hinging the road so that the rcad can reshond te the frost
activn and return to its nommal positicn when the frosp leaves the
ground.

As Mr. Schlick says "Heavy soils are little bencfited by tile
drgin". We fiund this very true in our heavy cloy soils. The
sandy soils need no tile. The worst comdinaticn we have is =n
cccasicnal piece of sand surrcunded by impervicus clay. ‘ihere we
find this condition tile drain is placed as well os where we find
live water. Ve have found seversl reasuns why the tile fails after

& period of years. Prost acticn may break dcwn one or tws secticns
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cf tile, thus cloggzing the drain. Roots arc a ccrmin trouble just as

u

in sewerage cunstruection. In additicn we have the further tr-uble cf
rodents using them as nesting »laces, ancther cause was improper ccn
Struction or frost heaving, causing low places in the systern which
became fiiled with sediment.

There have been a number of theoretical tests node on tile drain
for road purposes, the most recent perhaps beingthe Bates Road Test
made in Illincis. This test was carrded on in great detail showing
no benefit from tiling inscfar as the life of the concrete was con-
cerned. Moisture tests, thousands in number, show this and in many
cases the tiled portions show more moisture than the untiled. The
engineers in charge of these tests, which were made on black Illinois
80il, report that in their ¢pinion the tile was of no benefit to the
rcad. Practical tests, vr in othor words, tests cver a series of
years, show practically the scme thing. The state of Massachusetts
was formerly one cof the greatest uscers of tile in highway construction
On a recent visit of cne of cur engineers to that state, the old en-
gineers repantnd«thtt.practically 2ll of the ¢ld tile had gone out or
long since lost its value. 4 similar report was had in New York and
Maine and as a result, tile has gone out of use in these states ex-
cept in the case of live water. While the Wisconsin experience had
not been as extensive as that of these vlder eastern states, still
the results have been a%cut the same. On our gravel road construetion
which has been built without Prench drains or tiles, we have had some
upheavals due to frost action but not envugh to warrant extensive
tiling.

There is nc argument but what the removal of surface water is

beneficial, especially in the spring. Whether this mater is removed



from tile drnins or by scme other schormc mules no difference. IF 7 o

tile i1s so urrangrd 2s to remove this wator, then the tiling is
certainly beneficial but thot is not neeessarily saying that tiling
is the only way to remove this woter.

In conclusion we would state that we huve nu desire to eriticic:
whtt is béing done in Iowa but do wish to leave the impression that
Wiscousin experience is quitc decidedly against the usc of cxtension

tile in hisghway construction. ;

Zditor's Comment: It is hurd for cne on the side line to believe
that tile should be 9075 right in Iowa znd 99.44% wrong in Wisconsin.

Groanting thut concrete pavements are stunding up on marshes be-
cause the hewving is uniform, we believe that in deen cuts o line of
tile under one or both shoulders would regulute the seepage, make th
heaving uniform, 2nd prevent cracking of the pavement. Granting
also that there are some soils so tight that tile have ol igaichlire bt b
in extraeting the domaging water from them, we know that most of .
scils in Wisconsin have so called "live water" in them that tile c.
“nd do extract. DIvery drop thus extracted means more uniformity in
heaving and less domage.

We are proud of the engineers in our highway department, They
have given our highways goo: drainage.. But we believe that a line
of tile under the uphill shoulder of the road will cut off the seen-
age at the foot of a hill in Richland County, for example, more
cheaply, permanently .nd safely thon an open ditch 3 feet deegp. Such
a ditch is a menace to traffic and has to be cleaned out every year.

Let's get together and do some more experimanting along this line.



Stopping Ditch Erosion

Nels Holman

Erosion is most common at the outside of & curve and in
friable soils, Woven wire feneing properly nailed on posts will
stop it in either case.

I shall describe what we did at a curve on the main diteh in
vane County Farm Drainge No. 6 (Springfidd, Middleton). We had a
90 degree turn with a radius of only 100 feet. To complicate
matters the upper tangent was at the side of a road, and there was :
tile outlet at the outside of the curve.

Before the ditch had been completed a year the outside of the
curve began to erode, and the inside to fill up. In another year
this deposit would have been so great that the water would have
to make & reverse curve to get around it. On the outside of the
curve, both the highway and the tile outlet were in danger. .Some-
thing had to he done.

We dug away the bar on the inside of the curve by hand so that
the curve was where we wanted it. Then on the gutside set cedar
posts, 10 feet long and 6 inches through &t the top. We set them
4 fecet deep and 8 feet apart, and nailed a 2 x 8 oﬁ the front of
<ach, half below water and half above it. At the top of the posts
Ve nailed a 2 x 6 girt and another half way down the side of the
nost. |

| On thé'inside of these posts and girts we stapled woven wire
fencing. First strong hog wire with a 4" megh and over 1t =~:
chicken wire with a 1" mesh. A flap of the woven wire was staked

lown to the bottom of the ditoh to prevent undermining.
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Upstream, the beginning of the fence was about 10 feet above

the beginning of the curve and the end of the fence was bent over

to the bank and fastcned there. The downstrean end of the fence was

&t the end of the curve and also anchored to the bank.

The theory is thut the hog wire reinforces the lighter chicken
wire. Both allow the water to flow through, dbut with e checked
volocity. This not only stops the erosion of the outer bank but
causes the sediment to drop between the fence and the bank.

The first flood after the fence was constructed did no’ damage
+t all, The chennel was left clean where we had put it and there
waé o deposit of silt on the outside of the fence. It aj’pears that
this big space that formerly eroded will soon be completely filled
‘up with silt.

By that time the fence may begin to weaken, but it will have
served a good purpcse. While it still has a few years of 1if? left
is the time to plant & row of willows in its place, to prevent
erosion on the outside of the curve after the fence is zone.

Perhaps we are anticipating too much trouble. Our fence hasn't
begun to weaken yet. It may last 20 years. While logs have floated
down the ditch, they have not yet damaged the fence materially.

I forgot to tell what we did with the tile outlet. We had to
extend g@;through the deposit of silt on the outside of the fence
‘to agpoint below the down end of the curve. It is behaving itself

all right now. About three fect of silt has settled over it.
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DESIRABLE AND NECISSARY CHANGES IN THE FaRI DRAINAGE LaW.

Be M. Voughon, ‘iscongin Hiicss

Subsection 7 ¢f Sceti.n 88.06 statutes .f 1923 shiuld be amended by
substituting in the lost sentence therocf the word "honrd'' for tHO

wcrd "commissioners."

Poragraph(e) of subsection 1 c¢f secticn 88.08 stututes of 1923 sho ul«
be amended by strikinz cut the secind "c¢f" and inserting in licu
thereof the word "agw.inst"™ sc that that poragraph reads: "(e)

assess the cost of constructicn‘against the benefitted lands and cer-

voraticns in propuortion te the venefits rcceived”.

Scetisn 88.12 stotutes of 1923 should be amended by 2dcing thercte
the f:llcwing:

lAny lawful indebtednesses of o arcinage may by wrier of the court be
refunced when duc (or befsre if tho omers will surrendcr then) in
which event thc rcfunded sbligations shall be taken ud famd 38 e
writtcen obligation it shall be marked refunded by No. ) but
such refunding obligations shéll mot dxéesd.the,facé ¢f the rcfunded
cbligaticns and accrued interest, and shall not bear interest ex-
ceclding 6% per annum.

Bends, note or other cbligaticns of o Crainage shcll not be 8cld for

less than par, except with the authority of the c.unty court.

The second sentence of secti:n 88.26 should be amended to recod os
follows:

"It shall have power to construct. ‘retect and moaintein all érains

under its jurisdiction and dec ull things necessary thoreto, 2 d mey

revort to the court all matters cn which it desires advice and when
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authorized by the Ccunty Judge may institute 2ll necessary ceticns.,”
DRAINAGE DISTZICT LAW.
Scetion 89.25 should be amoncaed by inscrting in tho lust line thervif

after the words "district's general fund" and befcre the w.rds. "aos
Jjustice", the words "or bcnd and intercst fund".

A cundition exists in one district o¢f this state wherce o commissior
cr has undoubtedly converted tc his own use district moneys belong-

ing to the bind and interest fund.

Subscetion (2) of sectiun 89.26 should be amended by either strikinz
~ut the clduse "If the ‘rocommendaticns of cne or more state depart-
nents".....etc to the end cf sald subsecticn cr & provision put in
that remonstrance against the »recommendaticns noy be f£iled and the

issue thus made tried by the court.

Subscction 4 of secti-n 89.2% should be su cmended thot the sdverss
report of the commissioners can be rencnstrated agoinst and an issuc
thereon tried by the court. The lagt legislcture struck out the

words "amd no remonstrance against his revort is filel". That shiul

be re-inserted in that actiun.

Paragraph (d) of subsection (4) of Secticn 89.37 shiuld be amended b~
striking out the words "when lands shall have been finally scld unlor
order of the court as provided hersin, they shall be leascd from all

llen of assessments levied wmrior .to the tirie of such szle,”

Subsection (8) of Scetion 89.47 of the statutes cof Wiseonsin for 1925
ghould be repealed cr su riodified as nct to apnly t¢ refunding bonds,
my cpinion is that all of the four officers mentionci would prefer

its absolute reneal.
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DESIRABLE AND NECESSARY CHANGES IN DRAINAGE LAVS.
(Discussion of the paper presented by Mr. B; M. Vaughoen.
L. S. Keeley, Moyville, Wisconsin.

I am in substaontial wcccrd with all that Mr. Vaughan has said
except that relating to paragraph () of subsection (4) of secticn
89.37 under his propesal, I do not think thet any sales of land
could be made under that statute. When a mortgage is foreclosed, all
subsequent mortgages are frozen out unless they protect themselves
.at the sale. From an equiteble standpoint, I think thet the words
in question should stend and from & practicable gtandpeint I think
them to be necessary. People will not buy land unless they can get
a clear title to it.

T may be well to consider whether secticn 88.05 should be amended
gc o8 to require that the petition shall set forth more clearly
whether & complete drainage gystem is called for or mercly outlet
drains. The Wisccnsin Supreme Court in the case of the Green Bay
and Wéstern Reilway Company againét‘Brcwn County Farm Drainage Now: &
decidedlphat_suw:lemontal drains muéf be provided for and installed

L

as well as the sutlet dreins; that without them the system would be
incomplete:“inadequate, and therefore not feasible.

In its coHSiqeratiun of the case the éourt lost sight entirely
of the provisioniﬁf_yhe statutes relating to the petiticns for
drainage. Section 88;051nsubsection 1, (c¢), provides thot the peti-
tiocn shall set forth : " A map or skotch of the area sought to be

drcined with the nroposed drains shown thereon! Now,the drains

shown thereon clearly determine whether an outlet drain or & com-
plete system 18 intended. Agein, secticn 88.06, subscction 1,
gmong other things, requires that the board "shall ccnsider whether

the arains as proposed in the petition are gatisfactory; and sub-
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secticn (6), (£), roquires thc board to rerort to the court

"whether the drains prop.scd in the wetiticn will best rccrmhlish

I

the drainage prayed for and the area that should be drained. Lgsne

propcsed drains are nat satisf.ctory the berd sholl reccmmend ¢ ther

!y
ik

droins."

The furegoing shows beyoend questicn to my mind that the drainage
boerds and the courts must be governed by the dreins przposed in the
petiticn and the drainsage prayed for by the netiticners. They nay
~sk for cvmplete drainage of their lands or for mere outlet drains
as they ney scc fit. In cases wherc the ared tc be drcincd is over
200 ncres, subsecti-n (7) requirces the Board to file, prior to the
hearing in its report, o rehort from the state droinage chaineers on

(2) the location, deosign, feasibility an? cost of the yronosecd out-

let drains, (b) o genercl aegserinstion of the additisnel drainage

necessary t. reclaeim the lond fully for aericulturcl purpeses ond

the probable cost »f the same. Secticn 88 .01, Sungcti:n 1, orovides
that if on the hearing on the report of the boerd the crurt shuall ”;
f£ind (&) Thet the petiti.n or pctitiins have gufficiont signers, (b)
that the lunds described in the netitivn .r petiti.ns togetheor with
cny aéditiocnal lends recommended by the bvoard for dreincge will be
imprceved by the prorosed work, (¢) that the public health cr publie
welfure will he promcted therehy, and (d) that the benefits frm

such proypescd work will cxceed the cost of constructin, the court

shall make an crder orgenizing such marainege" and direct the beard
to nroceed with all cunvenient speed.

A1l iteclicized words in this paper were made so by the writer,
subseetion (7) above quoteld, strongly intimotes that the lezisletive

intent was that the "proposed Arains" would be cutlet drains; and
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the report on necessary "adliticn.d draincgze" by the stote engincer

]

was intendeld to be purely infermitiinal te the farnmers, the board,
and the cocurt, in ceses where large areas 2re involved. The statu-
tory requirecments for ufganizatian are the sume whether the nrea be
large or sm.ll suo far as the drains arc concerned. Sectiun 88.08
quocted by the Supreme Court to ubheld its decision, a>plies only
after a "drainage" is organized, and it appliesd alike to all in-
stallati-ns whether large or small. However, if the decision of
the court is8 & ecorrect intefpretation of the law, the luw should b
amended. -

It hos been suggested to me that o provisicsn sheuld be insertezd
in the form drainnge law requiring the npapers in all draintze »ro-
ceedings under this law to be filed with the clerk c¢f thc circuit
court. Under the nresent system papers become misleid, or lost, in
trensfer from cne court to the other. The abstraet officjals com-
5lein against having to go to the county court to lcok up mutters
other than those relotinz tu the probute of estates.

Section 86.25 should be so modified that all appeals vn motters
relating to drazinege shall g. directly to the Supreme Court instead
of to the circuit court. ' The chunge would result in 2 great saving
of time, money, and tr.uble.

Section 88.19 is the only onc which makes any reference = .
to'the mitter of repairs. It is sufficient for drains that hove
been constructed under the form drainage law, but Bot for drains
constructed prior to this law. Secticn 88.30 indieztes the ro-

cedurc to be taken on such aruins which ¢» not ecme under the juris-

diotion of thy law now 1n foree, but the proecdurce on netiticne fur

revairing, deeveging, and wildening ditches "heretuforc built in



attempted applience with statutory enactment" over which farm drain-
age boards now have Jurisdiction, is not provided for. 1In this re-
gard, the law should be made more definite and specific,

Editor's Note: The following bills have been introduced into the
legislature: :

(1) Bill 5 S by Senator Chase, to repeal the drainage district
law. It sought to protect existing districts but there was some
doubt as to the breadth of this provision. Furthermore, it did not
fill the ga»s that would be left in the farm drainage law if the
interlocking sections are repcaled. It passed the senate but was
killed by the assembly committee on state affairs which recommended
4 substitute amendment that will probably pass both houses. It will
srevent new districts, but will keep the law in full force and
cffect a8 regords old districts. _

(2) B11 351 8 by the Committee on Education and Publiec Welfare,
Seeking to give greater privileges in taking water from a drainage
ditch for ireigation or cranberry purposes.

(8) Joint Resolution 374 by Mr. Price, secking to authorize the
attorney general to investigate and prosecute claims against those
Who were partlcs to the partial drainage of the Horiocon Marsh, This
bill was laid en the table by the Assembly.

(4) 101 A by 8r. Prico, requiring the tax commission to prescribe
& oystem of uceounting for drainage districts and to audit the
books of any district, : :

(5) 219 A by Mr. Henson, amending the Farm Drainage Law as to the
meamyn; - of "agequate drainage " and "duties of the board" and
filling the gap that would have been made by the reseal of the dis-
trict law,

. (8) 308 A by Mr. Royce seeking to repeal the section now requirin
the cpproval of bonds by the four state Repartments, - 2.2 .« o fa. o
. ‘T¥c ‘oh.nicwill not effect drainage very much because no newdist-
clcts have gotten into court for the last two years. The smaller
uroinage projects are the ones to be encouraged now. Of the follow-
ing projects, nene but farm drainages have been organized in the
last two years, and cll of them are in the well settled parss of
Wisconsin, =~

Applicutions from Counties Since 1919

Farm Drainages: Adams 4; Barron 2; Brown 4; Burnett 2; Calumet 2
Chippewa 7; Glork l; Columbia 14; Dane 10; Dodge 7; Fond du Lac )
Jefferson 6; Juneau 4; Kenosha 2; La Crosse 1; Manitowoe 1: Mar-
juette 2; Milwauiee &, Oconto 1; Outagamie 5; Ozaukee 5; Racine 1;
tock 2; Rusk 4; Sheboygan 7; Walworth 1; Washington 1; Waukesha 3;
Jnupcee 8; Waushara 1; Winnebago 2: Wood d; Total 118,

Drainage Districts: Crawford 1; Dane 4; Dodge 1; Door 1;
Jackson 1 ;Unaer old Iaw); Oconto 1l; Racine 1; Total 10.
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CLEANING DITCHIIS WITH PYROTOL

John Swenehort

Five hundred miles of u»nen diteches in Wisecensin wre dammed un
with soil and rubbish washed in., Meny of thcse ditches are on the
higher priced and mcst productive lands in the stute. Often these
‘itches have grown up to cut tails, willows ete. Sueh ditches arc,
to & large extent, of little value. Outlets are closed, land is
wested, labor is expencdéd without return becuiuse ¢f partial or com-
Plete crocyp fallure.

On some c¢f these Jjobs, some sort of o dredge is the most econom-
ical methold of cleaning. In other cases, »articularly where yard-
age 1is Small. the copst of putting in-a dredge is often prohibitive.
It is in these )laces that explusives may be of help, particularly in
view of the cvailability of low priced materials and the frnet that
the work cean be éjnc without any particular equipment.

It is believed that a combinaticn of pyrotol, the new exmlosive
predared from surplus war noterials, can be used in combinntion
with fifty sor cent stmight pitro-glycerin 2ynamite in many oper-
ations tu move soil from the diteh at o cost of between fiftoen ond
twenty-five cents per cubic yard. The pyrotol costs $7.90 ner ane
hundred pounds delivered in carlosd lots in Wisconsin an? is securcil
by formers thruugh the Colleze of Agriculture. Fifty ;er cent
straight nitro-zlycerin dynomite is a commercial produet secured
fr.om all powder companies &t a whelesale yrice cf +18.75 per onc
hunired pounis in lcts of two thousand pounds delivered t- wny rail-
road station.

- Pyrotol cannot he used ulvpne in diteh blasting without the use
of exnensive clectric blasting cups in each charge. This nrnetice

orcinarily prohibits the use of such a method. The use o7 nst less
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than .ong~quarter pound of the straight nitro-gycerin dynamite in
euch charge permits the use of the so~culled propagated blasting
nethods where one charge sets off the next when they are »loced in o
row elghteen or twenty inches apart. The soil must be sambated
with water so that water immediately rises in the holéswwifre the
cherge is mude as it is the water in the soil which carries the
cxplosive wave. The dyncmite used to carry the exnlosive wave nust
be the so-cnlled straight nitro-glycerin and nct less than fifty
per cent strength. Ordinary ammonio dynemite will not propagate.
While thc work can be done in cold weather, it is obvious that a
temperaturc above freczing is necessary, even though most explosive
nenufacturers can now furnish a straight nitro-glycerin dynemite
which will stand temperatures below freezing.

In placing the charges it is usually well to¢ run 2 line cown
the center ¢f the ditch. This line can be merked every eighteen
inches in some convenient manner so that the charges may be easily
ond properly spoced. As 2 rule, the water level can be used to
¢stablish the depth of the charges. The'offect of the explosion will
probebly deepen the ditch tc from three to six inches below the
00ttcm of the charge, depending on the soil c:nditions. Aftor the
linc is set, & man with = round stick, usually & leng-handled shovel
handle marked at eighteen and twenty-four inchcs, so that the opera-
tor may know how deep he is Zeing, punches the hole Gown to within
& few inches of the bottom of the pron.scd ditch. Immediately
after the stick is withdrawn a cartridge of pyrotcl and the necess-
ary half cartridge ¢r more of stroight nitro-glycerin is Su e tithe
strioight nitro-glycerin primer being nut ﬁn TN

It is impossihle hore to state exnetly h w much will be nceded

out a few trial shots will soon indiente how kel el bk S
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alsc .possible t0 change the cdepth of Zistince to get the desired
resulte. If the distance ajart, the denth und the quuntity of ex-
Jlosive used is currect, the diteh will be "U" shaned znd the banke
nct budly disturbed. If the load is t.c deep and toc heavy, the
depth will be "V" shiped «nd the banks will be disturbed. If the
cherges are toc faor apert, the diteh will be irregul:r.

Adter the lci.és have been placed, a 8ingle primer is nlaced in
the center; that ie, an extra cartridge of the straight nitro-
slycerin in which hus been pluced a blasting cap fitted to a length
of fuse. This Hrimer should be wuternrocfed with 8 heavy zrease
tc drotect it from moisture asit’ has to be nlaced in the water.
This cne cup sets off the entire line of churges. It is usually
unwise to try to shoot mere than one hunired fcet at o time as con-
titicns may change anc different loadinzs may be necessary as the
job prozresses. aturelly, 2 wind blewing across tho diteh will
prevent soil fr.m folling back into the disch. Sometimes it mey be
necessary to wait for a breeze in orcder t: get the best results
from the ditching work. Unless the olc ditch bonks are very high
however, this is seldom unecessary.

The use of ex)plnosives in diteh clean-cut woik loaves little
82011 bunxe as the soil is scattered over sevsrzl rods on ecch sido.
Very few tools cre needed, tamping stick, con erimpers and the
necessary guide line. Any number of men rnoy werk conveniently ot
the Jjob. No investment is tied up. an ordinary mon ein scon learn
the method. Individuals cr districts ea2n avail themselves of it
&lthcugh distriets may not purchase pyrotcl. 4 farmer living near
an open canal cian clean his own ditch and receive dirces benefit.
Other dynumites may be used in place of »yrotul with slizht inecrecs

in cost. Under scme conditions such as a thin watcry muck the
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use 5T straight. sixty per cent nitre-glycerin dynumite for the
~ holy charge is necessary.
. It seems up" tc furmers aos well as darainage cormissioners and
enzinecrs tco pfutect their investments in cpen ditches, particular:

11 rich «nd otherwise wiluable land by keening difches chen.

It is possible for commissioners eof & district to arrange for
aomé man in the district to learn how to de the work for the district
If crowds are avoided, more work will be done and less chance of
accident. Explosive, caps and fuse can be ordered by the district
ﬁhrough the 1log~=l de.ler if there is one, or direct from the
joboer or manufacturer. A demonstration from the denartment of
agricultursl engineering will teach a man from any district how to
do the work, spending a day with him. With a few trial shots on
any new job a good man will do effective work.

Since ditch clean-out work involves largely the remeval of mud,
the job is not dangerous if reasonable precautions are taken.
felephone or power lines twenty of thirty feet from ditch will not
be damaged unless load is heavy and wind blows mud over the line.

Whevre willows are growing in ditech, increased cuantities of
explosive will remove them. Only experience will-determine hew
much to add.

For the propagated charge there must be weter enough that the
hole for charge fills up when stick is pulled out. Ilere water is
urnecessary load for explosive and required heavier loading. In
this case start at lower end of ditch and let excess water run

out.,



DISTRICTS DODGING DELIHUENCY

E, R. Jones

The drainage districts of central Wisecnsin are still sclvent in
gplte of the crisis thr:uzh whd]h they are possing. In 1924 twelve
»f the largest districts rcceived $91018 in drainaze taxes, while t?
interest on their indebtedncss was only $73,567. Bond hollers
senerally are willing to wait for thelr drincinal 1f they coan be
assured of the »Hayment ¢f interest in the menntinme and the payment
the prineipel in the end. In only one of the twelve were the recei t
less than the interest on outsf&nding bends,

The $91018 received consisted of 351286 for the current year and
539732 for back texes. The owners are trying hard to redeem their
lands befuyre they bec.me subject to tax deed after three years de-
linquency.

Nevertheless large areas are Bubject to tax deed now with no
takers because vf the Jpenulty that has accumul.ted like 2 sncwball
51nce uplihiuencg bezans In 17 cof these distriets in Juneau, Wocd,
Jackscn, Clark :nd zdjoining countic® contiining 463,322 acres on
which the drainage czst $2,558,000 and of which $1,226,125 was un-
aid Julyl, 19284, there are 107,835 acres known to be subjeet ~to
tax deed from the tax sale of 1922, Taxes c¢f 1923 and 1924 have br-

urht rmcre acres inte Eellnquency making the total 170,931 scres tc

aate in the 12 larger d4i T”s. There are alsc ab2ut 10,000 acres

Geclincuent in the five sar districts wh:ose rec.rds we~e not
exanined in detail. The urcs are token from the certificates

actually -ffered for gale i,ﬁ? countics &nd nct fr.m the list as

savertised in lceal ; tion by the owner bet¥%een the tin

cf advertisement and the tax sale is a commen practicc. The leo-
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linquent lunds are gencr.lly limited t¢ the lorye holdings >f non-
resident oromoters, but thoy do joopardize the smeller holdings of
rosidont farmers.

These Hromcters mode at least four mistokes and ruined them-

gclves ther:by: (1) they dreined some sandy lands on which the
S

neat was/shallow thet 1% never should hove been drained at oll; (£)

they storted sume distriets 25 years wefore they werce needed; (3)
they besan selling the land to settlers befure encvuth ¢ltchos werc
dug to give satisfuctury drcinage; and (4) they charsed hih pricc
for thoir lands, extendinz little or no service in return.  The
depression caught them with larze holdings of uncocupied land and
most of them have becn crushed thereby.

It was the tax drainaze district law of twanty years azc that
stsrted the »resent difficulties.. Under Chapter 340 Laws of 1923
these CGistricts could not have been orzanized without. the consent
of the county board of sujervisors. But thzt dces not help the
350 farmers in these districts today who ore sufferipg from the
mistakes of twenty years .10, .

A gratifyingy: feature is the success that some of these farmers
have mode in spite of their handieap. PFilling their silos, milking
their cows, and raisinrt s»mecial crons, they are rensinably nros-
nersus. It was on the droined peat of the Cranberry Creeck Drain-
age District that Anton Brost raised the Rural New Yorker potatoes
that won first »rige ot the wiscoﬁsin State FPair of 1924 in open
competition with the wcrld. He did the @ame in 1922 also and
gcored high on ¢ther truck crops,

The original ditches have been supplemented with more ditchces
until today the drainage is satisfactory on three-fourths of the

land., The soil is free from stumps and se¢smes and has been




mellowed wnd swoetencd by twenty years cf ﬂrainage;::’tacticully
overy eirhty core tract has o scndy islond for o convenient
buildin: site. ¥“hot the farmers there nocd new mere than anythino
clse is neizhbars to help them keep up their roads, schiols ond
churches and t: ward off the cloud of delinquency.

Part of the 170,931 acres, now temporarily delinquent, will be
redconed by the owmers before the delinquency has run three years.
Othor acres may become delinguent. & cinservotive estimate is thi
170,000 acres will »e subject to tax sule in the final ccunt, sad-
ing the drainaze tox sules of 1922 (now subjeet to desd) to the dc¢
linquent drainage taxes of 1923-and 1924 ond computing the jro~
sortioncte shure sf the present debt, it appears that $970,000
would redeen the wcres finslly delincuent. In othor words 170, 00¢
seres of 1lznd is for sale with all drainage taxes anc debts fully
paid for $970,000 plus interest from 1924, if the ccunties will
cancel the gener.l taxes due on these lands at & rate of about
30 cents an acre o year. The counties gcould afford to do this to
help clear up the situstion.

It has been suzzested that the State of dAisconsin pay these
delinquent drainaze taxes and take deed to the land.  Then sell thc
vetter holf of it to settlers at the cost of the whole and make &
gome preserve of the rest. That would give the state a zome . Dre=
serve of four townships at no cost to fhaelfs The pldn has merit
but probubly lzcks le~ality. There dceS neot appecr to be any
r@ancn however, why a committee off the bsnd holders can nct

o

organize o holding comzany to exccute & similer plan. The questi-

.
£,

would be, could such & company handle the »roject in & manner 8O
favorable te the farmers now on the zround, to the county, and €

the state?



PLOWING MARSH LAND
F. W. Duffee, College of Agriculture, Madison, Wis.

The subject of plowing marsh land naturally divides into two

parts:
1. The plow and plow equipment
() For sod
(b) FPor stubble
2. The power to draw the plew,

The plowing of virgin marsh presents 3peoiai difficulties in
that, the surface is frequently very boggy, the sod is extremely
tough, the soil does not scour well, and brush (usually willows )
are fregently present.

It is ordinarily desirable to plow marsh 7 to 9 or 10 inches
deep in order to bury deeply the grass, brush and rubbish, and this
is especially true.of hoggy land.

It is also better tosg completely invert the furrow 8lice if
possible as the sod is too tough to work down if the furrows are
laped one on the other as is the practice in ordinary plowing.

In order to meet these conditioms most successfully a single
bottom plow turning a furrow 18 to 24 inches wide is best. If Pro -
erly designed and ad justed this plow will lay the furrow over in
nice shape and absolutely prevent its turning back into its origina.
position which frequently happens when regulaﬁ 14 or 16-inch plows
are used.

The most popular size now used is a 20-inch and at least five 4
of the principsl plow manufacturers now produce this size for marsh
and brush ploWing.

Where the marsh is quite soft extension rims are sometimes need-
gd to hold the plow up, but this is unusual as these plows are

commonly equipped with wide wheels.
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Cutting the tough sod requires & large rolling coulter 24 to 37
inches in diameter. This is frcquently set to cut the full depth
of the furrow slice, and this together with the need for consider-
able cleurance for trash, bdow the bearing and hanger, explains the
need for such a large blade.

Where the sod is extremely tough and trouble is encountercd
keeping the plow in the ground it is advisable to set the coulter
as low as possible, and also keep the plow fairly deep, this causes
the coulter to present a nearly vertical edge to the sod, which
causes less lifting action.

The point of the share on & marsh plow is shaped differently
than regular plows, being more pointed and the share edge being
almost straight from the point to the wing. Many blacksmiths will
attempt to shape up the share similar to the regular plow unless i
structed to thé‘contrary. This speciully Shaped point is used to
prevent tough roots from hanging onto the point.

The rolling coulter cannot be used in brush or willows that are
of any size as the coulter will usually roll over the roots rather
than cut through them. Under these conditions the Standing or duck
bill cgtter is used. This cutter usually requires a different
share, one having a little rouna lug forged on the point, onto
which the bottom of the cutter attaches. The top of the cutter is
clamped to the beam, usually in such & wau as to be adjustable back~
ward or forward, to decrease or increase suck. This is the type of
cutter that is alweys used for brush land but is not as good for
marsh land as the rolling coulter which should be used wherevoer
possible,

The pusher used on one marsh plow serves to crowd the furrow

over very tightly against the previous one, thus leaving a wide,
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' : I This wide, open furrow permits tae

open furrow foir the next round.

furrow slice to full over completely inverted, and makes a smooth
Job of >lowing as well us preventing almost entirely the growth of
grass between thé furrows.

The plowing of stubble or fallow mzrsh land presents an alto-
gether different problem. After the sod is rotted, a true muck or
peat soil is usually light and fluffy, so much so in fact that a
mouldboard plow of sny tyoe will not Scour. Disc plows were orig.
ally designed for very hard land, und conseguently were equipped
Wwith very narrow wheels, most manufacturers, however, can supply sc¢
called marsh, or wide-tired wheels. %We have foynd, however, that
this is frequently not enough, and hoeve bolted on o solid row of 2
by 4-inch pieces about 6 inches long on to the rim of the wheel
thus giving 2 wheel rim 6 inches wide.

Twenty-six inch dises rather than the regular 24-inch discs also
give a2 little more cleurance and less trouble in clogging in corn
stubble.

Considercble side draft is enéountered if the tractor runs en
the land rather than in the furrow which is usuelly the case, cnd
may cause serious trouble but this can be overcome to a large extent
by lengthening the draw bar 2 or 3 feet. This should be done by
boiting the extension Securely to the 0ld bar so as to be stiff and
rigid for proper control of the plow. Disc plows can be secured in
2. S.and 4 disc sizes or multiples of these. The 2-disc size can !
handled by a smal% 2-plow tractor, and the 3 and 4-disc sizes by a
3-plow tractor.

Tractors as a rule will do the work better 'and more easily thw
horses, and if prongrly equipped will go where horses cannot go,

A good 3-plow tractor, developing from 15 to 20 horsepower at



tha drawrbar ié required to handlc & 20-inch breaker. It should
weigh not less than 5,000 or more than around 7,000 pounds for best
results, and requires specianl equipment in the way of lugs for
practicelly all marsh conditions.

Extension rims should be uscd to give & total wheel width of
from 18 to 24 inches and high angle iron lugs used. Most trictor
companies can furnish whot is known to the trade as rice land lugs,
these are angle iron lugs 4 to 5 inches high ond very long, usually
from 2 to 3 feet, but making a whéel only 24 to 28 inches wide duc
to the angle at which they are attached.

Extension rims arc also needed on the front wheels so as to giv.
a total rim width of 8 to 12 inches, wnd sometimes a very high

steering flange is also used on the front wheels to aid in steering.
In breaking it is usually better prcctice to operate the tractor
with one side in the furrow, as this gives less side draft, and

makes control easier. Contrary to common opinion, the wheel in the
furrow has better traction than does the one on the land, providing
proper lug equipment is used. If the land is very wet, however, this
is not true.

The pusher mentioned before widens the open furrow somewhat per-
mitting a z6-inch wheel toogperate in the furrow, wikhout cuttingign’.
the former furrow. Any of the 20-inch plows, however, leave a
furrow wide enough so that little damage is done to the formmr fur:ro .

This discussion would hurdly be complete without speaking about
getting over or out of soft spots. In the firet pluce, equip the
outfit with a good long heavy log chain, preferably 30 or 40 feet
long, attach one cend pgrmanently to the tractor, ready for pulling
80 &s to save time. Just as soon as the tractor stops going Eu
forward and starts going down, ston. Stop immedictely as an addition-

&l half turn of the drivers may mean an additional half hour's time
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A wide breaker is best for marsh soils. [If a tractor is used, the wheel t
‘Correct commercial fertilizers and marl help marsh soils.

ype with extension lugs is best.



in getting out. Book the trictor just enough to looson tho clevie
oin, do not permit the Whecls to spin, just buck o half inch or so.

Drive ahead to the best footing avecilable within recch of the log

ghain and pull the plow through the soft spot, then hiteh up close
wgain.

When stuck in o hole, lay posts or rails in front of the wheel::
and cross ways of the tractor, shove them up in under the lugs in
200d shepe, otherwise they will ®e forced out ahead of thw wheels
.4 do no good,

It is suid an ounce of prevention is worth a pound of cure, and
this is a plece where it surely upplies as a few feet of chain

Judiciously used may save a half day's work getting the machine out
of a hole,

Some Results 2£ Fertilizer Tests on Peat Eg 1924,

O. R. Zeasman.

Fertilizer tests on peat soils bring out the striking fact that
the different deposits vary. In general those in central Wisconsi:
are low in the mineral clements, potash, phosphete and line. After
& number of years cropping perhaps all three elements Will need to
be supplied but when comparatively virgin, field rlot tests show
Virying requirements.

At Valley Junction in 1924 the unfertilized plot grew corn less
than 18 inches tall, the manured plot made about 1/2 mormal growth,
while the plot troated With murl (rate 1 ton per acre) made a
norhal growth. Only very 8light increase over lime alone was shown
on the plot where potash and »nhosphawe were used in addition to
lime. With continued ¢ropping, the addition of these elements will

undoubtedly become necessary.
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Pollowing toble chows yiclds of potatoes on virgin decp peat plc:

at Portuge. Voriety was Rural New Yorknr. Growing season 3% montho.

Treatment : Bushols : Bushels : Totul Yicld : % Incrcase
: Morkotuble : Smaell & i por gere ¢ over Blank
: -Gl ls : :

Sl onle g 48 0 alols ¢ 58.6 : 100

260# KCL 3 :

Horse : 248 b B : BT ; 441

Iluriure $ : : :

solpr HCL e : :

180#Trcble: 269 i s 320 : 446

super- ! g :

_ _phosphate : 5
“200F : } : ]
ICL ! L1 Gl | : L3¢ ‘ 136

Unfertilized plot wus unprofitauble. Potash along gove only a
moderate inerewse., Potash and phosvhatc combined gove = good yicld
but the nlot with horse manure substituted for phosnhate was practic-
ally a8 poocd,

Cn George licDowecll's farm, shallow »Heat that has been cropned fo
10 years shows necd of Lime, potesh and vhosphate. The use ol the 3
fertilizers gives marked increases in corn, oats and soy beans.
Following is yield in 1924 of green clover first cutting on plots
thut were fertilized znd sced to oats in 1923.

£ Qot . s Lbs. s Per Cent
- ®No. : Treatment :Green Huy per acre : IncreasSe over Blank
21 4 Blenk s 5299 : 100
24 . lianure 6 36 e
I < o 5976 - s
1& v Limed ZET ! :
: per acre : 4305 : 19 decreuse
22 : 300# 0-8-24: 6982 : 317
23 : 2 tons Llimc: 8222 : 551

1 3004 0-8-24:
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Manure alone guve very 1little inerease over no fortiliger. ILimc
alone showed Slight deercece but thig was Proorbly duc to uvneven
stond. Fertilization with potash, phosphute 2nd lime show the big-
gest increase. Lime 2nd a heavy gprlication of unleached manure
weuld undoubtedly give a2 good ykld.

The differcnces in results shown in the above three tegts pecint
out the imyortance of making « field test of each deposit of peat i:
order thet intoclligent fertilization mey be practiced.

SXPERIMENTAL WORK ON PRAT SO0ILS
A« R. Albert,

Experimental work has been under way on the Coddington Exveri-
mental farm since 1918. In the fdllowing paragraph only o few of th
important findings will bve discussed.

The roinfall records huve been token at the Coddington Station
8ince 1919 and in August 1921 the temver.ture station was installea.
The rainfall scems to have o fair distribution throughout the season
but the last years 1921, 22 cnd 23 were considerably below the Stot-
ion normel, yet erops suffered little from drought. The water hold-
ing capacity of pout is very high and when in pring the surface soil
has once dried out, it tikes he.vy rafns to penetrate to a sufficient
dedth to benefit the crops. Such rais being an uncertainty, this
points to the necessity of securing déep rooting of »lants to benefi ;
ful;y by the water stored and also to the importaonce of getting fer-
tilizers into the moist soil. On the other hond, crops well estob-
lished and propurly nourished will seldom suffer for want of moistiv

Recently the idea has guined ground thut there is & need of
irrigation. This idee is based on the observations of the browning

of certiin plents during the loter Part of the season. This brovmn,

I T IR EEm——
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nlotched appeufance of crops is due vo potash sturvation. Experiment:
c¢n the Stution furm with .nd without fertilizers have shown that on
the same soil where potash has heen supplied, thce crops grew much
»ore thriftily and in conscouvencs have used much larger amounts of
Water and yet there wats no niicution of drying up in the plent even
i1 the dry seasons we have hod. Some pecoplc maintain that it is

v sting dricr every yeor as evideneed by poorer crons but the fact of
thic matter is that the small amounts of available potash are being
ropidly used and unless potash is added to these soils, conditions
will get even "drier" and poorer. Fields which have been manured
(and manure is a good potash fertilizer)‘produce good crops while
others apparently no driecr but unmanured still seem to be suffering
for want of moisture.

Temperature records are of short duration but indicete the danger
of frost and emphasize the need for frost resistant crops and the
greatest utilization of the short growing season. The frost danger
is considoeorably less on sandy pcats wherever they occur. On thec west
#ide of the Wisconsin River thc growing season seems to be a little
''nger and corn is & more promising crop.

An experiment withlm&nure, phosphates and potash and also ground
iestone which has been run since 1919 indicates that manure alone
»duces the largest gross return per acre but no farmer on pecat soil
n hopo to cover his land with the amount of menure per acre cvery

Lour years which is being used in thesce oxperimental plots, until he
i 18 first produced the roughoage for livestock by means of other séil
vreatments, It is, however, o big mistake to permit the manure to
lie in the barnyard around the buildings, thinking that the soil is

lrecady tto rich. While the soil® is very rich in nitrogen, manure



supplics potash and phosphorus as well &S nitrogen and it should be
used for the sake of its phosphorus and potash, if not the nitrogen.
Such experiments have furthcr shown that the largest return per
dollar invested in fertilizer is securcd through the Muriate of
Potash treatment. This statement applics to the first four years
put it is probable that phosphate treatment in conjuntion with pot-
ash will show @ better response with longer croﬁping. Acid phosphat
has so far produced no results whatever. Ground limestone has’ pro-
duced very small increases but the date is yet too limited to draw
any conclusions. However, it must be remembered that this is what is
known as a high lime peat. On peats which arc sour, limestone will
undoubtedly give good returns, provided potash is also supplied.
Rolling with & heavy ccnerete roller has not been profitable and we
may say that once a new breaking has been packed with this heavy
roller thereafter the use of the ordinary corrugated roller to firm
the seed béd is sufficient but highly important.

While it is quite certain that most farmers are doomed to eventwt
al failure unless they use proper fertilizer, it does not follow
that they will reap success if they do use them. There are many
other factors that enter into the question of success on these peeat
soils, many c¢f which are perSuﬁal.bctors inherent in the cultivator
himself. Some of these are, frost hazards and crop adaptation to
s0il and climgte, plan_of rotation, choice of special crops and the
crops in rotation, selectioy of correct varieties of suitable crops
method of fertilizer applicution, proper fertilizer combination,
disposal of manure, tilloge method, drainage and irrigation, weed con-

trol and finally the price of farm produce,



CROPS FOR PEAT BCILS

In general, grein crops should be avoided on peat soils., They
have too great a tendency to lodge. The grain crop can, however, onl
should be used a8 a nurse crop for new seedings and for this pufpose
thin secedings of rye seem to be the most satisfuctory. Where the
frost hazard is great, corn should be aveided as much as ﬁossible.

O0f course, scmething,should be grown for the silo and while their
feeding quality is not as gocd nearly as that of ccrn, sun flowers
can endure mcere frost and grow during o covler season than corn.
They, therefore, offer a substitute silage crop. Alsike clover has
yielded as high as 2% tons per acre, with proper fertilization, of
ccurse. The four year average for oats is about 40 bushel; for rye
wouut 28, Potatoes have been grown a few years and a yield of from
ié5.to.i50 bushel may be expected.. Carrcts will yield in the neigh-
borhood of 500 bushelsper acre and make a fair feed for horses and
cattle. Oats and peas and soybeans for emergency hay crops have dcre
very well, both crops yielding over & tons of hay per acre. Sweet
clover and alfalfa have produced good yields when abundantly supplied
with potash. Other root crcps such as parsnips, canning beets,
carrots and rutabagas have done quite well but the sugar beet crop
has not been successful. In the very near future a bulletin covering
this work will be nreparcd and anyone desiring cupies should address
their request to the Agricultural College, Meiling Roon.

Rotafiuns on peat socils should be planned in such & way that
there is only about one pluwing every five or six years. That plow-
ing should be on sod. Onc rotation that scems to be working out well
n the Cﬁddingtqn farm is; first year, root crop or corn; seccnd yea:

corn or soy beans; third year, rye or oats seeded to alsike snd tim-



Weed ccntrcl is & seriosus problem ir..

ctﬂ} hay;m¥iff£ﬁyear,iﬁzgod hayfi
Such a rotuaticn, inasmuch as a small proportion of the formers time
is spent at piowing, he can well afford to devote a little extra tin
te keeping the woeds out of his root erops and corn., This can be
facilitated by planting corn in cheek., If Stybeans are grown they
will smouther most of the low growing weeds, if planted in solid drills
All seedings should be follcwed with & corruge.ted rolier. Heaviest
application of commercial fertiliger should be on the root Crop,
Small applications may be made upon the corn in the hill. Menure may
be applied upon the sod land at eny time, preferably between the Tirst
end second year's hay. Considering the experiences of the nast, it
would seem that a combinastion of a few dairy cows, hay for sale and
scme 8pecial cash truck crops would makc a suitable combination on
these peat soils. By no means should the deiry herd be large. Far
better tc have hay to sell to needy sandy soil farmers in the viecin-
ity than to be cnmpelled tc starve cattle before 8pring pasture.
Hey crops, of course, require large amounts of potash and if the cr -
is scld this potash is removed from the farm, The sale of hay fron
1pland soils is generally discouraged because of the fact that it
carries nitrogen as well as other plant food from the goll. but dn
case of these peat syils we have abundant stores of nitrogen which
can be made into hay if we will but supply the minerals. The grow-
ing truck crops must of necessity be limited. Canning beets have
been grown sugcessfully, sc have a few othor crops, but the selectisn
of crups should be based upcn the ability to dispcse of that ernp,
or failing profitable disposticn, the crop should be such as to fur-
nish feod for livestock., To Secure cluver stunds, the use of notash o.

manure is absolutely essential. If pctash is not suiplied cinqucfoll;

Will crowd tout the clover. The stand Will wbe excellent in the fall
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‘nd the neat Spring tuere will

the clover hag frczen cut or been Crowned
«f potash starvation. The ancunt of petash 1o use denends upon the

nocture of the eron, It ne’d not bve applicd evevy year but may be c.

be nothire,

@iing it eppear as thouzxh

bt when it is only a cags

centrated on those ercps which premise the tegt returns, It shouls

)¢ applied at about 75 to 100 pounds

Qer acre per year. In case t)

Lrmer is uncertuin whether phosphate is required or not, it will he

well to use also 100 ptunds, of a

Lil such time ag suitable tests can be made

portion of phosvhorus and 2otash would be hest on a particular de-

pogit. The acid pPhosphate may be mixed with

farmer himself or be Murchaged

fertilizer. 4 mixturc of 100 pounds of
pounds of 16% acia Phesphate wonld provide ¢
nula 0-8-24 and it shoule be anplied at the rate of about 300 pounds

pPer acre every two years., Peuts which indicate

cid phuspha

te per acre Per year un-

to determine what pro-

the potash by the

“lready prevarecd in a commercial
Muriete of Potush and 100

i fertilizer of the for-

rhorus are better fertilized with an 0-12-12.

& deficiency of vhor-
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COMMITTEE REPORTS

The auditing committee reported that it had examined the buoks uf
the secretary and found them correct.

The committee on resvlutions offered the following resolutions
which were adoptéd:

Whereas, since the last meeting c¢f this association, the loving
God has, in his wisdom, seen fit to remove from our midst
fialter B. Coddington, as valued and loved past-president and charter
member of this association, and

Whereas, Professor John G. D. Mack, State Chief Engineer, and a

loved and’valued member of this associaticn, has passed onte his

™" ker, to our great loss and profound sorroﬁ.

Be 1t resolved, That this association publicly recognize and ex-
ress our deep sorrow recognizing our great loss, and

Be it further resolved, That this resalution be spread at large
voon our minutes and that a copy of this resolution be gent to their

werrowing families,

SUMMARY OF PROCEEDINGS

1921 -~ 985
The program for the Seventh Convention held FPebruary 22, 23 and
2¢, 1921, appoars on page 4 of the Fourth Report.
Progran
EighthAnnual Convention
February 21, 22 and 23, 1922,

Agricultural and Drainage Advisor for Drainage Districts.
B. M, Vaughan, Attorney.

Discussion led by--
A, P. Niles, Anton Brost & Perciwval

Brocks Coffin.

Patrcl System for Maintaining Drainage Ditches.
Nye Jgordan, Juneau County Farm Draigage
; Board.
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Je Q. Daniels

Leveling Wastc Banks
G. S. Halecs, County Agent

Discussion lcd by --
Frank Plohr and &i. P. Nelson

Movies of Drainage Machincry

First Year for the Settler on & Drained Mersh Farm
I. A. Haverberg, Farmer and Commissioner.

Discussicn led by
; George McDowell

Permenent Agricultural Pilicy
Anton Brost; Parmer and Commissioner.

Farming Mursh Lands on a Big Seczle
Churles M. Creuziger, Farmer

A Design for a Sub-irrigation Dam
Jerry Donvhue, Dreinage Engineer and Ccmmissioner.

Organizing a County for Drainage
James A King, Mason City Brieck & Tile Com»any

How Drainage Incrcascd the Value of My #arm
Fred Rocque, Farmer and Commissioner.

Standard Form for Contructs and Snecifications
James A. Stokes, Wisconsin Drainage Company

Discussicn led by --
F. W. Lucas

Progran
Ninth Annual Convention
February 21, 22 and 23, 19:3.

Sub-Irrigation Dams
B. M. Vauhan.

Discussicn led by --
E. I. Phillec -and L. B. Arncid.

What the Nati:nal Drainage Congress can ds for Wisconsin.
Jus., ‘4. King

Report of Cormittee on Legislation on Imorovements in our
Druinage Lews. :

The Bcnd Soluticn
Percivael Brooks Coffin,
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Discussion led by --
B. iI. Vaughun.

What Kinds of Tile are Best in Deep Cuts
O. R. Zeasmun.

Discussicn led by --
Je Hs Waite, W; D. Gerber, Jas. 4. Reeves.

The Protkem of Adequate Inspectiun
E. R. Jonas.

Discussion led by --
Jerry Dcnohue, Jag. L. English.

Problems in Pump Drainage
Chv H. Youug,

Wisconsin Highway Progrem for 1923
R ~Re. Hirst

Tile Draincge for Highways
Edgar A. Rossiter

Discussion led by --
‘ J‘\i- R- I‘iiI‘St

Relatiun of Sanitatiosn to Drainuge
L. K. Sherman.

. Report of Committee on Drainage Specifications.

Contrcl of Dam at Neenah and its effect on Riparian Interests
Gec. Randall

Discussion led by --
Me jor Skinner and George Stunchfield.

How Can Efficient Sewage Treatment be Developed and Mzintained.
Wm. M. Hansen.

Discussion led by --
T. Chalkey Hatton.

Colonization of Draincge Districts
: L. B. Arncld

Discussion led by --
B. G. Packer and Percival Brooks Coffin.

Development Problems in Wisconsin Drainage Districts
Edwin Pierce.
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Propren
Tenth annial Conventicn
Pebruary 4, & and 5, 1224,

Land Drainage and Gume Preservation
C. H. Ycung

Discussivn led by --
Fi L{i'- LU.CC:LS f_l.nd. T_..l. S- KC‘E‘.lOy.

Organization to Take Carec cf Delinquent Texes in Drainage Dis-
tricts, B. M. Vaughan.

Discussion led by --
Nye Jorden and H. M. Jones.

New Way of Safeguarding Drainage Bonds
E. R. Jones

Discussion led by --
Percival Brooks Coffin.

Use of Drainage Vater for Sub~irrigation
0. R. Zeasman,

flhich is Better for Wisconsin, The Great Lakes St. Lawrence
Waterway, or the Mississivpi Outlet. ;
Jerry Donohue,

What Drainage Has Done
TP £ T A

; President : Vice President ; Secretary
1921 ; G. R.-Hall ; Jerry Donochue ; O. R. Zeasman

1922 : Edwin Pierce George McDowell : 0, R. Zeasman

1923 i Geo. MoDowell i L. S. Keeley 0, Ry Zader
1924 ; L. S. Kesley : Curl Foll ¢ 0. R. Zeasman
1924 § P, W. Tiucas g Nels Olson ? Bs Ra Jonen
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