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Streator Drain Tile Co. | | 
Streator, Ill. 

Manufacturers of a eS 

HARD BURNED SHALE TILE 

4 to 30 inches in Diameter 

Annual Capacity 2,000 Car Loads 

Drain Tile is the Farmer’s 

KEY: TO. WEALTH 

| 
same | 

| 

DO YOUR BIT BY INCREASING PRODUCTION 

Streator Drain Tile Co. 
Factory and Offices at 

Streator, Illinois



ie 
ha 

F PROCEEDINGS $0! 

(le i \ OF e FI 
— oe THIRD ANNUAL CONVENTION no. 

' : 
re The Wisconsin State Drainage 
e Association 

; MADISON, WISCONSIN 

: MARCH 27, 28 AND 29, 1917 

Atso REPORT OF 

FIELD MEETING, RACINE 

OCTOBER 10 AND 11, 1916 

i Epitep BY THE SECRETARY 

: PUBLISHED NOVEMBER 1917 

: ys OFFICERS FOR 1917 

i iB Preswent—B. M. Vaughan, Grand Rapids 

ie Vice PresipeNt—A. P. Nelson, Racine 

ha TrEASURER—A. C. Willard, Necedah 

{ Bee Srcretary—H. R. Jones, Madison 

‘ao |



: 4 Wisconsin State Drainage Association i 

ADVERTISING DIRECTORY 

Our Advertisers are ready to help you. Write them and tell them 
you saw their ad in the report of the Wisconsin State Drainage As- 
sociation. 

Attorneys Page 
Buell @ ucas;; Madison == —_ —— ee ee 
BoM. Vaughan Grand Rapids=—_. = ee 
Weeder \& Veeder; Mauston] ==. = ee 

Blue Prints 

Madison Blue Print{Co:, Madison] ===" =2 >= Sse 0 

‘ Bonds y : 

Percival Brooks Coffin, Room 311, N. Y. Life Bldg., Chicago____ 7 
Hanchett Bond Co., 39 So. La Salle St., Chicago_____.________ 8 

Dynamite 

x E. I. du Pont de Nemours & Co., Wilmington, Del. ________-_-_ 12 

Engineers { 

G. S. Hales, 3112 Monroe St., Madison--____--_________-_-. 10 
PH. Hintze, Madison = = Se 
PJ Burteen = buriin et ont Sire = ioe a A el io eee ed) 
iW. AG» Kirchofer,Madison=— (= 5-7 te ee eG, 
jWarren Moore: uadysmith: ——--—. _ —-- ee 
Hi. V. Pennant; Portage. ol 
AS webster: (Wheaton, TI. <3.) ee ee dO) 3 
H. ‘C. Webster, M. & M. Bank Bldg., Milwaukee___________-_ 10 

Fertilizers 

Lake Shore Stone Co., Box 297, Milwaukee___________-____-- 8 | 

Ditching Machinery 

Austin Drainage Excavator Co., Ry. Exch. Bldg., Chicago_____ 8 

Bay City Dredge Works, Bay City, Michigan___.____._______.. 14 
Buckeye Traction Ditcher Co., Findlay, Ohio______________-__ 9 
Owensboro Ditcher and Grader Co., Inc., Owensboro, Ky. _-_--_ 7 \ 
Rood Construction Co., Grand Rapids_________-_______--_-- 12 

Dredging Contractors 

R. H. & G. A. McWilliams, McCormick Bldg., Chicago_____-_-_ 6 
Schultz & Bieck) So. Milwaukee.- 252 2. — Ss eb 

Plows for Marsh Lands = 

Oliver Chilled Plow Works, Milwaukee______-______--____-- 12 

Structural Materials, Bridges and Culverts 

Worden-Allen Co., Box 1595, Milwaukee____--_--__----__-_ 7 

Tile | 
Bristol: Tile Works, Bristol: — — =}. - ee aa 

b Haeger Brick and Tile Co., 111 Main St., Dundee, Ill. _______Back 
Gunther Bross Port Washington. ===) ees 

: Mason City Brick and Tile Co., Mason City, Ia. ___________--- 11 
St. Anne Brick and Tile’Co., St. Anne, Til. —_--__ = === 18 
Streator Drain Tile Co., Streator, Ill, _______-_--_-_------_Front 

‘ Universal Portland Cement Co., 210 So. La Salle St., Chicago___ 13 
} Vesper Brick and Tile Go., Vesper________--------------_-- 8 

Waukesha Cement Tile Co., Waukesha_____---_-______--___ 15 
Whitewater Brick & Tile Co., Whitewater______________Inside Back 

5 j



| WAS Seen re 

i 
s 

TABLE OF CONTENTS 

wat 
Page 

Racine Field ERP Yp ese esas oe eT a ee LZ 
Importance of Drainage—Dean H. L. Russell... 20 
Profits of Drainage—W. J. ‘Hanschies= 2-2 9D 

: Dairy Farming on Peat—Carl Foll__.______-_ 24 
Tiling Deep Peat—O. R. Zeasman___...__° 35 
Raising Field and Seed Corn on Peat—M. J. Vege ene = 46) 
Management of Peat and. Muck in Southern Wisconsin— 

Wisp Vice Weise seit nana ea, 46 
Conerete Drain Tile—H. A. Le Royse aS 

; Advantages of Clay Tile over Cement Tile—E. H. Haeger 65 
The Supplemental Benefit Law—B. M. Vaughan. 3. = “74 
Assessment of Benefits in Drainage Districts—J. L. Eng- 

lishteata sa eee Shee Ae Le nak AE 2 eg 
Experience with Peat—Irving G. Wheeler______________ 85 
Tile Replaces Open Ditech—M. W. Loving_________________ 88 
Drainage Engineering in Southern Wisconsin—P. J. 

\ RUE Geng oe seevewers slew ee zee et gO 
Drainage Engineering in Northern Wisconsin—Warren 

Moore pSclss neha 22 ee 8 
: Standard Tests for Drain Tile—E. R. Jones_____________ 109 

Legal Problems Peculiar to Drainage in Southern Wis- 
consin and the Remedy—P. J. Myers________________ 114 

Business Meetin piss! som ee ee tl gO 
Heist sof Members 2022 252s og 

Write to the Secretary for a Program of the Annual Conven- 
tion to be held in the new Soils Building of the College of Ag- 
riculture, Madison, February 5 to 8, 1918. A part of the Pro- 
gram has been arranged by the Wisconsin Soil Improvement 
Association, whose convention will be held in conjunction with 

| ours. 

fies 

ieee



° 

6 Wisconsin State Drainage Association 

—$— 
Chas. E. Buell 9 S. Pinckney St. _ | Frank W. Lucas Madison, Wis. B. M. V. AUGH. AN 

Buell & Lucas Attorney at Law 
Drainage Attorneys 

D: Attorneys for the Koshkonong- Digtler nen of Wisconsin in 1aGe, Mud Creek, the Nine Springs, the One of the revisors of the Town Middleton, the Starkweather and the Drainage Law of Wisconsin in 1913. EISCHUnE: eee nee pees 
and other dis’ Tic tS in ane and sur- Attorney for 

chard Harm Garden Sub: Disco” Remington Drainage District By meceons of our exp onence we Kert Creek Drainage District r are Prepared to counsel with an Cranberry Creek Drainage District| a th tt ll ph: of drainage procedure and litigetie: Leola Drainage District _ 
Wood County Drainage District 

Two Mile Creek Drainage 
Sheboygan Valley Drainage Veeder & Veeder District 

Lawyers 
x PIONEER DRAINAGE nee snes One ATTORNEYS 

: Mauston, Wisconsin I have made the practical field ——————————————————————————————— problems of drainage, as well as 
drainage law, a special study for 
twenty years and can often make 
suggestions on your plans that will WARREN MOORE Save in cost of construction several 

. 2 times my fees, and render your Engineer for all District and Town drainage more effective. 
Drains in Rusk County, Wis. 

= Office 102 Second St., South LADYSMITH, WISCONSIN Grand Rapids, Wood Co., Wis. | ——— _____| 

| R. H. & G. A. McWILLIAMS 
McCormick Building Exchange Building 
Chicago, Illinois. Memphis, Tenn. 

| DRAINAGE CONTRACTORS and 

} Twenty years’ experience in ditching and land reclamation work, hav- 
ing at the present time 64 dredges and dry land machines in operation, { scattered from Wisconsin to Louisiana. 

j Our motto is to do practical drainage work and get it done. I 
i Write us if you have a contract to let or swamp lands for sale. _ Corre- i spondence solicited 

Some of Our Recent Contracts in Wisconsin. 

Horicon Marsh Project - - - - - Dodge Co. 
Blaen Y Cae Drainage District - - - - Columbia Co. 

f Norway & Dover Drainage District - - io Racine Co. 

| — 
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PERCIVAL BROOKS COFFIN 
ROOM 311, NEW YORK LIFE BUILDING 

Telephone Randolph 3498 Chicago, Ill. 

I am an Analytical Expert on Matters 
Pertaining to 

c: MUNICIPAL FINANCES 
\ ° 

* I Can Save You Money, Time and Labor 
{ 
\ If your Municipality wants to borrow money. 

\ In nearly every instance where employed, I have been able to re- 
} duce,the annual tax rate or to readjust the Municipal debt so that my 
{ clients saved as much as 1 per cent a year, to the interest fund. 

¢ I tender to the Municipalities my services in the preparation of 
} their bonds for the market. If I undertake this I can guarantee 

their sale. 

} WRITE ME! 
\ It will cost you nothing to state your problems and receive my 

suggestions. I can convince you that the budget system of handling 
your Finances is the best. 

Worden-Allen Co.—Highway Bridge 
Department 

P. O. Box 1595—MILWAUKEE 

We carry a complete stock of 
Reinforcing Bars—I Beams—Plates Structurals—Bridges—Culverts 

Office and Works, Port Washington Road 
WRITE TO US FOR PRICES 

JAS. McDONALD & CO. 
Bi ee ca od e @ 
Better 1 A 
Farms ‘4 iS | 

; 7 j 7 7 e 

| meta 10_ and Terracing 
= 4 ria! 

YA oN i Mawr bck Made Ean Biger Crops, Increased Farm 
LE y y, cee assured ifyou use the 

ne y eure mr: DITCHER 44 “ 
5 L lasts a lifetime ‘AND ROAD GRADERS IP TERE 

ES 8 RAOTIOAL—ADJUSTABLE ~==>=7 Poel eS 
: REV ERSTE Te oe Ghain oor or een as GF ay isa 

togetoutoftix, Cuts V-shaped ditch tofour Ra ae feet deep; cleans old ditches; cuts and works out dirt at same time. as FSS 
Builds terraces, levees; grades roads. Prevents crop failures; reclaims F ZH ae 

sere ape oes nore rae tnen NE maghines, saves wore 01100, Waa ages 
make every acre pay. Write for free book and introductory oer. Nw Ss 
OWENSBORO DITCHER & GRADER CO. Inc. Box OWENSBORO, KENTUCKY ae
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VESPER TILE YOUR FARM Brick and Tile Co. With Everlasting Burned Olay 
Vesper, Wis., Wood County GUNTHER BROTHERS We reach Northern Wisconsin eo Wa C. & N. W., Soo, C. M. & St. P. Ozaukee County : C. & N. Ww. | $n 
a 

_ LL 

We buy and sell Wisconsin Drain- Pulverized Lime Rock age District Bonds : - z 
Write for prices direct to you, The Hanchett Bond giving your receiving station. Our SP Cc I product has received the endorse- 

O., ne, ment of county agricultural repre- 39 South La Salle Street, sentatives throughout the U. S. Chicago, Ill. Write for literature. sample, and eee ee aecaes pppeoncs Centex free slips of litmus paper for test- We offer Legal Advice and help- ing the soil. ful suggestions growing out of twenty yoare expert tin eae Lake Shore Stone Co. { pee pecuritien: Box 175 Milwaukee, Wis. ss TS 

—_——————————ccqgci_ = 1 N’ 50. : ° MADISON BLUE PRINT CO Bristol Tile Works 

MADISON, WIS. Willett & Brown, Bristol, Wis. Aes eee ce DRAIN TILE md us your tracings for printing Write for Quotations 
a 

ee 

SS 
ee 
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Digs Open Ditches and Large Tile Drains. Can be used as a Wagon Loader. Entire outfit mounted on trucks. Travels by its own power along track- ing without stopping work. Weight distributed over large area, adapting it for swampy ground. Equipped with extensible axles, for digging ditches of varying widths. Will handle buckets of %4 yd, % yd. or 1 yd. | ity. 
<oWrite for description of this practical ditching outfit. Illustrated cata- logues of our entire line of ditching and trenching machinery sent on request. 

y F. C. AUSTIN DRAINAGE EXCAVATOR CO. 
Railway Exchange Bldg., Chicago, Ill. 
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Will dig ditches better, faster and cheaper than hand labor. Actual ex- 
perience proves they will do the work of 15 to 200 men, depending on 
the size. Built in a range of sizes for different trench dimensions. 
Complete units in themselves, furnishing their own power for digging 
and traveling. 
Rugged construction, positive cleaning device, and apron wheels enable 
them to travel over and operate successfully in all soils. They make 

A PERFECT TRENCH AT ONE CUT 
leaving the ditch ready to receive the tile immediately. Encased digging 
equipment permits operating successfully in cavey soils. 

The trench will be absolutely to grade with smooth, true, vertical 
sides and the finely pulverized, excavated dirt deposited to one side, con- 
venient for back-filling. More than 1,200 Buckeyes are in actual suc- 
cessful operation today. You, too, can make big money easily with one 
of these machines. 

Read What These Men Have Done and Earned 
Brodhead, Wisconsin. Larsen, Wisconsin. 

i i I purchased one of your No. 1 
The machine I bought is a money 44, ditching machines in April, 1915, 

maker. Will average from 125 to and my gross earnings from 84 days’ 
200 rods per day, 3 to 4 ft. deep, in operation were $2,200.00. I paid out 
ordinary digging, for which I get 35 for help and supplies $278.00 and my % r_ bills ed to $20.00. 
cents per rod. Cost of operating, ‘This left _me $1902.00 for my own 
two men besides myself, $4.00. work and investment in the ma- 
Gasoline, 12 gallons at 15 cents, ching wy crew COS 0 RUE 

+ ~ man besides myself, as e lan 
$1.80. Oil and grease per day, Per- G\ner furnished the man to lay the haps, $.10. Repairs and deprecia-  tije. I had never done contract til- 
tion, $4.10. Total daily operating ing before getting your machine 
cost $10.00, making a net profit of and my farm work also took up 
around $50.00 per day. The machine considerable time. I found no places 
can be run 10 months out of the 12, on my jobs that were too soft for 
and I can dig any place they can the machine to sustain itself and 
get the tile to me with horses or no soil so sticky that the machine 
oxen. would not properly clean. 

L. I. Fairman. Ed. Uvaas. 
Write for Special FREE Book of Facts 

{ It tells all about the Buckeye Traction Ditcher and contains letters from 
men who have made money with this machine. Describe your soil condi- 
tions and size ditches you wish to cut. We will gladly outline the machine 
and equipment best adapted and most profitable. Our Service Department 

{ will help you build up a steady paying, healthful contract tile drainage 
business. This advice and assistance free. Write us today. 

THE BUCKEYE TRACTION DITCHER CO. 
. 504 Main Street, Findlay, Ohio
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ARTHUR L. WEBSTER 

DRAINAGE ENGINEER 
Engineer for over 20 Drainage Districts in 7 Counties of Northern 

Illinois. 
Main Office—Wheaton, Il. Branch Office—Harvard, Tl. 

Address the Wheaton Office 
es 

CIVIL AND DRAINAGE ENGINEER | 
Engineer of drainage districts in Racine, Kenosha, Milwaukee, Waukesha E 

and Jefferson Counties. 
Small district and town drains planned as carefully as large districts. 

Offices in City Hall—Burlington, Wis. 

eye e e 

Philip H. Hintze | W. G. Kirchoffer 
Civil and Drainage | Sanitary & Hydraulic 

Engineer Engineer 
Engineer for the following districts: | 20 years of experience in Sanitary 

Ni Spri and Hydraulic Engineering. Sur- 
Sine veys, Plans, Specifications and Esti- 

ete es bck mates made for Ditches, Tile Drain- 
eee age, Water Supplies and Sewerage. 
een a Assistant Engineers and Surveyors 
eee, furnished at reasonable rates. Have 

Middleton, a acted as Consulting Engineer on the 
Spr neucla-Wadicton following Districts: 
Smithback Town Drain, Nine Springs 
Medina, No. 2, Btarerrcather Blooming Grove, Koshkonong-Mud Creek 
Door Creek, : eudielen 

Door Creek 
and numerous other Township Lower Bad Fish 
Drains and tile projects. Mill Creek 

Preparatory plans and estimates Albion | 
made at reasonable figures. Local Saunders 
and long distance ‘phone No. 5071. Orchard Farm Garden 

ist Addition to Orchard Farm 
i 7 + Garden, Madison, Wisconsin See ae 

H.-C: -wepster | © 5 Eire 
ri Ce eer DRAINAGE ENGINEER Madison, Wis. 

Member oftisinn tor 3112 Monroe St. Phone 6779 
KAMSCHULTE & WEBSTER CC ——— 

Consulting Engineers H. V. TENNANT 
M. & M. Bank Bldg. DRAINAGE ENGINEER 
Milwaukee, Wis. Portage, _ Wisconsin 
a 

THEY ARE READY TO HELP YOU. |
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5 Proper drainage increases crops on low and high land. 
Deepens fertility—prevents washing—lengthens the season 

| from one to three weeks—promotes absorption of ferti- 

lizers. 

As an example of increased crops, a lowland pasture 
after being tiled, produced 51% bushels of winter wheat 
per acre. 

Write for the advice of our Service Bureau and learn 
without obligation how to secure the best results with 

This tile is made of genuine blue shale clay, recog- 
nized as the best material. Denison tile is hard burned 
making it impervious to water, frost or other exposure. 

Every piece is uniform in hardness. We allow for break- 

age in transit. 

Learn about tile and drainage by sending for our free 

j book. It is written by best authorities. All good dealers 

4 handle Denison tile. Write for prices and dealer’s name. 

Send the coupon for book. 

° 
Mail the Coupon 

° 
Mason City Mason City Brick & Tile Co. 

Mason City, Iowa 

S Ac} Gentlemen:—Please send me 
Brick & Tile Co. your free hook on Land Drain- 

£ age. 

Dept. 000, Mason City, Iowa Naine--2 === ee 

Largest Shippers of Tile in America Ro erie OA once een bale 

I  FOSD SS —- = State:
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© Oliver DIG DITCHES 

Heavy marsh growth having large WITH 
tough roots was successfully turned 

under by this Oliver marsh gang. D U PO NT 4 

Se ‘ 4 . 
oe Be 

a Bi DYNAMITE 
; 4 L) SAVES TIME, LABOR AND 
I ee el . EXPENSE 
ee. e Sus ey? Write for FREE 

Wie BOOKLET describing 
5 eae the various methods 

of using DU PONT 
Be EXPLOSIVES for 

F- | blasting ditches for 
land __ reclamation. } | and other uses. 

| ~ | Mention this publica- 
SSS tion when requesting 

AS booklet. 
ter a marsh has heen 

drained, its plowing presents a E. I.duPontdeNemours & Co. 
difficult problem. - 

Oliver’s specially adapted Wilmington, Delaware. 
marsh gangs do remarkably aes good plowing at a very eco- 
nomical cost. 

They are made in sizes for 
varying amounts of tractor power. DRAINAGE 

Let us help you reclaim We ontrece for uke cons trnetiant or 7 7 i teh. dt ains. jo waste marsh land in your com- too large and none too small. munity. A card will bring you We sell the best hard burned shale information. : drain tile. 
Ask for prices. 

Estimates and suggestions cheer- 
is [ ey 3 fully made upon request. 

a. oe a 

er SCHULTZ & BIECK 
J | Eastern office, So. Milwaukee, Wis. I b A i Western office, Clarion, Iowa 

| 5 ee 
i BI 

lg al ! - 5 oo i Bs ° ° Be Rolling Track Ditcher 
eee ‘ i ene Rapid Acting % Yd. Bucket ROC: © © SE ae es Pee RE aa a 45 H. P. Kerosene Engine { - 

Crew: Shoveler, Cranér, and One 
Laborer 

The Oliver No. 19—B, two or three bot- Can be loaded on flat ear for ship- tom marsh gang is valuable when ping without removing anything tractor power is limited. more than booms and housing. Travels flong road to Job under own . power at speed of one mile per hour. Oliver Chilled Plow Works For Information Write lowmakers for the Wor! - ° Mileaukes,  Wwisteacta. Rood Construction Co. 
Grand Rapids, Wisconsin a 

ss | 
\
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| makes an investment in drainage safe. It is amply 
strong, is unharmed by frost, water or time and in 
later years it will be found stronger than when laid. 

Permanence should be the first thought of the drain- 
age engineer whose reputation depends upon the last- 
ing satisfaction given by the work he directs. 

The use of concrete tile safeguards the interests of 
engineer and owner. 

Write us for names of competent manufacturers of 
concrete tile. 

UNIVERSAL PORTLAND CEMENT CO. 

OFFICES: 
Chicago—210 South La Salle Street. . 
Pittsburgh—Frick Building. 
Minneapolis—Security Building. 
Duluth—Wolvin Building. 

160,000 Sacks Daily Plants at Chicago, Pittsburgh and Duluth 

: CONCRETE FOR PERMANENCE 

e eo 

| St. Anne Brick & Tile Company 
Established 1884 Incorporated 1906 

Annual Capacity 2000 Cars 

DRAIN YOUR LAND 

with 

Hard burned CLAY TILE made from 60 ft. bed of substantial clay. 

Sizes: 3” to 16” inclusive 
f Lengths: 12” 16” and 18” 

Long lengths recommended for sand soil. 
We operate every working day in the year, guaranteeing prompt ship- 

ments in the winter as well as summer. 

Factory and Office ~ 

St. Anne, Illinois 

a ee 

\I
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The Bay City Land Dredge 
“EQUIPPED WITH WALKING TRACTION.” 

. 

Zi : ih 7 ar ¥ 

ns | 
inte co ee ee | 

The Dredge that’s certain to dig at a profit in any soil. 

With the “Walking equipment, the BAY CITY LAND DREDGE 
will operate over rough, marshy, soft or slipper yground. No track or planking. No skids. No trackmen. Labor troubles eliminated. 
Cost of operation reduced. Yardage increased. 

This WALKING DREDGE is particularly desirable for short, 
detached ditches, short laterals and where small yardage has to be 
removed. Walking speed through open country when not digging 
at rate of one to two miles in ten hours. 

This WALKING DEVICE can be applied to the Bay City Dredges 
now in service. 

The BAY CITY DREDGE is your assurance of certain progress in 
digging open ditches, irrigation canals, large drain tile trenches, and is in a class by “itself” for cleanout work. 

The BAY CITY WALKING DREDGE is not experimental, but has 
been used successfully for a number of years in Wisconsin, Minne- 
sota and Texas. Will be pleased to give you names and addreses of 
contractors in your vicinity using our equipment. 

Ask for catalog and information. 

BAY CITY, MICHIGAN 
2611 Center Ave. | 

“Original Builders and Developers of the Steel Land Dredge”



Wisconsin State Drainage Association 15 

|e 

Cement Tiled Land Is Well 
|e 

Tiled Land 
y To tile with any kind of tile costs 

5 money. If you can afford to tile 
you can well afford to use 

Waukesha 
® 

| Cement Tile 

Our standard made tile have proved through 
years of service that they will insure 

1. Against crumbling from thawing and 
freezing when hauled in place in winter. 

2. Against disintegration after being laid 
in the soil. 

3. Against bad alinement in the drains due 
to warped or cracked tile. 

The above assurance is what you want—must 
have. Else it is WASTE to tile. 

At Last! Tile for Permanence 
Ask for Prices and Information 

|e || Waukesha Cement Tile Co. | 
“THE TILE THAT NEVER CRUMBLES” 

Phone 856W Waukesha, Wis. 

i



Come to the Annual Convention at Madison, February 5 to 8, 1918. See the exhibit of soils, crops, tile and machinery. ‘ 
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These are some of the men who met to exchange ideas on land drainage at the annual convention March 27 to 29, 

1917. Hvery one of them is going to try to come to the next annual convention at Madison, February 5 to 8, 1918, to 

continue the discussions and to get the benefit of the program of the Soil Improvement Association—Photo by Garrett 

& Ruud, Madison, Wis.



Wisconsin Staite Drainage Association 17 

| 
q 

i 

THIRD ANNUAL CONVENTION 

Wisconsin State Drainage Association 

; PROCEEDINGS. 

The Wisconsin State Drainage Association has held two mest- 

ings during the past year; a field meeting in Racine and 

Kenosha counties on October 10 and 11, 1916, and the Annual 

‘ Convention at Madison, March 27, 28 and 29, 1917. 

The field trip at Racine was about 80 miles in length and 

{ traversed five drainage districts. About 75 men took the trip. 

Ractne Frecp MEETING 

The following clipping from the Wisconsin Agriculturist de- 
seribes it: 

It took a field trip to convince some of the doubters at the Wis- 

consin State Drainage Convention held at Racine, that W. J. 

Hansche had made onion land worth $500 an acre out of a peat 

marsh that grew nothing but cat-tails, and for which he paid 

only $60 anacre. On that trip all doubts were removed. There 

was the onion patch, and in plain sight were patches of marsh 

that had not been fully drained, on which there were still eat- —- 

| tails. Mr. Hansche’s land is not so peaty as it was; in fact, the 

reddish soil which he formerly had, has settled and become dark 

in color. 

On Mr. Gunther’s land in the same county the soil auger told 

the eighty-five visitors that the peat was nine feet deep. For 

about two feet near the surface it had decomposed, but below 

that it was red and raw. You could see it shake for a rod on
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each side of you when you stepped heavily. Nevertheless, the 

record showed that a good crop of cabbages had been removed. 

It was on A. P. Nelson’s farm that the visitors saw how neatly 

the spoil banks of a dredge ditch could be leveled and sodded. 

Mr. Nelson, at a cost of about 15 cents a rod, has smoothed the 

banks so that they can be cultivated. He has also tiled all of his 

marsh into the open ditch as an outlet. His tax for the open 

ditch was about $10 an care, and it cost him about $20 an acre 

to lay the supplementary lines of tile. Today on a 200 acre i 

farm, most of which was formerly marsh aside from raising 10 

acres of cabbage which is netting him about $500 an acre, Mr. 

Nelson’s milk check each month is about $700.00. Each month 

he receives from the cows fed on marsh land enough to pay for ; 

draining about 25 acres of land. The beauty of it is that the 7 

land remains there ready to give him an equal return each month 

indefinitely. 

Just across the fence from Mr. Nelson’s land there were 40 

acres which had not been tiled. It was served by the same outlet 
ditch as was Mr. Nelson’s land, but without the supplementary 

lines of tile it could not be cultivated. The only excuse offered 

was that the owner was too busy to tile his marsh. The mis- - 

take is that he does not sell it to some one who has the time and 

inclination to tile it and make it valuable. 

The visitors spent so much time asking Mr. Nelson questions 

about his drainage that it was then lunch time, but Irving G. ; 

Wheeler insisted upon showing the visitors the crop of corn \ 

which he had raised on drained peat in the Hoosier Creek dis- 

trict. Here also the big ditch has been supplemented with tile, 

and the visitors found the crop of corn as good in every respect 

as it was represented to be by Mr. Wheeler. Mr. Wheeler ad- 

mitted that he had laid 3 inch tile. The feeling prevailed that 

larger tile should have been laid. Drainage engineers generally 

do not lay anything less than a 5 inch tile even for the shortest 

lateral. The cost of 3 inch tile laid 3 feet deep is about 75 cents | 

a rod, while that of a 5 inch tile is not over 90 cents including 

tile and labor. For an increase in cost of only about 20 per cent 

you are nearly trebling the efficiency of your tile. Three inch 

tile may work as well as the 5 inch for a time, but if silt settles 

in the tile it obstructs the small tile much more than it does the 
larger one. 

\
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After lunch at Burlington during which several of the mem- 

bers expressed their appreciation of the generosity of the good 

people of Racine county, the procession of ‘‘show me’’ people 

- started north for the Norway and Dover district. It was here 

that the most distressing feature confronting the drainage situa- 

tion in Wisconsin showed itself. The excellent ditch which has 

been dug in the Norway and Dover district stands almost full of 

i water because of the dam at Rochester which backs the water 

3 into the ditch and keeps wet 5,000 acres of land. The farmers 

have wanted to buy the dam, offering three times what it is 

worth, but the owners refuse to sell. 

This condition had its effect upon the visitors. There was not 

a man who viewed this condition who did not go back home de- 

q termined to do all he can to get his assemblyman and senator to 
vote for a bill which will empower the Railroad Commission of 

Wisconsin upon request to appraise the actual value of a water 

' power for commercial purposes, and then to give the farmers a 

right to buy the dam at the price fixed by the Railroad Commis- 

sion. Such a law will rob nobody, but will convert frog ponds 

into corn fields. 

In other parts of the Norway and Dover district, where the 

land was high enough to be above the back water from the 

Rochester dam, drainage conditions were good, and the contrast 

between these portions and that nearer the dam was effective. 

Before the visitors reached Racine it was too dark to see the 

y erew of tilers at work laying the large tile in the Root River 
Drainage District. However, during the day they saw a great 

deal of land that had been improved by large tile. They also 

saw a dry land dredge digging the perfect slopes of 1 to 1 so 

essential in a good outlet ditch. 
The visitors went out to get an eye full, and they got it. They 

had been shown, to their entire satisfaction, the value of drain- 

age. 
The afternoon and evening of October 10 was devoted to 

papers and discussions in the Assembly Room of the Racine 

Commercial Club. Secretary Reed of the Commercial Club wel- 

comed the visitors. 

{ ‘
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THe ANNUAL CONVENTION 

The Madison Convention was postponed to the late date of 

March 27 to facilitate the work of the legislative committee. 

In the Auditorium of Agricultural Hall Dean Russell of the 

College of Agriculture extended a welcome to the visitors at 
| the annual convention. He spoke of the value of getting to- ; 

gether to discuss matters of common interest. He pointed out 

the progress that has been made in making Wisconsin more 

productive by improving the soil now cultivated, and by ex- | 

tending the area of cultivation over stump and flooded lands. | 

Speaking of the importance of land drainage, he said: ] 
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DEAN H. L. RUSSELL 

College of Agriculture. 

“‘Two of the big agricultural problems which we have in Wis- 

consin today are those dealing with the reclamation of four 

million acres of wet lands and nine and one-half to ten million 

acres of cut over timber lands. These unproductive areas oe- 

cupy nearly one-half of the State’s total area. | 

| 3
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. , “The careful attention of government authorities might well 
be. directed towards either one of these problems. If one-half 

a, of the money which has been spent by the government on the 

’ irrigation of sage brush deserts had been spent on such prob- 

~ lems as these, the returns would have been greatly multiplied. 

Up to July, 1914, approximately one hundred million dollars 

had been spent on these government projects and, according to 

the report of the Reclamation Service of the Interior Depart- 

ment, the crop returns from these areas have been as follows: 

QD ieee ee eh Se i ee BESS 25,000 
ROH Srp on Nice ek ce ee et ee a ee Oe 
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“This one hundred million dollars spent on the reclamation of 

desert lands would have reclaimed over 3,000,000 acres of Wis- 

consin’s wet clays and mucks, or an area equal to seven times 

that which has been reclaimed by the government. Such re- 

claimed wet lands will readily produce farm products $25 per 

acre. Prof. Jones has numerous records of the returns from 

such soils and many of these amount to $30, $60 and even $75 

per acre. Figuring on a $25 basis a total return of $75,000,000 

per year could be expected, or an amount equivalent to from + 

to 6 times the returns from the government reclamation projects. 

“« Another very important fact in connection with Wisconsin’s 

' “Vast waste area is that the markets are close at hand, over 

: 15,000,000 consumers being within a night’s ride of her borders. 

On the government irrigation projects nearly one-half of the 

value of the crops has had to go to pay the transportation 

charges. With Wisconsin’s cows to convert the coarser products 

of our lands, preserved by a silo perhaps, into milk, cream, 

cheese and butter, our garden and grain products find a ready 

market and our forage crops do not lie in a stack 40 miles from 

ae railroad, for want of a buyer.’’ r 

Dean Russell’s talk so impressed his hearers, that he was in- 

duced to enlarge upon his address at the banquet held a day 

later, and to repeat parts of it for the benefit of those who did 

. not hear it at the first session. 

| The banquet was held at 6 o’clock on Wednesday evening,
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March 28. Peter J. Myers was toastmaster and about 60 were | 

present. About fifteen of the banquetters responded to toasts. 

The afternoon session on March 28 was held in the Hearing 

Room of the Capitol to accommodate members of the Assembly 

who had expressed a desire to hear the address of Mr. Carl Foll. 

Over 200 heard his talk. 

The other sessions were held at the Auditorium of Agricul- 

tural Hall. The average attendance of the several sessions was 

| about 60. 

Both the papers of the Racine Convention and those of the 

Madison Convention are presented in this report. Much of | 

the discussion that followed the papers has been omitted, first, 

because of lack of space, and second, because many of the points | 

touched on in the discussion are covered in the papers. Unless 

indicated otherwise the papers were read at the Madison Con- 

vention. 

PROFITS OF DRAINAGE. 

William Hansche, Truck Gardener, Racine, Wisconsin. 

(Racine Convention) 

| About 18 years ago there was a marsh of 120 acres just south 

of the city. It produced slough grass, mud turtles, frogs and 

' fish. Farmers used to go there to cut a little wild hay to cover 

their strawberries, but the income to Mrs. Cutting, the owner, 

was less than 100 dollars a year. 

To the amusement of our neighbors who thought we were 

erazy, my brothers and I bought this land for 61 dollars an 

: acre. We got a surveyor to lay out a tile drainage system for 

us. The main was a 15 inch sewer pipe extending to Lake 

Michigan. It cost us over 2,000 dollars, for it was 10 feet deep 

in places. Then we spent about 25 dollars an acre for laterals. 

This was the best investment we ever made. 

We plowed it up and have raised all kinds of truck crops there. 

It is too rich for grain but fine for cabbage, onions and potatoes. 

. We have raised 33 tons of cabbage, 250 bushels of potatoes and 

600 bushels of onions per acre.
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I believe that I could duplicate this performance on any marsh 

land in the state. 

Discussion. 

Mr. Myers. Tell of the character of the soil. 

Mr. Hansche. Part of it was peat to a depth of four feet, 

that burned like paper when it got dry enough. Beneath the 

peat was clay. In some places the clay came within a foot of 

the surface. The peat has got heavier and finer with cultiva- 

tion. 

Mr. Lucas. How does it stand drouth? 

j Mr. Hansche. Better than the highland. One year of ex- 

~ treme drouth I recall distinctly that the onions and cabbage 

» were better on this land than on higher and heavier land. It 

. also gets dry and workable in the spring earlier than the clay 

land. 

Dr. Sherwood. How deep are your laterals? 

Mr. Hansche. Three to four feet. They are four rods apart. 

9 Mr. Coffin. Did you raise cabbage the first year? 

‘ Mr. Hansche. I did not put in the laterals for a year after I 

put in the main because I wanted the peat to settle. After put- 

ting in all of the laterals, I left it stand for two or three years, 

until the marsh grass had died out naturally. We put on 

manure in September, plowed it before winter, and put in cab- 

bage the following spring. 

Mr. Lucas. What kind of fertilizer did you use? 
4 Mr. Hansche. Chiefly barn manure from Chicago, a carload 

+ of about 15 wagon loads to the acre every other year. In late 

7 years we have used a balanced commercial fertilizer. With the 

same application of fertilizer marsh lands produce better than 

\) uplands. My balanced fertilizer is 2% nitrogen, 8% phos- 

phorus and 10% potash. We get the barn manure delivered at 

our station for about one dollar a ton, and we figure that a dol- 

) lar spent for barn manure at this rate is worth two dollars 

‘| spent for the commercial fertilizer, half a ton to the acre. 

j Mr. Cheesman. Have you ever applied lime to your soil? 

{ Mr. Hansche. No, sir. : 

! Mr. Gallagher. Have you raised corn on peat? 

}
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Mr. Hansche. Yes, and a good crop too. It grows a little | 

longer in the fall on the marsh land and may get hit by the frost. 

Dr. Sherwood. What mistakes have you made with your 120 

acres? 

Mr. Hansche. The 15 inch main falling one inch per 100 fect 

is not big enough at all times to drain 120 acres of land, re- 

ceiving the run off from about 150 acres of surrounding land. 
I wish I had a 20 inch outlet. 

Mr. Cheesman. What would you be willing to pay for your 

120 acres as it is now situated? 1 

Mr. Hansche. 1 would not invest in that kind of land now. | 

I would take my money and buy some wild marsh land and 

do the same with that as I have done with these 120 acres. © ’ 

4 

DAIRY FARMING ON PEAT. 

Carl Foll, Holstein Breeder, Deerfield, Wisconsin. 

Sometime ago Professor Jones sent word to me ‘‘Will you 

come to the meeting of our Drainage Convention and give us a 

talk on peat farming?’’ I promised to come. Now, worthy 

listeners, I am only a common farmer. Don’t expect from me 

a fine talk, like a lawyer gives, or like a minister, or like a pro- 

fessor from the Experiment Station. I was born and raised in 

a foreign country. I cannot talk the American language as — 

plainly and correctly as you gentlemen who have been born and | 

raised in this country, so if I make mistakes in talking the — 

American language, please pardon me. 

Forty years ago, when I came to this country, I knew nothing | 

about farming. I had never plowed a furrow in my own coun- — 

try; I had never seeded grain by hand or by machine; had 

never mowed grass with a scythe or with a machine; in short, | 

I didn’t know anything about farming. 

The first thing after I landed in Deerfield I looked for work. 

I found work, and hired out on a farm for the year. I worked. 

on that farm for nearly four years. During this time I tried | 

to study farming all I could. I kept an agricultural paper, | 

and I went to some successful farmers I knew, looked over their
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farms and had a good talk with them. Then I studied the crops. 

If you go thru the country at the time the crops are growing, 

you can learn a great deal. I must say you can learn some- 

thing about these things that a professor from the Experiment 

Station cannot teach you. 

After a while I had a chance to buy a farm on a contract, and 

I thought to myself, ‘‘If I take this chance I cannot lose much 

because I have not got much.’’ So I made a contract and started 

farming for myself. 

I would like to explain to you about the farm on which I 

' started to work. It was the poorest farm in the town of Deer- 

field—a peat farm. It was a farm of 187 acres of which about 

4 60 acres were under plow, 5 acres timber land, about 20 aeres 

» marsh, and the rest of the land was covered with willow brush, 

| tamarack stumps and tamaracks, and was rough and wet. Many 

times the cattle became mired and I had to go in with a spade 

and dig them out. That was the condition of the farm on which 

T started. : 
I bought the farm in the fall and after I bought it my prob- 

lem was how to make improvements on this poor peat land. The 

following spring we had lots of water in the marsh through 

which ran an old ditch. After most of the water had run away, 

I went through that marsh with a pair of hip-boots and exam- 

ined it. By doing this, I could plainly see that the old ditch 

was not running the proper way. So I staked out a new ditch, 

but that did not dig it. No money; no help; two little boys, one 

four years old, the other only two! But, if you have a will, 

you will find a way. I knew I had no money to build that 

ditch, so I went to the former owner of the land and explained 

it to him. He told me, ‘‘Go on, young man, build that ditch, 

and if you have no money I will advance you the money without 

interest for a whole year.’’ So I hired a man to dig the ditch, 

and I made that ditch 10 feet wide at the top, 3 feet in the bot- 

tom and 31% to 4 feet. deep. The ditch was completed during 

the first days of June, and I felt that the money I spent for that 

ditch was well spent. Early in July I had my other marsh all 

eut and brought in the hay in good shape. Some years we could 

{, not cut that marsh until late in July or until August. 

_\ During the summer, the marsh got pretty dry. Cattle could 
walk over it without miring. One day I went on the marsh
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with a spade and examined the soil. I found in scme places 3 

to 4 inches of black soil on the top, and below was raw peat; in ; 

other places I found 5, 6 to 8 inches deep of black soil, then 

raw peat; in still other places I found a foot and more of black 

soil and then the raw peat. I decided that if that marsh could 

grow willow brushes it should be able to produce some hay. On 

the side of the new ditch I cleaned off the willow brushes from _ 
5 acres, dug up the tamarack stumps, leveled off the big bogs, 

dragged it and seeded it down with timothy and red top. After 

a while my seeding came up nicely. The middle of October T 

had a very nice stand of timothy; but the last part of October 

and first part of November we had a lot of rain. After the rain 

was over, I went and examined my seeding and I saw it was 

eovered from 1 to 3 inches with water, and that water stayed 

there until it froze up. 

The next spring we had a lot of water again, and on my marsh 

the seeding was covered with water. It was so wet I could not | 

walk through it until the first part of June. Then I could see 

weeds starting to grow quickly. Some of my timothy started, 

too, but I made up my mind that I had to watch those weeds or 

they would kill the seeding entirely. So the first part of July I 

eoneluded to cut the weeds down, but how could I cut them? 

I could not go in with the horses as it was too soft. I went toa 

blacksmith and I got wooden marsh shoes made, 18 inches square. 

‘We put them on the horses and found that they could then walk | | 

on the soft ground. I used the mower to cut the hay, but sank ef 

down with it several times and had a hard time to get the 

mower up again. Finally I got it cut. After it was dry, I used 

a horse-rake, but could not go in with a wagon and stack it. 

So we piled it. I hired another man, and we took poles and car- i} 

ried it together. After a while, my timothy that was left started } 

to grow for second crop—some weeds too. The middle of Sep- { 

tember, I cut that same marsh again. Then it was fairly dry, I 

and I hauled it out with a wagon. It was pretty fair hay. 

The same year I cleared another 5 acres and seeded it down, | 

but had ng better results the second year than I had the first 

year. I believe that the hay that I got from those 10 acres t 

would not pay me for the work that I had done on it. So I f 

made up my mind that it was no use to spend my hard labor on ‘ 

that peat marsh. I left matters rest for a number of years. t 

|
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i i After a while the farmers organized an association and bought 
out a mill pond which was about 5 miles away from my marsh. 

i About 100 rods away from my marsh was Koshkonong Creek. 
: That creek ran into the millpond and the millpond backed up 

i | that creek, and that was what made the underground of my 
} | \marsh so very wet. After the farmers bought the milldam, 
| |) the ereek went down from a foot and a half to two feet, and the 
'» underground of my marsh got a good deal drier. I then made 

up my mind that it was time to improve the marsh. I went on 
with my same work, took five acres, leveled it off, seeded it down; 
but, I had no better results than with my first five acres that I 
seeded down. 

But still I did not give up. I took another 5 acres the next : 
year, and seeded it down. The same result followed. 
Now I shall tell you a little more. Before the millpond came 

away, the marsh produced generally at two cuttings, from 50 to 
60 tons of marsh grass a year. After the millpond had been 
away about four years, that same marsh went down in the yield. 
The marsh grass got thinner and shorter, and wild barley, June 
grass, and lots of other weeds started in. I had only half the 
hay that I had the time the millpond was there. I had to go 
out cutting hay on shares, rented grass, to get hay enough for 
my cattle. 

I could now see plainly that in this way, I could make nothing 
more than a bare living on my peat farm. So I decided to sell 

} the farm. I went to a real estate man and gave it over for sale, 
| but he could not sell it. The people to whom they showed that 

peat farm would not buy it. The next year I deducted a thou- 
\. sand dollars in the price, and offered the agent, 3 per cent com- 

, mission. But, still he could not sell it. So I was bound to stay 
on it. I could not move away and leave the farm because I did 

‘ not have much. I tell you I was the uneasiest man that you 
; could find. The boys were growing up—they had to have school- 

| ing, and where could I earn enough to give them an education? 
I made up my mind that I would have to experiment with that 

| peat farm in a small way, and I’ll tell you what I did. 
I dug a hole on my upland 4 feet square and about 2 fect 

4 deep. Then I took that raw peat from the marsh and filled the 
hole up, put a little manure on the top and let it lay over winter. 
The following spring (middle of May) I took a spade and spaded
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it over, raked it off with a garden rake, and planted 25 kernels | 
of corn. The corn came up nicely. Every Sunday morning, | 
after I was through with my chores, I went over there, hoed that 
corn, and picked out the weeds by hand. The corn grew up 10 f 
and 12 feet high. In the fall I cut the corn down and husked ~ 
it, and I had 28 ears of corn. It was not quite ripe, but it was 
as big as any corn I ever raised. After I had husked my corn , 
I stood there and looked at that peat and thought to myself, 
““Now, you d—n peat, you raise corn here and in the marsh you 
raise weeds. What is the matter with you?’’ But the peat 
didn’t answer at all. I stood there and thought and thought, 
“What is the reason?’’ I found no reason other than that here 
was drainage while in the marsh there was no drainage. 

Thad discovered that peat raised corn, but how was I to drain 
the marsh? I had seen-in agricultural papers some articles on 
tiling but I had never seen tiles and didn’t know how to lay 
them. I went to the first clearing that I had made on the marsh 
at the side of the new ditch, measured off 100 feet and began | 
to dig another small ditch about 214 feet wide and about 20 
inches deep. I ran the ditch along on the side of the old ditch 

- about 26 rods and then slanted off into the old ditch. Where 1 
started the second ditch I made another slanted ditch into the 
old ditch, so I had practically one acre that was ditched all 
around. The water ran nicely from my new ditch into the 
old one. After a while that land got dry and I could go in 
with the horses. I built a little bridge over the new ditch, and 
plowed the land. About a week after I plowed it (it was pretty 
late) it froze up. In the winter time I covered that acre with 12° | 
loads of barnyard manure. The following spring, after I was 
through with my other corn the last part of May, I went over 
there with a pulverizer, pulverized the land, dragged it and 
planted corn. I bought the Yellow Flint corn. The corn came 
up nicely. We had to hoe it twice as the weeds grew very 
quickly. In the fall we harvested that corn and I had 42 bushel 
baskets of corn,—solid Flint corn. Now I could see that the 
peat marsh could produce corn if it was drained. I plowed 

that same piece over again in the fall, took another 12 loads of | 

manure in the winter-time and spread over it, and raised an- | 

other crop of corn. The next year I had 63 bushels of solid | 
Flint corn. |
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| This was enough to show me that that peat land could produee 
“) corn if it was properly tiled—but how to tile it was a problem 

( to me. I asked several about tiling. They laughed at me, and 
said, ‘‘Why do you want to tile that peat? That peat is good 

, for nothing.’’ I didn’t argue with the people—I knew from 
my own experience that peat would produce corn. 

j I mew a neighbor’s boy who had taken the short course in 
,) agriculture at the University. I went to see him and he said 
| that they taught tiling at the college, but since his land was roil- 
_ ing he had not paid much attention to that work. How I 
| wished I could go to that school! 

Then a bright idea struck me. I had a boy who had fin- 
ished graded school, and I decided to send him to Madison. He 
argued that he had schooling enough for the farm. By fall, 
however, he had changed his mind. Perhaps the gold watch I 
gave him helped. At any rate he entered the Short Course 
that fall. } 

At Christmas time he ha learned nothing about tiling. The 
Same was true in March. But a year later he came home with 
his diploma and a medal won judging live stock. He had also 
learned how to tile and to use a level, and had had many talks 
with the instructor in soils about the proper fertilizer to use 
for peat. ; 

That summer after we had our grain stacked he borrowed a 
level from the Agricultural college and he and his younger 
brother began to survey the marsh. They set a lot of stakes 
and put marks on them that I did not understand, but by night 

\@ he had made a map and a plan. He explained it to me and 
then I understood it. He made a list of the tile of different 
sizes that we needed. I had to borrow money to pay for the 
tile and the tools with which to lay them. 

While we were laying that tile a good friend of mine came to 
e and offered advice. He advised me to quit burying money 

i the peat marsh. I thanked him for his good intentions, but 
ept on tiling, and am glad I did. In four weeks we had tiled 

10 acres. It looked good to see the water running out of the 6 
(Winch outlet. A 12 quart pail full every three minutes. In two 
Mi weeks the tile had stopped running, because they had the 10 

acres dry. With three horses we plowed that marsh where no 
| horse had ever walked before without bog-shoes.
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In the middle we left a strip for a road. We had, in the 
barnyard, about 40 or 50 loads of manure, and we put it on the 
top of the plowed land. In the winter time we finished manur- 
ing it. Next year, about the 25th of May, we went in there 
with three horses on the pulverizer and two horses on the drag, 
and we put in the corn. It took us about 8 or 9 days. Then 
we dragged it twice while it was coming up. 

One Saturday I went down to see the corn and I made up my 
mind I had to start Monday and cultivate that corn. Weeds 
were springing up pretty thick. From Saturday to Sunday we 
had a frost. Sunday morning I could see in the low marsh 
there was a white frost. I thought right away of my corn. 
After breakfast, I and the boy went down and our corn was 
frozen down to the ground, and the ground was frozen as thick | 
as a lead-pencil. We made up our minds that Monday we | 
would drag it well and plant it again. 

But the pathmaster saved us’ without knowing it. On Sunday 
he came and I told him that our corn was frozen in the marsh 
and we would have to replant it. He said he had to have us 
to work on the road with two teams for two days, and we had to 
go. When I came home from working on the road the first day 
I went down quickly to look at the corn and could see it coming 
nicely again. Next morning we went and examined it carefully 
and we could see plainly that every kernel was coming again. 
The corn grew very nicely and we took good care of it.. It grew 
up to 10 and 12 feet high. 

Then the boy began to talk silo. ‘‘A silo! What is that?°’ 
He explained to me what a silo was. All I needed then was the 
money. We finally got that and built the silo. It was the first 
silo between Madison and Lake Mills. That was 17 years ago. 
After the corn was ready to put in the silo we wanted to know 
how many tons of corn there was. So we went in the center of 
the corn field, measured off one square rod; cut the corn by hand 
and carried it on our shoulders out to the road; loaded it on the 
wagon; went home and put it on the scale and I tell you, my 
good friends, I had 24 tons and 700 pounds clean corn per 
acre. Our silo held 180 tons. We filled that silo and we had 

36 to 40 shocks of corn left. 

The same fall we plowed that piece again but put no fer- 

tilizer on it. In the spring we put corn in it again, and we 

a
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grew a nice crop of corn but it was not as heavy as the first 

crop. Nevertheless we filled our silo with 10 acres of it. 

Then we took another piece of marsh, 12 acres, and tiled it. 

‘At the same time took the pulverizer and pulverized that piece 

on which we had the second crop of corn, and put rye init. We 

also put in 8 pounds of timothy seed and 1 pound red top per 

acre. The rye grew up nicely, and we harvested 22 bushels per 

_ ere, and I had a lot of straw that I could make into manure. 

_ A good manure pile is a farmer’s bank. We had on the second 

tiling a good crop of corn too, but still we fertilized it with 

barnyard manure. After the rye was cut from the first tiling, 

the timothy, alsike clover, and red clover I put on in the spring 

grew up nicely, but some weeds came too. The middle of Sep- 

tember we cut it and we got 10 good loads of hay. I saw it was 

a good hay crop. There were some weeds in it, but those little 

weeds cut no figure. 

On the second tiling, the second year, we had a crop of corn 

and we had plenty of corn to fill our silo—good crop—and on 

our first tiling we had a wonderful crop of hay—timothy, al- 

sike clover and red clover. I judge we had 214 tons per acre, 

and we had a second erop with 1 ton per acre. 

Then we went to work and tiled another 10 acres, and we went 

on this way until I got 70 acres tiled. I raised on that tiled 

ground, 2 years corn, 1 year rye, 3 crops of hay, and 2 years in 

pasture. That is an 8-year rotation. Furthermore, at the time 

when I had done no tiling I had on that farm 4 horses (some 

years we raised a colt); I had 25 to 28 head of cattle—cattle 

that were no better than common cattle; today I call them serubs. 

After we had tiled that marsh and had it in the 8-year rotation, 

we had good feed and good feed makes good cattle. I started 

a thorough-bred Holstein herd. I still had a big debt on that 

| farm, but I made up my mind to have good cattle, and as I told 

before ‘‘if you have a will you will find the way.’’ We started ; 
in a slow way with a pure-bred sire. Later on when I had 

money, we bought a few pure bred females. Today you can 

: come to my farm and find a herd of cattle between 50 and 60 

l in number that are worth from $13,000 to $15,000. While the 

marsh’ was wet my cattle were worth only from $700 to $800. T 

: invite you to come to Deerfield to see for yourselves. 
2
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Furthermore, at the time that I bought that farm the buildings 

on it were all poor. Today you will see a dairy barn 90 feet 

long, cement floors, patented stanchions and a milking machine. 

You will see a separate horse barn which holds 11 horses; a, 

house which cost me about $4,000.00. You may see all these 

things on our place. “What brought us this? That peat farm. 

Now, friends, I have explained to you what you can do with 

your peat land or with your marsh land. You all can do it, 

but you have to have drainage. Some of you gentlemen will 

say ‘‘If we drain our own marshes they may get too dry—they 

may then produce nothing.’’ I don’t agree with you. I have 

told you fully my own experience. Take a sponge, fill it with 

. water and hang it up on a string. The water will run and run 

andrun. At last it stops running and drops and drops. At last 

it stops dropping, but take hold of it and it is full of moisture. 

It is the same with your peat marsh. If you tile it, you will not 

get it too dry. By tiling the peat marsh, water will run out 

while there is too much in it, but peat will keep some moisture. 

{ have farmed that peat marsh now for 17 years and I never 

had a crop failure. Of course on a dry year or a dry spell 

your crops don’t grow, but I never get such a dry spell in my 

peat marsh. It never has gotten too dry and never got too wet. 

That is the success I have met raising crops on a peat marsh. 

All that is against me is sometimes a hail storm or, in the fali, 

an early frost. 

You now have heard me talk about peat marsh. You can do 

the same thing today. You can do it better than I did it 20 

years ago. I could not get the information from an agricultural 

school as you can today. 

Now I have taken a lot of your time; and thank you for the 

attention you have given me. F 

Question. How long ago did you go on to your peat farm? 

Mr. Foll. About 34 years ago. 

Question. THaven’t you, in more recent years, used some com- 

mercial fertilizer? 

Mr. Foll. Yes. After I tiled and fertilized my marsh sev- 

eral years, I could see (especially in some years when my clover 

erop failed and I ran short of manure) that I took away too 

much manure from my upland. The crops and the yield got 

shorter on my upland. Now, what should I do? Really E
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didn’t know. I wrote a letter to the Experiment Station, and I 
believe that letter came in the hands of Professor Whitson. 
Professor Whitson wrote me, ‘‘You can use potash on your 
marsh, but before you go to a big expense we will send you 200 
pounds of potash for an experiment. You take the 200 pounds 
of potash, go in your marsh, in the center stake off an acre and 
sow it evenly on that acre of land. Around that aere for about 
3 rods you put nothing. On the rest you can put barnyard 
manure. Then watch the result.’’ I took his advice, and the 
potash I put on that acre was just as good a fertilizer as my 
barnyard manure. 

The next year I bought a ton of potash from the local dealer 
in Lake Mills. I opened the bags, and it came to my mind that 
the potash didn’t have the same color and looked not as clean 
as the potash I had the year before from the Experiment Sta- 
tion. So I went to work, took a cigar box, opened all the bags 
and took evenly from each bag a handful and filled that cigar 

box. There were some tags on those bags on which was a guar- 

antee of potash from 48 to 50%. I took some of those tags and 

laid them in the top of that cigar box, and sent it to the Experi- 

ment Station for analyzing. The Experiment Station sent me 

a letter and told me, ‘‘The guarantee of your potash is from 48 

to 50% but the analysis shows only 28%; but wait a week 

and we will go over it again.’’ I received another letter which 

told me the first analysis was all right. ‘‘Go back to your 

dealer and explain to him. You paid too much money for your 

potash.’’ I believe I paid $45.00 a ton. I went to my dealer 

and showed him the letters from the Experiment Station. He 

said, ‘‘We bought it in Chicago. We are not responsible for 

that.’’ But I told him, ‘‘I bought it from you, and if you don’t 

settle with me this thing will be reported to the state. You'll 

have to settle with the state.’’ In four days a man from Chi- 

cago came to my farm and he made a settlement with me. I 

paid only $25.00 a ton. He paid me my money back and told : 

me, ‘‘It is cheaper to settle with you than with the state.”’ 

Since I had poor potash, I bought some acid phosphate fer- 

tilizer. I mixed that with my potash, and I put 400 pounds per 

acre. I got just as good corn as I could wish. Mr. Jones came 

at the time I cut that corn, and saw it. So I say to you, if you 

have no barnyard manure you can use potash and phosphate.
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How your peat is, I don’t know. You will have to have it an- | 

alyzed and the Experiment Station will tell you what fertilizer 

you need. Be not afraid to buy it. You will have results. 

I had more experiments with that commercial fertilizer. The 

next year I bought potash and phosphate, mixed it together 

again, and put on only 300 pounds per acre on the same field, 

but I left one acre to see how it would turn out. Where I put 

on the 300 pounds there was a good crop of corn. It was just 

as good as I could wish, but not so on that one acre where I put 

nothing. The next year I put on rye, and in the spring I ap- 

plied 100 pounds of potash and phosphate. I had a pretty 

good crop of rye,—18 bushels per acre. The one acre on which 

I put nothing was not worth cutting. The next year I had it in 

hay. I put on 75 pounds only per acre. I had a nice crop cf 

hay; but where I put on nothing,—vwell, there was nothing, any- 

way not much. The next year I put on 75 pounds again and I 

got a good crop of hay. The next year I put on nothing, but 

still I got a fair crop of hay, and on the two years past I put on 

nothing but still it was good. 

F Question. Have you ever raised potatoes on your peat? 

Mr. Foll. Yes. My peat is of two classes; one class is a 

loose peat mixed a little with sand; the other peat is a solid 

peat. I tried the two kinds of peat out in potatoes. On the 

loose peat I put on barnyard manure and raised a crop of corn. 

The next year I put it in potatoes, and I raised a nice crop of 

potatoes. My judgment says I had at least from 130 to 150 

bushels of nice solid potatoes. They were not enormously big 
potatoes, but good sized potatoes, round, smooth, with shallow 

eyes, and a good taste. 

I tried potatoes in the solid peat marsh, but there they didn’t 

i grow so well. I tried vegetables too. In the loose peat the 
vegetables (to my notion) didn’t grow well. I didn’t know 
how it was, but I found it was too loose for vegetables. But 

- where I plowed the solid peat in the fall and gave it a coat of 

well rotted barnyard manure as a top dressing in the fall I pul- 

verized it in the spring and put vegetables in it with good re- 

sults. I had wonderful cabbage, splendid beets, and good ruta- 

bagas. Now remember if you plant them in clay ground they 

will get all kinds of forms (long heads), but if you raise them 

in the marsh they will be round like a bean, no long heads at
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all and have a very sweet taste. I had carrots in the marsh, 10 

inches long with tops that measured 3 to 4 inches in diameter. 

I had onions as big as a coffee-cup, but still there were some 

smaller onions there too. Tomatoes grow large in the marsh, 

but you have a great time to get them ripe as there is too much 

moisture in the marsh. 

TILING DEEP PEAT 

O. R. Zeasman, County Representative, Green Lake, Wisconsin. ~ ei 

Before discussing the tiling of deep peat, let us decide what 

we shall call deep peat. The average man thinks of peat as 

something used for fuel in some European countries. If you 

were to ask the average marsh land owner in this state if he had 

any peat in his marsh, he would say, ‘‘No!’’ It is a brown or 

black muck, 4, 5 or 10 or more feet deep. Upon examination 

this so-called black muck nearly always proves to be peat. 

Peat is the accumulation in old lake beds of partially decayed 

vegetation such as grasses and mosses. Color does not determine 

whether it is peat or muck. It may range in color from yellow 

or light brown to black. It may be fibrous, soft and spongey, 

tough as a felt boot, or loose and friable and well decayed. It 

: is nevertheless peat in any of these stages of decay. For pur- 

poses of the present discussion, we will arbitrarily apply the 

term deep peat to beds over 4 feet in depth. 

There are perhaps 1,000,000 acres of undrained deep peat in 

; Wisconsin. How to reclaim this waste land is a live question. 
: About half of it has an outlet, natural or artificial, and is wait- 

ing for supplementary drainage. The other one-half million 

: acres require dredge ditches to give supplementary drains an 

outlet. On this matter of outlets there is agreement of opinion. 

; But what sort of supplementary drains shall be installed? 

, Some drainage engineers and other men experienced in drain- 

7 age, say ‘‘tile’’; others object to this and say ‘‘you cannot tile 

, deep peat successfully.’’ I propose to touch upon a few of the 

important points that should be considered in tiling deep peat. 

The depth at which tile should be laid in peat is one of the
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much disputed points. Let us consider this question from sey- 

eral viewpoints. (1) Will water pass downward rapidly enough 

to permit of deep tiling? Tn all types the downward movement 

is more rapid than through clay. Tiling clay to a depth of 3 

feet has proved very satisfactory. In fibrous peat, water will : 

go downward nearly as fast as through sand. Partially decayed z 

peat with an admixture of silt drains the slowest, but even in & 

that type the drainage is rapid enough if the tile are 4 feet @ 

deep. In fibrous peat, tile may be laid 5 feet deep without ma- 

terial sacrifice in speed. 

(2) Tile should be laid below the frost line when bedded in 

; peat. When a perfectly dry soil freezes it does not heave. The 

heaving of a soil upon freezing is due to the expansion of the 

water in it. A peat when drained as dry. as it will drain con- 

sists of from 50 to 75% by weight of water. This causes a 

peat soil to heave more upon freezing than any other soil. 

fence it is important to get tile below the frost line or -they 

may be heaved out of alignment and up to where the plow will 

catch them. On February 6 of this year, frost was down only 

about 12” to 18” in peat. Although this was a severe winter, 

there was a good covering of snow. I don’t believe that frost 

jn this state ever goes down over 4 feet in peat and usually not 

over 3 feet except under hard packed roads. Tile laid 4 feet 

deep in peat should not be damaged by freezing. 

(3) The settling of peat should be considered in determining 

the depth to lay tile in deep peat. What causes the settling of 

peat? (1) The yemoval of water leaves spaces between the 

fibres that allow packing. (2) Working the land with imple- 

ments, the tramping of stock at pasture, ete., packs the peat me- 

chanically. (3) The vegetable matter forming the peat decays 

when exposed to air and cultivated. Undrained peat is water- 

logged and does not decay nor settle. When drained, air gets 

jn and bacteria are introduced in manure and decay of the peat 

: begins. ; 

Nearly everyone familiar with the drainage of peat recognizes 

that settling occurs, but upon the question of amount of set- 

tling there is great divergence of opinion. Personally I have 

taken elevations on one marsh, both before and after drainage. 

This observation consists of 4 elevations along each of 3 lines 

of tile laid 4 feet deep in peat, 5 to 6 feet deep. The average?
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of the 12 readings showed that the marsh had settled nearly 3 
of a foot in the first year of drainage. 

I have been unable to find records in this country of the set- 
tling of peat when drained. But in England, where they have 
for over 200 years drained peat very similar to that found in 

- Wisconsin, they have authentie engineering records of the set- 
4 tling of peat. The following data were obtained from drainage 
_ records of the Lincolnshire Fens. In the East fen the peat 

shank from a depth of 6 feet, to 2 feet, or an amount of 4 feet 
in 80 years, or at the rate of */; of an inch per year. In Deeping 
fen, where the peat bed was 10 or more feet deep, the surface 
settled 24 inches in 25 years, or at the rate of about one inch per 
year. In Hilgay fen, peat settled 52 inches in 26 years, or at 
the rate of 2 inches per year. These long time averages vary 

irom */, of an inch to 2 inches per year. The rate of settling 

is more rapid the first few years after drainage than later. In 

Whittlesea Mere the peat in the first 9 years of drainage settled 

at the average rate of 4.66 inches per year, and for the next 22 

years at the rate of 418 inches. After this the rate was .02 

inch per year. The rate and total amount of settling for the 

first 31 yeazs seems excessive. I have been unable to find a de- 

tailed statement of the nature of: the peat in Whittlesea Mere 

aside from the fact that the bog was originally a lake. I pre- 

sume the peat was very raw and fibrous and that considerable of 

the settling resulted from mechanical packing. We need to col- 

lect data on the settling of peat in this country. This foreign 

material, however, points out the danger of tiling too shallow ; 

in deep peat. Tile deep unless you want to do it over in a few 

years. Lay the tile at least 4 feet deep, and 5 feet is none too 

deep in the fibrous raw material. 

After making this statement you might well ask if I do not be- 

lieve in shallow tiling of peat. I do not when it is possible to 

tile deep. However, I believe there are instances when it is 

justifiable to tile peat as shallow as 3 feet. I would advise til- 

ing shallower than 4 feet rather than not tile at all under the fol- 

lowing conditions. (1) When the peat is reasonably well de- 

eayed and settled as in old pastures. (2) When it is impossible 

to get an outlet to tile deeper. (3) When the tile system will 

drain the land thoroughly for a long enough period of years for



38 Wisconsin State Drainage Association 

the crops that can be grown to leave a good net profit on the in- 
vestment. 

After telling of the settling of peat you might reasonably be 
expected to ask ‘“How can you tile peat successfully when it 
decays and settles? Does this decay and settling not disturb 
the alignment of the tile??? Remember that decay and settling 
occurs only where air gets into peat, and that air can get into 
it only where the water is drained off. Settling will then occur 4 
only above the tile in all marshes that are kept wet by seepage, 
and most of those located above limestone ledges. In a few flat 
marshes the water table may, during droughty summers, fall be- 
low the tile. Then undoubtedly there will be some decay and 
settling. If such marshes are tiled at all, the laterals should be 
given considerable fall, to reduce the danger of damage to the 
minimum, and the main should also be located where the peatis | 
deepest. Any settling then will tend to give the laterals more 
fall. 

In this connection it is well to remember that soft spots will 
be encountered in tiling deep peat. Here tile may get a little 
out of alignment. To guard against any considerable damage 
from these little irregularities, tile a little larger than seem 
necessary should be used. Five-inch tile are the smallest that 
should be laid in peat. 

The cost of tiling peat to a good depth is reasonable. The 
most expensive portion of the digging is the first spading. Here 
are found logs, the roots of trees and brush and tough grass sod. 
The last 21% feet of a 5 foot ditch will cost no more than the first 
2% feet. A tile drain laid 5 feet deep in raw peat will be more 
efficient from the very start than a shallow drain, and it will be 

"more permanent. 

Closely related to depth of tile in peat is the distance apart 
that the laterals may be placed. I have here a profile of a deep 
peat with tile laid 10 rods apart and 4 feet deep. Half way 
between the tile, water was somewhat over a foot higher than 
the water at the tile. From this and other observations T have 
been convineed that the water table in peat arises approximately 
one foot in every four rods. This means that if tile are laid 
only 3 feet deep in peat, they cannot be spaced much over 4 rods 
apart. If the tile are 4 feet or more deep, they will drain 
equally well at 8 rods apart. Thus by the extra depth of one
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foot, the cost of an entire line laid 3 feet deep is saved. All the 
fibrous and fairly raw deep peats will be drained readily by 

“lines of tile 8 rods apart. In rare cases where the peat has 
reached a certain stage of decay and has an admixture of consid- 
erable silt, and in springy zones, tile sometimes need to be placed 
closer than 8 rods. 

I have here a number of instances where deep peat has been 
tiled with good results. J. M. Stack near Fond du Lac tiled 
some raw peat that was from 6 to 7 feet in depth. The tile are 
laid 4 feet deep and 8 rods apart. The drainage is satisfactory 
and the system is in perfect.condition. 

C. H. Vine at Packwaukee tiled some deep peat in 1914. The 
tile, where bedded in peat, are in perfect working condition. 

Fred Gunther at Babcock laid considerable tile ranging in 
size from 5 inches to 14 inches, in peat varying from 6 to 8 
feet in depth. At first he used some home-made cement tile 
which fell down. These were replaced with clay tile which have 
stood the racket well. The system is in perfect condition. How- 
ever, for first class drainage more laterals should be added to the 
system. 

Philip Lehner at Princeton installed a tile drainage system 
on his farm in 1914. Some of the system is in deep peat. The 
tile are laid from 314 to 4 feet deep and 8 rods apart. The 

drainage on this portion is satisfactory. On part of the main, 

however, where careless workmanship was done in sand, trouble 

has been caused by filling up of tile. - 

These instances which I have cited and others which might be 

enumerated show that deep peat can be tiled successfully. The 

most important point to remember in draining deep peat thor- 

oughly, economically and permanently is to get your tile down 

deep, at least from 4 to 5 feet, if your outlet permits.
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RAISING FIELD AND SEED CORN ON PEAT. 4 

M. J. Vea, Manufacturer and Farmer, Stoughton, Wisconsin. ; 

Having been brought up on a splendid black loam farm, over- | 

looking the city of Stoughton, I had always thought that Dane 4 

was the most beautiful and productive county of the best state 3 

in the finest country in the world. You can perhaps imagine 4 
: how I felt and what I said when Prof. George Huntington Wil- | 

liams, the great geologist at Johns Hopkins University, made the 

remark, after looking over the topographical map of Dane 

county,— ‘Why, your county is over half water and marsh. 

It must be a very desolate, malarial poor country in which to 
live!”’ 

When I came back to Wisconsin I decided to buy a marsh 

farm and drain it. In 1907 I found one near Stoughton with 

ninety acres of marsh and only thirty acres upland, some of 

which was woodland pasture. I knew of no tiling being done 

in Dane county at that time, though undoubtedly the university 

had tiled some land. As a demonstration to the community, 

Mr. Jones of the Agricultural college laid out my drainage sys- 

tem and his students superintended the work during construc- 

tion. 

In so fine a dairy state as Wisconsin, with more high grade 

milch cows than any other state, except New York, it seems 

more appropriate to discuss the subject given, on a broader 

basis. I will not only discuss the raising of seed corn on peat 

but also the raising of common field corn as a part of a crop 

rotation for dairying, hog raising or the production of beef. 

In the first place, a great deal of our peat land is not rich 

enough to produce seed corn without special treatment, and, 

secondly, only the choicest ears on the very best pieces of land 

will measure up to the high standards of the best seed corn. 

Killing Off the Marsh Grasess. Before a drained marsh is fit 

for a cultivated crop like corn, it is necessary to kill off all 

grasses. This can perhaps be done best and cheapest by sowing 

buckwheat. This cereal will not only kill off all native vegeta- 

tion by its vigorous dense foliage, but will also yield a good pay-
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ing crop. <A peat field on which buckwheat has been grown the 

previous year makes an ideal field for corn, as it is as free from 

vegetation and in as fine condition as any garden plot. 

Plowing Peat Land for Crops. All peat lands that are to be 

_ put into field crops the next year, should be plowed the preced- 

» ing fall. This is especially important for corn land as peat will 

not produce a corn crop unless the corn is planted early. Peat 

land is the last to thaw out in the spring and also the last to 

freeze up in the fall. The particles of soil are so fine that they 

are very impervious both to heat and to cold. Long after your 

up-land ean be plowed to good advantage in the spring, the 

marsh soil will have frozen parts. On the other hand, you can 

plow peat land much later in the fall than you can upland. 

Even if a thin frosted coat forms, this soon disappears with a 

few warm days or a good rain in the fall. We have plowed our 

marsh lands as late as the later part of December and the first of 

January. It is however all-important that you plow it as early 

as possible in the fall as an early winter may set in and prevent 

any more work. <A peat land farmer in my opinion is not doing 

his duty by his land if he does not plow it in the fall. More- 

over he will also find it much easier work and he will be very 

thankful to have it out of the way in the spring. This is es- 

pecially true, if the spring happens to be a very wet one. 

The Seed. Any one intending to grow seed corn should get 

the best seed that can be procured in the state in which he 

lives,—seed preferably grown fairly close to home. 

This seed should not only be a pure strain of seed, from one of 

the best yielding and most profitable varieties in the state, but 

should also be procured from a high grade grower, who has se- 

lected seed for years on the basis of early maturity and all the 

usual sterling qualities required of the best and choicest seed. 

This seed corn moreover should not only test 99% or better in 

germination but also must be of exceptional vitality. The vital- 

ity of seed corn is of greater importance on peat soils than on 

upland soils, as peat soils are the last ones on the farm to warm 

up in the spring. If the spring is a cold, wet one, it is necessary 

to have such good seed that every kernel will come up, even if 

the corn does not appear above the ground for two or three 

weeks after planting. 

If the spring is favorable the corn will come up in a few days,
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and your strong vital seed will give you all the better and more 

vigorous corn. 

Plant Your Corn Early. It is exceedingly important that 

corn should be planted very early on peat land. Marsh lands, 

as a rule, are a little lower than the surrounding country ; early 

frosts accordingly strike the peat land crops first of all. If the j 
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FIGURE 2. M. J. VEA’S DRAINAGE SYSTEM. 

By tiling deep all around the springy ridge, the seepage water en- 

tering from the northeast was cut off and the wet, boggy, ridge un- 

derlaid with gravel was made dry without any tiling at all. 

corn has been planted early, it will be matured before frost ar- 

rives. Corn should be planted between the 10th and the 25th of 

May. Even if the weather is not favorable, the corn roots get a 

chance to start, and the plant is ready for growth when the first 

; faycrable weather arrives. A very common sight in peat corn- 

fields is to see the corn ten, twelve feet or more high in one 

field and a short distance away, corn that will not grow more
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than five to seven feet high. Invariably you will find that one of 
these fields was planted early, producing the best corn in the 
country, while the other was planted late and will only make a 
small quantity of inferior silage. 

If your corn is far enough along by the time the hottest 
weather arrives, the corn will grow so rapidly and so large that it 
is a pleasure to watch it grow. 

Planting Seed. Corn planted to produce seed corn should 
not be drilled in but planted with a check row planter as the 
corn gets the maximum amount of sunshine in this way and 
also can be kept more free from weeds. 

Fertilizing the Corn. You cannot decide anything about the 
fertility and productiveness of peat land until you begin to 
raise crops on it. . 

The higher, more or less rolling pieces of ground are usually 
jet black, rich looking muck, while the lower spots and former 
swales are poor looking red peat soils. One naturally thinks 

that the black muck soils are rich and the red peat land is poor, 
while as a matter of fact, usually these higher spots, altho 
decomposed into muck by exposure to air, have been robbed o7 
some essential soil elements, some of which may have been de- 
posited in the lower peat lands. You cannot tell where to dis- 

tribute your fertilizer until you see how crops grow on the peat. 

Corn is ideal for this purpose, showing not only by its size and 
vigor, where the soil is rich and strong, but also by the color of 
its leaves. Fertilizers can be applied as a top dressing from the 
time that the corn is about five inches high until it is knee high. 
The farm referred to in this paper has 90 acres of drained peat 
land to only 25 aeres of upland fields. On a stock farm it is 

| impossible to use all the manure produced on these few acres 
| of upland. It has been the custom to fertilize the corn field the 

first year or two with common barn yard manure. Wherever the 
corn is ideal in size, vigor and color, no manure is applied. 
Wherever the corn is undersized, lacking in vigor and of a yellow 
sickly color, manure is applied, giving the poorest spots the 
heaviest coating of manure. 

| Another reason for preferring manure to any other fertilizer 
the first year or two is the fact that manure helps to inoculate 
the soil with valuable microbes. Peat soil has been soaked s) 

| long that upland microbes are absolutely lacking in the wet peat
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land and more or less so in the balance. Soil so dead that corn 
will not grow over four—five inches high and then turn white 4 
and die, will make a fair crop of corn if a good coating of ~ 
manure is put on as a top dressing. a 

Study your Soil. It is exceedingly important that you have ¥ 
your peat soil analyzed. Experiment with different combina- = 
tions of artificial fertilizers and manure so that you find out ~ 
which elements are lacking. This should not be done on a large 
seale as it is too expensive. <A series of tests conducted here — 
at the university, demonstrated that our peat land near Stough- 
ton is lacking in phosphorous. Rock phosphate is applied at the 
rate of 100 lbs. to the load with a dressing of approximately 
ten loads to the aere. If your test shows that manure is not 
economical and that other fertilizers should be used, I advocate 
that the same practice should be followed of applying the right 
kind of fertilizer as a top dressing. You will save nearly hal? 
of your fertilizer by following this practice. 

Harvesting Seed Corn. The gathering of seed corn on a large 

commercial scale is quite an undertaking. The method finally 

adopted was to cut out each ninth row of standing corn, so that 

a team could drive between the rows of standing corn and 

gather the piles of seed. This row was cut by hand, two men 

preceding the corn cutter, who picked out the seed ears from this 

row of corn. The corn stalks secured in this manner, were 

spread on each side, between the next two rows, in such a man- 

ner that they made a clean bed for the seed corn. 

Expert corn men would then pass thru the corn, selecting 

the choicest ears, and placing them on these beds. The haulers 

carted this corn to the seed house, where the seed is again se- 

lected. The choice seed ears are placed in a basket and hoisted 

into the seed house, while the other ears are thrown into another 

wagon placed alongside and hauled to the corn erib. An ideai 

corn field, with a hot dry summer, may yield up to 25 bushels 

of seed corn, with more than double that amount of crib corn. 

Rotation of Crops. Rotation of crops in the peat fields is as 
valuable as on upland soils. A field planted to corn continu- 

ously is apt to breed corn pests. Peat soil is also so rich that 

weeds thrive wonderfully. -It is necessary to have quite a por- 

tion of your land in hay and other crops, so that the corn acre- 

age will not be too large for proper attention.
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An ideal five year crop rotation is to raise corn two years, soy 

beans and amber cane, or millet, sweet clover and Canada field 

peas one year and hay two years. This is a very good rotation 

for any one who is feeding milch cows or raising beef. 

Soy beans thrive wonderfully on peat land and with amber 

cane make an ideal combination to mix with corn in the silo 

and also the best possible kind of hay for milch cows or for 

making beef. 

A mixture of millet and Canada field peas also thrive wonder- 

fully and make a great quantity of valuable feed per acre. 

The most successful hay crops have been secured from a com- 

bination of timothy and red top with the various legumes, al- 

sike, red clover, sweet clover and alfalfa. When the various 

clovers are planted alone, they are not very successful, on ag- 

count of the ground heaving too much in the spring. Timothy 

and red top help to make a sod that prevents this. A combina- 

tion of various grasses of these kinds make a heavy crop of 

| very* nutritious, palatable feed. These grasses grow continu- 

ously all summer, never failing to give a good second crop of 

valuable hay. 

A dairy farmer who wants to raise a crop with the maximuin 

amount of protein per acre to make a balanced ration with his 

silage and a minimum amount of grain ean do so by planting a 

mixture of quick growing legumes. In this mixture soy beans 

should predominate. With these soy beans you may sow yellow 

sweet clover, spring vetch, giant incarnate and a smaller propor- 

tion of Canadian field peas. From this mixture we have se- 

cured four to five tons per acre of exceedingly rich, palatable 

hay. Yellow sweet clover is better than white, on account of its 

more rapid growth and earlier maturity. Milch cows are eager 

for this hay. An upland farmer has no advantage in dairying 

over a peat or muck land farmer, if the peat farmer will see to it 

_ that his land is growing heavy crops of palatable feed, instead 

| of loafing around with little or nothing planted on it. 

A farm on which one-half of the land or more is peat, makes 

an ideal stock farm. It is however more essential to have a silo 

on such a farm than on any other, on account of the danger of 

early fall frosts. Peat lands naturally occupy the lowest places, 

where frosts first occur. You cannot be sure that your corn will 

be entirely matured when frost arrives. If you have a silo or 

| 

|
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silos you are always certain that you will have great quantities 

of ideal feed every year in the form of silage. 4 

This rotation of crops will help you keep your land free from 

weeds and pests. If you will give your corn field ideal atten- 4 

tion in every way, you will get splendid results. Hot dry sum- — 

mers will give you a larger crop of seed than you would think ie 

possible. A mild wet summer will give you only a moderate = 

amount of seed. It accordingly is important that you do not ¢ 

depend on seed corn as your main crop. Dairying and stock & 

raising will give you a sure, steady source of income. Sugar ; 

beets, onions, seed corn, celery and other crops which can be 

raised at a profit should be treated as additional sources of in- 

come. Some intensive farming of this kind will keep. you in- 

: terested in bringing all of your peat land up to the highest 

level of efficiency, and make you much more successful also with 

your other crops. 

. 

MANAGEMENT OF PEAT AND MUCK IN SOUTHERN 
WISCONSIN. 

: W. W. Weir, Assistant Professor of Soils, College of Agriculture, 

Madison, Wisconsin. : 

“Now that I have it, what can I do with it?’’ is a common 

question asked by farmers who have added to their inheritance 

some drained peat or muck. In taking hold of such a proposi- 

tion some proceed almost with fear and trembling lest that used- 

to-be, water-soaked, frog-hatcher might possibly turn out to be 

a neighborhood joke. Others believe that it’s all a matter of 

time in allowing the peat to get the habit of raising ‘‘civilized”’ 

crops. A lack of understanding of the possibilities of a peat or 

muck is largely responsible for many temporary and possibly a 

few permanent discouragements in Southern Wisconsin. 

There is no reason whatever why a field of 10, 20 or 30 acres 

of peat should be looked upon as a “‘black sheep’’. It can 

without much difficulty be made to fit into the rotation systems 

practiced on the farm. To illustrate:
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A dairy farm consisting of 120 acres is made up as following: 
About 65 acres upland in erops 

10 acres upland pasture (in rotation) 
20 acres (permanent pasture) 

; 20 acres marsh (mostly peat) 
: 5 aeres for yards, buildings, &e. 

: Before draining the marsh the farmer carried on his farming in 
| the following manner: 
7 28 to 39 acres were given to raising corn 

19 to 20 acres for grain 
17 to 18 acres for hay (Alfalfa about 8 acres) 

10 acres for pasture in rotation 
20 acres (permanent pasture) 
20 acres Marsh—a poor to fair pasture for young 

stock. 

Systematic crop rotation was practiced,—not a simple three 
or four-year rotation fitted to the whole farm, for the conditions 
forced him to dovetail four systems of rotation, viz. : 

1.) A 3-year rotation of corn, grain, clover (for hay) 
2.) A 3-year rotation of corn, grain, pasture 
3.) A 4-year rotation of corn, grain, clover, pasture 
4.) An alfalfa rotation—alfalfa (3-4 years), corn, grain, 

clover. 

Tho a few irregularities crept in, this farmer was able to raise 
each year the amount of crops required to feed his stock. 

Cultivating the Marsh. After the marsh (peat) was drained, 
corn was successfully grown on it. This affected the rotation 
systems but little. A few more irregularities resulted than be- 
fore, especially during the first three years, because corn was 
grown three years in succession on the peat. The cropping 
acreage having been increased, the farmer increased the size of 
his herd, and raised each year: 

37 to 40 acres of corn 

20 to 30 acres of grain 

20 to 30 acres of hay (10 acres alfalfa) 

10 acres of pasture in rotation 

20 acres of permanent pasture. 

On the upland practically the same rotation was continued on 
each field as was in operation before the marsh was cultivated.
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Thinking Thru the Peat Problem. To place a crop of corn as 

the first crop on a southern Wisconsin peat is a simple thing 

requiring no real thot; but to think thru the problem of suc- 

cessful peat and muck management is quite a different proposi- 

tion. 

There are two ways of starting out,—a wrong and a right way. 

If he has never cropped a peat, then the farmer has before him 

a new experience. He can start out in his own way giving no or 

little heed to what others have done, or he can resign himself 

to the teachings of science and give a listening ear to the ex- 

periences of others. 

A student in a college laboratory would, if he had any wits at 

all, study thru the details of an experiment before attempting 

the experiment. That is the only way whereby he ean direct his 

energies to the best advantage. What successful business man, 

engineer, teacher or lawyer is there who does not follow the 

same principle? Why can’t the farmer apply this rule of suc- 

cess to his hog-raising, cow-feeding and marsh management? 

He should, therefore, think beyond the mere decision of putting 

corn on that peat. He should drive his thinking down into the 

soil itself. 

Some Points to Think About. What are some of the points 

that the farmer should think about? If he has done any reading 

at all, the following questions would surely confront him,— 

“‘When should I plow the marsh? What is a good first crop? 

Shall I use lime? Shall I use any manure? What about com- 

mercial fertilizers—if needed, what kind and how should they 

be applied for most profitable returns? Is it necessary to rotate 

crops on a peat?’’ 

It would be well to formulate these questions and have them 

answered if possible months before the plow turns a single fur- 

row. Some of these questions would prove difficult and almost 

impossible to answer were the farmer to make the attempt with- 

out aid. He has at his disposal bulletins of the Experiment Sta- 

tion, and best of all, he is able to come in direct contact with 

the College of Agriculture thru the State Soils Laboratory. 

Thru this service, the College sends a man to look over the land 

in question and take samples if necessary for analyses. A full 

report with recommendations concerning his particular problems 

follows. To get this aid the farmer must apply for it and pay
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a fee for the services rendered. Let us consider the above ques- 
tions in a general way as applied to peats and mucks of southern 
Wisconsin. 

When to Plow the Marsh. The best time to plow to decom- 
pose the tough sod, is during the summer; but this is seldom done 
because of the summer’s work. Hence the plowing is usually 
done in spring or fall. Which is the better I am unable to say. 
In some cases spring plowing seems better, perhaps because the 
weeds are given a greater set-back. ; 

What is a Good First Crop? For general farming, corn,—es- 
pecially if the marsh has been pastured before drainage and 
plowing. On tough, unpastured sods, buckwheat and flax are 
recommended, even corn does very well. Checking the corn 
frequently facilitates in controlling and killing the smart-weeds. 

Should Lime be Used? No, Southern Wisconsin low lands 
generally are not acid. I know of only one peat-bed (a smail 
one) in Southern Wisconsin that has developed a high degree of 
acidity. 

Should Manure be Used? For general and permanent im- 
provement it is good practice for first treatment to apply four 
to six loads of horse manure per acre. Use mixed farm manure 
if horse manure is not available. This treatment is beneficial 
not so much in adding soluble plant-food elements as in inoculat- 
ing the peat with helpful soil organisms in order to unlock the 
vast store of nitrogen in these soils. 

Four years ago a heavy application of muriate of potash and 
acid phosphate on a well-drained peat in Rock county failed to 
grow corn, while on a manured strip the corn grew very well. 
On a drained and twice-plowed peat near Whitewater last sum- 
mer an application of manure gave better results than muriate 
of potash and phosphate,—even tho the commercial fertilizers 
added more soluble plant-food material than the manure. Gen- 
erally, fertilizers give much better results when the peat or 
muck has at some time received a dressing of manure. It is 
believed that this superior effect of manure is caused largely by 
the organisms which it carries. 

Except for first application-on peats, manure gives greater 
and more profitable returns when applied to upland. 

What About Commercial Fertilizers? Use them, because they 
are the most profitable fertilizers, provided the proper kinds are
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selected.. Here the State Soils Laboratory can be of the most 

help. When I began Soil Extension work in Southern Wiscon- ( 

sin, I started out assuming that potash fertilizers were the first 

great need of all marshes; but soon a marsh was found on whieh 

a liberal potash application gave only 41+/, tons increase of corn, 

and where acid phosphate was mixed with the potash the in- 

crease was 1214 tons. Here the acid phosphate was responsible 

for an increase of 814 tons. j 

A pot fertilizer test on a peat from Waukesha county showed 

as much response to acid phosphate as to potash. A field | 

demonstration substantiated the preliminary test. 

A peat taken from near Kansasville showed a phosphorous 

content so low that it failed in a pot fertilizer test to respond to 

potash alone, but gave a very positive response to phosphates 

alone. Potash with the phosphate gave a little better growth 

than the phosphate alone. 

Again, on a well-decomposed peat from South Madison, potash 

alone gave the positive results, and phosphate with the potash 

gave a little more growth than the potash alone. 

Wken we consider, therefore, the first fertilizer needs of 

Southern Wisconsin marsh soils, we find that we may have peats 

that are in need of potash more than phosphates, some that need 

phosphates more than potash, others that are in need of the one 

fertilizer as much as the other, and still others, especially mucks, 

that prove productive even without manure and fertilizers. 

This being true, it is all the more necessary that the farmer 

should ask himself this question,—‘‘What about the fertilizer 

needs of my own particular peat or muck?’’ 

The Potash Fertilizers. Muriate of potash applied broadcast 

_at the rate of 100 lbs. per acre per year is considered best for 

most crops. Sulfate of potash in heavier applications may 

prove better for onions, cabbage and sugar beets. 

The Phosphate Fertilizers. The common of these are acid 

phosphate, rock phosphate and ground steamed bone meal. The 

latter may be used with mazked s ecess on truck crops. The 

main objection to rock phosphate is its insolubility. Acid phos- 

phate is more generally used because of its quick results. Dur- 

‘ing the first few years of marsh improvement, undoubtedly acid 

phosphate will prove the most profitab!e; in time, however, rock 

phosphate may be considered for the maintenance of the phos-
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phorous supply. This should be tested out, however, before the 
change to rock phosphate is made. 

The following are the results on a marsh near Evansville oa 
which a test of acid and rock phosphates was made: 
3—_0ceuyoOo—O—o—w€——wa0O90@Br€o?wq?wqWw?w ee SS 

Yiela of . 
‘Treatment, 1913, (cer acre) ‘pera | os pee 

200 Ibs. potash, 400 Ibs. acid phosphate..........s.+c+:se+++] 14.5 tons...| 48.3 bu. 
200 Ibs. potash, 800 Ibs. rock phosphate .... .......0...004| 12.3 ee 49.0 bu. 
20Monds (MANU... <.cecccs-isis case useecetonececetecesseees) IDS | 49.5 bu. 

This shows an equal money value of rock phosphate giving a 
little less yield than the acid phosphate. 

Fertilizers Applied Broadcast vs. in Drill with Seed. This is 
a question requiring further study. Since so many farmers are 
now purchasing fertilizer attachments for their corn planters, 
this method of applying commercial fertilizers appeals to them. 
The fertilizer should never be dropped on the seed in the hill, 
but rather below the seed or to one side. In either ease some 
soil should come in between the seed and the fertilizer. This is 
possible only when the proper adjustments are made. Two 

hundred pounds per aere should be the maximum to apply in 

this manner. In case of potash much less should be used. Much 

depends upon the soil and erop requirements in determining the 

kind and amount of fertilizers that should be used. Some con- 

demn hill application of fertilizers on marsh soils. This method 

certainly places the plant-food material in a position where the 

young plants can easily get it at the most critical time in their 

growth. This can be observed in actual practice. 

On a well-drained peat at Palmyra, a yearly application 97 

125 to 130 lbs. of muriate of potash and acid phosphate (mixed 

in proportions of 1 to 1) in the hill gave two tons less green corn 

per acre than was produced by a broadcast application of 400 

Ibs. muriate of potash and 600 lbs. of acid phosphate (applied 

once in three years). These results are surprising, and they 

speak well for hill application as a most efficient use of fertilizers 

on this particular field. It would be folly to draw final and 

general conclusions from this one experiment. For general and
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permanent soil improvement it is conceded that broadeast or ap- 

plication of fertilizers in narrow drills is the better practice. 

Is Crop Rotation Necessary on Peat? Yes, if best results are 

desired. The prime object of crop rotation is to maintain and 

: inerease if possible profitable crop production. It is as neces- 

sary on peafs as on upland. Rotation enables the farmer to 

solve some of his soil and crop problems in the best possible 

way. Rotation greatly aids in avoiding diseases and insecis 

which develop most favorably in soils kept continuously in the 

same crop. Rotation permits the addition of more easily decom- 

posed organic matter. 

It sounds very much like ‘‘earrying coals to Neweastle’’ io 

recommend the plowing under of clover sod on a peat which in 

itself is practically all organic matter, yet it is recognized as 

excellent practice, especially when potatoes, cabbage, sugar beets 

and onions are raised. The use of proper fertilizers combined 

with crop rotation containing clover and timothy is a safe and 

wise rule to follow. : 

Some have observed the beneficial effect on a corn crop follow- 

ing the plowing under of a green rape crop on peat (rape sown 

Lroadeast in the last cultivation: of the preceding corn crop). 

Others endeavor to seed to alsike clover and timothy as soon as 

possible so that a clover-timothy sod may be plowed under. 

The placing of a hay crop in the rotation necessitates the 

growing of a grain crop which is a less desirable crop for this 

kind of soil because of the tendency towards lodging. If corn 

or some other cultivated crop is raised the first three years and 

the soil treated with the proper mineral fertilizers during this 

time grain may be grown very successfully, provided, too, a 

lesser amount of grain be sown per acre than on upland. If 

the grain grows too rank even at this time it would be well to 

cut it for hay to save the seeding. 

If a farmer has 30 acres of peat, for example, and desires to 

grow cabbage and sugar beets as cash crops, this field may be 

divided into four equal strips and cropped each year respectively 

to sugar beets, cabbage, grain and hay (alsike clover and tim- 

othy). Thus on each strip there would be practiced a four-year 

rotation of hay, oats, cabbage and grain. Ona dairy farm, two 

or three corn crops may be grown in succession, and followed - 

by grain, seeded to alsike clover and timothy. The hay may be
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eut the first year and pastured the second. Thus, we see a 

great many variations may be thrown into the crop rotation on 

peat. 

In conclusion, it may be said that sufficient information has 

been accumulated and can still be secured to transform every 

drainable peat and muck area in Southern Wisconsin into re- 

spectable and profitable fields. Through the application ot 

thought and good judgment on the part of the farmer, these 

lands could be made to throw off the too common popular opinion 

that ‘‘nothing good can be said about them,’’ and receive a bap- 

tism of a more favorable opinion that ‘‘nothing bad ean be said 

against them.”’ 

CROPS ON DRAINED PEAT. 

William H. Bowden, Babcock, Wisconsin. 

T have been farming 18 acres of drained marsh lands for about 

9 years just outside of the Remington Drainage District in Wood 

county, Wisconsin. My soil is a peat and muck and varies in 

depth from one foot to four feet underlaid with a sand subsoil. 

I have grown hay, oats and corn on my drained marsh land. 

The corn was grown in 1914 which was an exceedingly wet un- 

favorable season and on five acres I grew at the rate of 35 

bushels per acre. On the same five acres in 1915 I grew 30914 

bushels of oats. E 

The rest of the time I have grown on my marsh land tame hay 

(timothy and alsike clover mixed) averaging from 134 to 3 tons 

per acre. The smallest crop was this last year when the season 

was very unfavorable, being extremely wet in the spring and 

very dry and hot immediately following the wet time. I have 

never used on my marsh land any fertilizer except stable manure. 

One light coat of stable manure was put upon the five acres of 

land on which the corn and oats grew. None of the rest of my 

drained marsh land has been manured. 

For the entire seven years that this drained land has been 

seeded it has averaged 21, tons or better of tame hay to the aere.
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Anton Brost, Babcock, Wisconsin. 

I own a farm of 320 acres of drained marsh in the town of 

Remington, Wood county, Wisconsin, in the Cranberry Creek 

Drainage District. I moved on this farm in 1895, several years 

before it was drained by artificial ditches. The years 1893, 

1894 and 1895 were extremely dry years and the soil water level 

was four to six feet below the surface of the ground in this land. 

My land is very flat there being only occasionally a little higher 

place locally known as islands. My surface soil is well decom- 

posed peat and my subsoil is quite sandy. After 1896 the years 

were wetter and the ground gradually filled with water. As it 

became too wet for farming I dug shallow ditches but they gave 

me little relief. In the year 1908 the first drainage district 

ditches were dug in that district. They gave me some drainage 

but were too small and too shallow and too far apart to give per- 

fect drainage and they were not enlarged to give me perfect 

drainage on all of my farm until 1915. 

I have always practiced mixed farming raising live stock as 

well as farm and garden crops for sale. Live stock have always 

done well for me. 

During the dry seasons of 1895 and 1896 I grew oats on 23 

aeres of these marsh lands at the rate of 70 bushels per acre. I 

also had a heavy potato crop. rom that time on my lands were 

too wet for successful farming until 1908. From 1908 my land 

along the ditches was sufficiently drained for cropping but far- 

ther away from the ditches it was too wet. In 1908 I grew on 

1% of an acre 250 bushels of Red Weathersfield and Yellow Dan- 

vers onions, well ripened besides many that were bunched and 

sold in that way. Also that year I grew and shipped celery 

which was pronounced equal to or better than the Kalamazoo 

celery. This was planted 4 inches apart in rows 3 feet apart. 

It was all salable. Much of it was 30 inches high, with stalks 3 

inches in diameter. I have grown on the drained marsh celery, 

onions and cabbage in a small way very successfully each year 

since any part of my farm was drained. The season of 1916 on 

1/, of an acre I grew something over three tons of good cabbage. 

T have grown cabbages on drained marsh lands that weighed 

over 20 pounds. In 1911 I grew 6 acres of potatoes which 

yielded over 1200 bushels and from which I sold $800.00 worth |
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and had enough left for my family use and for the next year’s 

seed. 

Ever since my land has been drained in 1908 I have grown an 

excellent crop of potatoes on the drained marsh each year except 

the year 1916. I have grown as high as 250 bushels of potatoes 

per acre on drained peat. 

In 1912 on the same piece of land where I giew the lirge crop: f 

potatoes in 1911 I grew and ripened Wisconsin No. 8 corn which ~ 

yielded 71 bushels to the acre. Of carrots I have grown on this 

drained muck 75 bushels on 9 square rods. Of rutabagas I have 

grown at the rate of more than 1000 bushe!s per acre. One year 

I grew a few sugar beets, as an experiment and while the stand 

was thin, the beets were of good size and of exceedingly high 

sugar test as shown by the test made at the Agricultural Ex- 

periment Station. : 

These drained marsh lands grow excellent crops of tame hay 

especially if alsike clover is sowed with the timothy or red top. 

On my land I have grown tame hay five feet tall and have often 

seen it produce at the rate of from two to three tons per acre. I 

‘have always had a good ex‘op of oats when they were on land that 

was sufficiently drained and they have yielded from 55 to 70 

bushels per acre. 

I have usually grown a heavy crop of corn for silage but on 

drained muck corn ripens about two weeks later than on higher 

land and is often injured by frost. 

On none of these crops on which I have reported did I us2 

commercial fertilizer. I have experimented in a limited way 

with commercial fertilizer as against stable manure and I find 

that the stable manure gives much better results than any com- 

mercial fertilizer that I have used. However commercial fer- 

tilizer is an improvement on no fertilizer. 

>We can go upon and work our drained lands in the spring 

from a week to ten days earlier than the higher lands can be 

worked. In fact we can work our drained lands as soon as the 

frost is out of the ground. Some of my lands have been cropped 

continuously since 1895 and with only moderate applications of 

manure and since drained from year to year produced better 

rather than poorer crops. There is no sign of their running out 

that I can see. 

I have laid no tile, but my land has a sandy subsoil and drains
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3 directly into open ditches eight feet deep and generally not over 

half a mile apart. Practically every forty is adjacent to such a 

ditch sinee the supplemental drains have been constructed. 

Frank Rasmussen, Babcock, Wisconsin. 

I came here in the early spring of 1911 expecting that the 

dredges would finish that summer but owing to weather condi- 

tions and soft marsh it was dragged out for 3 years before the 

work was entirely finished. The first year the water was at 

least 2 feet deep on the land in places and for 2 weeks we could 

not get away from my buildings with a team. The spring of 

1911 was dry and the ground was all burned over. I sowed 

125 acres to timothy. It all drowned out in May and June. 

The following year I did nothing but sow 40 acres to buckwheat. 

That surely looked fine till the rain started in the fall of 1912. 

Then it got so wet that I had to leave it for the prairie chickens. 

I guess they appreciated it too. At times there were between 

800 and 1000 chickens there. Ed. Dano from Tomah waded in 

water to his knees in the buckwheat. 

The timothy I sowed the year before came to life. I cut about 

50 tons of inferior hay, but I got $14.00 a ton on the cars ait 

Daly for it. By fall in 1912 the ditches were nearly completed, 

all but a rock ledge which held the water level only 3 fect below 

my land. I sowed timothy in my buckwheat in 1912 on 11 aercs 

along the ditch. In 1913 I cut 17 tons of good timothy on it. I 

got $14.00 a ton for that also but hay was cheaper than in 1912. 

Since the drainage was completed I have had oats go 59 

bushels per acre on an average in a 22 acre piece; 300 bushels 

of potatoes per acre. Filled 30 foot silo on 9 acres of corn. 

Buckwheat has gone 35 bushels per acre and rye about 24. I 

own 276 acres and have about 150 acres under the plow. 

; E. A. Witte, Sprague, Wisconsin. 

My brothers and I came to Wisconsin from Iowa in April, 

1913, having purchased a half section three miles west of 

Sprague, Juneau county, in the Little Yellow Drainage District. 

Our land was practically all marsh. 

We did not have much suceess the first year, owing to the faet 

‘ that our drainage ditches were too small and shallow to drain
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the land thoroughly. However, the work of draining this land 

was well under way the next season and things began to look 

different. Since that time we have had very good success witit 

every crop we have planted. 

The average yield of oats the past three years was 45 bushels 

per acre. We had some last year that went 75 bushels per acre, 

on new breaking. 

Barley is a very good crop on this marsh land—30 to 40 

kushels per acre. 

Potatoes do as well here as anywhere in Wisconsin and are 

of just as good quality. 

We have not had very good luck with corn on account of early 

frost. About 50% of it got ripe this season. The growth is 

always rank and heavy, and makes excellent silage. Both fall 

and spring rye will produce a good crop. 

We have had great success growing onions for three years, 

with better results every year. Six hundred bushels per acre 

is our average yield. Last year we had 21 acres and the aver- 

age sdle price was 65 cents per bushel, on track at Sprague. 

This year we sold at $1.25 per bushel. It costs us about 15 

cents per bushel to grow and market these onions. So you can 

see what the possibilities are for raising onions on this marsh 

land. 

There is absolutely no question as to whether it pays to drain 

marsh land here in Wisconsin. We can produce as much per 

aere as they do on any other soil of the state, and I think at con- 

siderable less expense. Our soil is very easy to cultivate and 

we have very few weeds. 

: LEVELLING THE SPOIL BANKS. 

A. P. Nelson, Drainage Commissioner, Racine, Wisconsin. 

(Racine Convention) 

Some of you intend to visit my farm tomorrow to see the spoil 

banks that I have levelled. 

We did not level them when the ditch was first constructed. 

We let the banks get mellow for a year or two and then went at
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them with a plow and road grader. We stopped as soon as we 
had the bank spread out enough to raise a crop on it. We raise 
good crops there now. _ 

It took three men and three teams one day to fix up 80 rods 
on one side of the ditch. That meant about 20 cents a rod. 

The spoil bank was originally about 20 feet wide at the bot- 
tom. It was rough and about five feet high. We levelled it 
to about half that height. 

The black soil on my marsh was more muck than peat. But 
the mixture of the clay of the subsoil with even the muck is 
beneficial. : 

I have never tried to level the spoil banks with a team and 
seraper. It seemed easier with a road grader. 

Tam Setter at handling a plow than I am at talking. Never- 
theless I shall answer all of your questions tomorrow when you 
can see my ditch and levelled spoil banks. : 

CONCRETE DRAIN TILE 

H. A. Le Roy, with American Concrete Pipe Association, 

Chicago, Ill. 

Drainage is a subject for consideration when land increases 

beyond a certain value and with this consideration comes the 

choice and merits of the material to be used. The problems 
now confronting you, gentlemen of Wisconsin, are the same that 
farmers of other states are meeting and one that still others, 
who have low, wet, unproductive land must meet in a few 
years, when tiling will produce cheaper and better land than | 
can be purchased on the market. Fortunately, however, your 

difficultices have been met and overcome by farmers in adjoin- 

ing states and their failures and successes during the past 

should be the aid and guide for your present work; it will save 

time, trouble, litigation and money. 

The progress and development of drainage is in the nature 

of an evolution. First the old plow ditches easily and cheaply 
constructed suffice to carry off the surface water but the con- 
stant attention and inadequacy to furnish proper drainage causes
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them to be surplanted with small drain tile and with the in- 

troduction of drain tile the value of lands have usually in- 

ereased to the point where drainage systems are adopted for 

large areas. With the advent of these districts comes the open 

ditch outlet with its multitudes of disadvantages and these later 

are replaced by the large 42, 48, 60 and 72-inch tile. As you 

are just beginning drainage in Wisconsin it is inappropriate 

that we talk of these larger sizes of pipe at the present. Time 

will show you the advantages of these over the open ditches. 

As the drainage develops—sections, townships and whole 

counties sometimes become involved. This necessitates adequate 

and equitable laws. It requires the expenditure of vast sums of 

money and the material used should be the most permanent for 

once the work is designed by a competent engineer it should be 

everlasting. 

Geologists tell us that glaciers were the cause of our present 

drainage troubles, therefore it would seem unfair if in return 

for this damage we were not recompensed in some manner. 

Fortunately this has been the case. When those fields of ice 

which plowed their way through Iowa, Minnesota, Illinois and 

Wisconsin finally melted, it had lain bare immense ledges of 

lime-rock and had piled high huge hills of sand and gravel for 

man to use when the occasion arose. 

In Europe it was discovered by crushing lime-rock to a fine- 

ness of flour and mixing with it a proper proportion of argil- 

laceous substances, then burned and later reground, that a ma- 

terial was produced which when water was added made a sub- 

stance hard as rock. Experiments later proved that when this 

material was proportioned with sand, gravel and rock, an even 3 

harder substance occurred. This happened about the year 1824 

and was the origin of Portland cement and the origin of con- 

erete. The use of this material to replace heavy stone founda- 

tions proved such a success on account of its low cost that it 

was heralded throughout Europe as a wonderful building ma- 

terial. Its adaptability for building soon found this material 

used in almost every variety of form for which stone and other 

building material had previously been used. 

Germany, England and France were among the first to use 

eonerete for sewers in the larger sizes. Later it was made into 

conerete pipe which was also used for sewers. So popular had
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Portland cement come into use that it was shipped throughout 

the United States and records show that cement shipped from 

England was used in the manufacture of concrete sewer pipe in 

Milwaukee 43 years ago. The ingenious Americans readily saw 

the opportunity in future for this material and were not slow 

in building mills, the first of which was built in the year of 1866. 

With the manufacture of cement in the United States, the cost 
was reduced and consequently there was a greater demand for 
conerete. Since concrete becomes more hard and durable by 
being brought into contact with water, it is natural that its use 
would be applied to drainage work. Manufacturers were quick 
to see that here was a field without a competitor and throughout 
the United States machines were patented and developed for the 
manufacture of conerete tile. These manufacturers were expert 
machinists but they were not engineers or authorities on con- 
erete and in their enthusiasm to place these machines on the 
market, they gave some very erroneous information relative to 
the manufacture of conerete tile. Had they gone back and 
studied the records of how pipe was produced in Germany, Eng- 

land or France, they would have found that the pipe as recom- 
mended 40 or 50 years ago should be made impervious. This 
fact they overlooked entirely and their boast of the conerete 

made by their machines was, that it allowed water to percolate 
through it freely. This idea was obtained, no doubt, from the 
other material which was universally used for drainage, although 
failures of this material had occurred time upon time and it had 

never occured that the material was at fault for at that time 

nothing else was available for this class of work. 

When one contemplated the manufacture of conerete tile, 

nothing was said regarding material. If a, man possessed a 

gravel bank they advised him to purchase a machine and manu- 

facture tile regardless of whether the material was clean or 

dirty. The results of this sort of work are obvious. Concrete 

tile manufactured this way was bound to fail. It violated 

- every principle which correct usage had taught. Naturally, all 

the concrete pipe manufactured in this country eight to ten 

years ago was not a success. The fact that some of this pipe — 

was good and some poor although made by the same machine 

led manufacturers to believe that some radical wrong existed. 

Immediately investigations and experiments were carried out
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which showed the aggregate used must be absolutely clean. It 

algo showed that instead of a loose, porous pipe which they pre- 

viously advocated, a dense impervious pipe was needed. These 

failures led the engineers and colleges throughout the country 

to make experiments and tests not only on conerete pipe but also 

on the other material used for drainage which clearly showed 

that competitors of concrete pipe were also violating certain 

principles which heretofore had been ignored. With the sue- 

cessful manufacture of concrete a strong-vivalry existed between 

it and other materials which made itself manifest by bitter re- 

marks and untruthful statements regarding both materials. 

This led the manufacturers to unite with engineers and col- 

leges to carry on and formulate a standard specification for all 

classes of material to be used for drainage. So many wrongs 

had been done not only to the manufacturer but the purchaser 

as well that it was agreed that experiments should be carried 

out to protect all persons interested in the manufacture and 

purchase of drain tile. These experiments have been carried 

out for a number of years and their proceedings published 

from time to time so the manufacturers could profit by their 

tests. 

Probably no other material carries its brand of quality as 

good concrete pipe and for that reason a brief discussion as to 

the manufacture at this time will be of valuable assistance to 

those contemplating its use. The first thing to bear in mind 

regarding concrete tile is this—its process of hardening and be- 

coming better is purely chemical. The only human factor which 

enters into the process of this manufacture is the mixing of the 

materials. The elimination of the human and mechanical ele- 

ment always tends towards a higher product. The laws of 

nature are working with conerete drain tile under the conditions 

to which it is subjected rather than tending to tear down and 

destroy it. 

The comparative strengths of the different consistencies of 

conerete is a question which arises in the layman’s mind who in- 

spects the manufacture of concrete pipe. Conerete work as 

generally seen by farmers is made a wet—while conerete tile is a 

dry mix. Naturally the question arises whether the unfamiliar 

dry concrete gives results similar to the other. Experiments 

and tests have shown wet mixtures in the early period are of
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lower strength than dry concrete but the difference becomes less 

with the lapse of time and a fairly soft plastic concrete will ac- 

quire the same strength as a dry conerete within three or four 

months. A very wet concrete will continue to be weaker than 

one containing less water. 

George W. Rafter at the Watertown Aresnal had some tests 

made showing the mean comparative strength of concrete aged 

20 months. The dry mixtures as used in conerete tile were only 

a little more moist than damp earth and required much ram- 
ming; the plastic mixtures require a moderate amount of ram- 
ming to bring the water to the surface; the wet mixtures quake 
like liver under moderate ramming. The relative strength of 

Dry, Plastic and Wet mixtures are 2348, 2203 and 2129 respec- 

tively. 

These tests although practically the same, show the dry mix 

to be slightly higher for strength but one must bear in mind the 

fact that it requires considerable ramming and by ramming is 
meant packing the aggregate as firmly as possible. Later in my 
paper I will show how this ramming is done but before going 
into that matter I wish to discuss the subject of aggregates. 
There is a very erroneous idea prevalent that the failure of 
concrete pipe is due principally to the lack of cement when in 
reality the failures are due principally to dirty and organic mat- 
ter in the material, and by far the most important feature of the 
manufacture of conerete tile is that the sand and gravel shall 
be absolutely clean. Fortunately Wisconsin has many such 
gravel pits but where gravel is not clean and contains any per- 
centage of clay or loam, it is necessary that such material shall 
be washed. To illustrate this point, I will cite a case that eame 
to my attention in Florida. It is a situation which I would 
not recommend but it was such a freak and illustrates the point 
so clearly that this is my only object in presenting it to you. 

An engineer while constructing the abutments for a highway 
bridge ran short of cement but the material he had at his dis- 
posal was an excellent grade of clean, sharp sand. It was neces- 
sary that this work be completed and securing of additional 
cement would have been a matter of several weeks so he used the 
material at hand in the proportion of 1 to 20 and the abutments 
are still standing and are in use at the present time. This is an
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unusual ease but it illustrates what can be done with a clean 

aggregate. 

The recommended mixtures for conerete tile are usually 1 

part cement to 3 or 4 parts sand and gravel for the smaller size 

tile. Where large drain tile are used the mixture is in the pro- 

portion 1:2:4. There are various kinds of tile machines ov 

the market for the manufacture of pipe and the majority of 

them are very good. The necessary requirements of a good 

machine is one that will subject the concrete mixture to high 

pressure, making the mass dense and compact. This is what is 

referred to by Mr. Rafter as ramming. Pipe manufactured in 

this way upon being removed from the moulds will retain their 

shape when placed in the curing room. 

Experiments and tests have demonstrated that concrete hard- 

ens more rapidly and more advantageously at a high tempera- 

ture in the presence of moisture. That is to say that conerete at 

70 degrees with occasional sprinklings of water will cure in a 

shorter time than at 35 or 40 degrees. It has been found that 

if a temperature is maintained at about 50 degrees and suffi- 

cient moisture is brought in contact with conerete that the best 

results are obtained. 
There are several methods of curing or hardening pipe. 

Probably the best method is the steam curing whereby the heat 

in the room is kept at a high temperature and steam admitted 

to give the necessary moisture to harden pipe. This is an arti- 

ficial means of aging and pipe will harden in this manner in 43 

hours. However, an excellent quality of pipe can be made if 

the tile is sprinkled daily but this requires a greater length of 

time, usually 28 to 30 days. 

~ Since in discussing in detail the component parts of concrete 

tile, a brief outline of the manufacture may prove of interest, 

to those not familiar with the process. Cement is added to the 

right proportion of a clean, well-graded aggregate and thor- 

oughly mixed, with water added, making it the consistency of 

damp earth. This is elevated to a machine and while it runs 

in the moulds it is tamped so thoroughly water is forced to the 

tile’s outer surface and on removing the moulds web-like water 

marks are plainly visible. The enormous pressure to whici 

these tile have been subjected allow the moulds to be removed 

and the tile carried to the curing chamber without the least in-
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jury. On being placed in this room where a temperature of 
150 F. is maintained, the tile are kept damp either by water, 
spray or steam. The latter is the more usual way of hardening. 
The tile remains here for 48 hours and are then removed to the 
storage yard ready for shipment. 

In the first part of the paper it was stated that ‘‘probably no 
other material carries this brand of quality as good conerete 
pipe.’’ This brand, if it may be termed such, is the web water 
lines on the surface of the tile for it indicates where a dry mix- 

ture concrete is used that sufficient pressure or tamping neces- 
sary for this work has been applied. It must be understood, 
however, that clean aggregate is to be used in connection with 

this. Fortunately Wisconsin possesses some of the cleanest and 

best gravel in the world. It seems to have been nature’s recom- 

pense to man for the damage done by the glaciers and for this 
reason Wisconsin should be the logical leader of all states not 
only in the use of concrete tile but concrete work in general. 

How true this is becoming may be seen in the work that Mil- 
waukee county is doing on its roads which at the present time 
stand out as eminent leaders in the United States. 

When Mr. Jones presented his paper to the American Con- 
erete Pipe Association, ‘‘What Wisconsin Farmers Want to 

Know About Cement Tile,’’ he stated the unusual hauls made 

transportation very difficult to some of the regions which are 

badly in need of drainage and he wished to know if it was pos- 

sible to manufacture tile on a small seale thereby eliminatin 

the troubles of hauling. Experience has taught that small tem- 

porary tile plants are not advisable. It has been found that a 

central plant shipping in a radius of 150 miles is the most ade- 
quate way to manufacture pipe. The idea of farmers manufac- 

turing their own tile is to be discouraged. Personally I do not 

believe in the small portable tile plants unless they are oper- 

ated by competent manufacturers who have gained a reputation 

for their products. Wisconsin is just in its infancy in the 

matter of drainage. As near as could be learned, 1200 carloads 

of tile were used in the entire state last year for drainage pur- 

poses. When I state to you that this would about constitute one 
day’s run for one large conerete tile plant, you may realize the 
drainage work done by other states. 

Should these portable plants be introduced in Wisconsin,
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there might arise the same condition which was experienced 

several years ago and for that reason if Wisconsin follows the 

policy of the other states on its drainage matters the centrally 

located plant with its efficient arrangement will be the means of 

giving farmers an excellent quality of pipe at a reasonable price. 

THE ADVANTAGES OF CLAY TILE OVER CEMENT 
TILE 

E. H. Haeger, with Haeger Brick and Tile Co., Dundee, Illinois. 

The assigning of this seemingly dry subject to a tile man may 

appear somewhat peculiar, for tile men usually prefer wet fields. 

You can see how easily one drifts into the vernacular of his pa:- 

ticular business, especially when he is so saturated with it that 

his ideas must have an outlet. 

T am not like the Ivishman in the story, who being invited by 

three men to join a friendly conversation, answered, ‘‘No thanks, 

I haven’t me club with me.’’ Let me explain that I am very 

glad to join in this friendly discussion with the added assurance 

that I carry no bias or prejudice against Portland cement. It 

is one of the indispensable building materials which have played 

an important part in the advancement of the welfare and com- 

fort of all peoples. Used in the right place cement serves 

admirably. . 

Put yourself for a few moments in the place of a farmer try- 

ing to decide whether to use clay or cement tile. Clay tile have 

been in use for many years, while cement tile in most localities 

are new and untried. Consequently you begin to question how 

the cement tile are made, by wet or dry process, machine made 

or poured, water-cured or steam-cured? How can you tell if 

the tile are aged enough to use, and when is a cement tile prop- 

erly aged? Will cement tile in the ditch make proper joints? 

Is there danger that the tile will cement together at the ends? 

Does freezing affect cement tile more seriously than it affects 

clay tile? Will cement tile bear as heavy pressure as clay tile 

after being laid? Will cement tile resist the action of running 

water and its possible constituents?
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Let us take up these questions and apply them to both cement 
and clay tile bearing in mind that a fair comparison can be had 
only by considering representative samples of each kind. 

In the process of making cement tile there are several matters 
of prime importance. Was the gravel or aggregate clean, or 
was a loamy gravel used? Did the various batches of concrete 
run uniform as to the proportion of cement used? Some of the 
larger cement tile factories are using measuring devices, but 
there is a large number of smaller plants where the mixing is 
done by hand. While the instructions of the Portland Cement 
Association give hand-mixing the preference, yet it is subject to 
mistake through carelessness or some other distraction. In 
cases where the tile are made right on the farm, the chances 
for poor mixing are much greater; not to mention the temptation 
to use unclean gravel just because it is handy. The Portland 
Cement Association has laid down twenty-five rules for cement 
tile making. 

Here we have 25 rules which must for the greater part depend 
upon the judgment of a workman if they are to be observed. 
And, mind you, this workman has but few mechanical devices to 
check his work. 

What appears to be one of the most serious defects in making 
small cement tile is the fact that speed in making necessitates 
running the concrete rather dry. If it is run too wet, the tile 
will not stand up after the mold is removed. It is common 
knowledge that the best cement work is obtained by running the 
mixture wet. Quoting from page 15 of Bulletin No. 31, Iowa 
State College, in reporting on a failure of cement tile :—‘‘It was 
all along noticeable that the tile which had been made the wet- 
test were the strongest.’” The setting of concrete is a chemical 
action of crystallization caused by the uniting of lime and water; 
and unless enough water be added, there will remain uncom- 
bined lime and the tile will be correspondingly weaker. Lack of 
water will prevent uniformity in cement tile. Tests of cement 
tile have developed the fact that the addition of water has 
strengthened the tile when dry. We shall see later how too 
much water affects the same tile. 

The curing of cement tile whether by steam or open air process 
invites the chance for lack of sufficient moisture. The steam 
may dry too quickly, or the open air cure may not be assisted
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with necessary sprinkling of water. Here again are chances of 
failure to make good tile, as there is no check on the careless or 
forgetful workman. 
How is one to know whether a cement tile is sufficiently aged 

to be safely used? This question is not readily answered by the 
ordinary man, for tests have shown that the strength of cement 
tile will vary from time to time. Certain samples tested at dif- 
ferent times showed variations in strength even after 18 months 
from the time they left the factory. This shows that a chemical 
action may be taking place long after the tile are supposedly 
ready for use. Here is another chance which the purchaser 
must assume, for he is in no position to make definite tests. 

Compare for a moment this fallible method of cement tile 
making with the systematic manufacture of clay tile. Once the 
clay reaches the pug-mills it can be handled with a precision 
that bars chances of human errors. Mechanical apparatus pro- 
tects the processes of drying and burning. Recording pyrome- 
ters and heat measuring devices make it unnecessary to rely 
upon human skill for these important stages. When the vari- 
ous parts of a kiln show uniform required heat, one may be posi- 
tive that the tile are evenly burned. 
Now I am not going to say that all clay tile are perfect, but I 

simply wish to establish the point that the manufacture of clay 
tile can be, and is, more reliably controlled mechanically than 
ean the making of cement tile. When clay tile are taken from 
the kiln, one may be sure that they are ready for use. The x 
color and ring of a clay tile are always patent evidences of the 
quality, and the average purchaser may make his own tests. 

Cement tile makers claim to make a more perfectly shaped 
tile with smooth ends. Is there not danger then in some soils 
the smaller sizes of tile will fit too closely at the joints and reduce 
the flow of water into the tile? Then again in other soils: where 
the bottom of the ditch is gravel, the cement tile are too straight 
to form satisfactory joints, which in the case of clay tile ean be 
obtained by twisting the tile into position. I have the follow- 
ing letter from a tiler:— 

“As to cement tile from the standpoint of a tiler, it is the 
same as that of a farmer. The faults as I see them are that the 
tile are perfectly straight and same length both sides making it 
hard to get a tight joint on top at all times. The main fault is
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} that owing to poor mixing, or poor and dirty sand every 100 or 

| so of tile includes one poor tile.’’ 

| About two years ago a tiler told me of a peculiar circumstance 

in connection with taking up some cement tile. He found in 

| many places that five or six lengths of tile were cemented end to 

| end so firmly as to form single pipes. This raises the question 

} of whether this may not oceur frequently, and with the resultant 

} loss of drainage. It also proves the foregoing statement that 

one cannot be certain when cement tile are chemically complete. 

| ‘We come now to the question of which kind of tile is more 

| seriously affected by freezing. This action is perhaps the most 

severe which tile are called upon to stand; for both before and 

after being laid, the tile may be subjected to frost which in many 

cases will set up a spalling action. The extent of this action 

will depend very largely upon the porosity of the tile, for a 

tile which absorbs the larger amount of water will be subjected 

to the greater expansion. 

The Engineering Department of the Iowa State College has 
) for several years been conducting experiments to determine 
| accurate tests which may be adopted in the Standard Specifica- 
| tions for Drain Tile. This work has recently been completed at 

Ames, Iowa, and the American Society for Testing Materials 

has approved the report. By addressing the Engineering Ex- 
periment Station, Ames, Iowa, copies of the specifications can 
be obtained. 
Among the experiments conducted at Ames were freezing and 

absorption tests. The tabulated report shows cement tile to be 
from two to three times as porous as hard clay tile. The porosity 
of cement tile and the softest clay tile was found to be the same. 
This was explained by the engineers by the fact that they had 
purposely selected the softest clay tile they could find and had 
picked tile from two kilns which were in the course of firing 
when the supply of fuel oil gave out. A fair average compari- 
son of Ames tests shows conclusively that the porosity of cement 
tile is 10% and that of clay tileis5%. You can judge for your- 
self that the cement tile when frozen wet will be subject to 
greater pressure. ; 

Natural freezing tests were conducted upon both cement and 
clay tile with the result that after 41 tests the clay tile showed 
much greater frost resistance than did the cement tile. Clay
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tile were also treated with a solution of sodium sulphate as a 

substitute for freezing. Quoting from page 652 of the 1916 

volume of the American Ceramic Society, ‘‘Up to 75 treatments 

no clay tile with less than 7% absorption was noticeably 

affected.”’ 

From the foregoing tests for porosity and freezing one may 

logically draw the conclusion that good clay tile resist frost 

more certainly than do cement tile because of the former’s lower 

porosity. 

Turning now to the matter of crushing strength we find ample 

data. Hundreds of strength tests were made at Ames upon both 

cement and clay tile. Taking five of the highest tests on similar 

sizes we find that the clay tile of 24” diameter showed 814% 

more strength than 24” cement tile. The 16” clay tile showed 

22% more strength than the 16” cement tile and the 8” clay tile 

showed 45% greater strength than 8” cement tile. 

Thinking that an average of the tests on each size and kind 

would be interesting I have made up the following table: 

Clay Tile | Cement Tile 

Size No. Tests Pressure Size No. Tests | Pressure 

#) g | Se €) # ge 
8 98 3310 Ibs. 8” 99 | 2000 Ibs: 

The 24” clay tile tested showed a lower average strength than 

the cement tile due to the fact of including soft clay tile which 

under proper inspection by an engineer would be excluded. In 

fact a comparison of the tests of 16” and 24” clay tile shows 

that contrary to expectation and usual practice the 24” tile with- 

stood less pressure. This would indicate that some of the 24” 
elay tile were not up to standard; and I believe that the adop- 

tion of standard specifications will bar the use of non-vitrifying 

surface clays for making the biggest sizes of tile. 

If we carried the comparison of the tests on the 24” tile fur- 

ther we would find that the loss of strength due to wetting would 

make the clay tile show 3387 lbs. as against 3028 Ibs. for the 

cement tile, leaving a margin of 10% in favor of the clay tile. .
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The 16” clay tile in ‘average test proved to be 31% stronger 
than the 16” cement tile and the 8” clay tile proved to be 65% 
stronger than the 8” cement tile. Computing the loss of strength 
after wetting, the 8” clay tile would show 90% more strength 
than 8” cement tile. 

The loss of strength in cement tile by wetting is really a de- 
termining factor. While some cement tile when dry may show 

i about the same crushing strength as clay tile, tests have proved 
conclusively that wet cement tile have a much lower crushing 
strength than have wet clay tile. In other words, the wetting 
of cement tile causes a greater loss of strength than does the 
wetting of clay tile. Cement tile lying in an inch or two of 
water have been found to become wet all around after laying. 
Consequently there is a reduction in the strength of cement tile 

i at the time they are laid in the ditch. As long as the tile re- 
main wet throughout there can be no increase in strength. Clay 

| tile owing to lower absorption maintain a more uniform strength 
whether wet or dry. 

The effect of moisture on cement tile was called to the atten- 
tion of engineers who were investigating tile which had failed 

| in the ditch. This fact prompted them to make tests as shown 
| on page 159 of Ames Bulletin No. 31. 

TESTS OF THE EFFECT OF MOISTURE ON THE STRENGTH OF CEMENT AND CLAY TILE. 
Bearing strength of 6 in. cement tile, dry .............1360 Ibs. per lin. ft. 

Bearing streneth of 15 fe, comment thie; Ret 80 days <2... $80 Ibs. Pern te 
Bearing strength of 13 im: Cement tite: Wet gd days <<: - 11090 Ibs. ber lin fe Bearing strength of 6 in. Clay tile; dry... -.-.......2160 Ibs. per lin. ft. Bearing strength of 6 in. clay tile, wet 30 days ........16101bs. per lin. ft. Bearing strength of 12 in. clay tile,dry ......-....11!112810 lbs. ber lin ft, Bearing strength of 12 in. clay tile, wet 21 days ........2730 lbs. per lin. ft. Bearing strength of 16 in. Clay, tile; dry =)... 0.22. .1700 Ibs Per lin. ft. Bearing strength of 16 in. clay tile, wet 5 hours ........1700 lbs. per lin. ft. 

In this connection I wish to read paragraphs from an engi- 
neer’s letter published in the same Bulletin on page 15, for they 
substantiate the fact that cement tile are affected in strength 
by moisture. 

“Some tile were tested while lying by the ditch on dry ground, 
by placing a plank across them and having a number of men 
stand on it. They held up more weight in that manner than 
was over thé broken ones in the ditch. This made it look as 
though they were much weaker when wet, and it was also ap-
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parent that the tile which broke down absorbed the most water ; 

or it might be stated the other way, that the tile which absorbed 

the most water were the ones which broke down.”’ 

Excerpt from Cement and Engineering News. 

“To learn whether or not this is the explanation, experiments 

were begun in the testing laboratory of the College of Applied 

Science, State University of Iowa, about a year ago. It was 

soon proved that a 1-3 portland cement mortar cured in air 

under conditions similar to those commonly obtained in the 

manufacture of cement drain tile, was weakened from 40 to 50 

: per cent by being soaked in water. It was further proved that 

this weakening resulted at once, that is, the full weakening ef- 

fect came about just as soon as the specimens were saturated 

with water. This fact seemed to indicate that the cause was 

physical and not chemical. 

‘‘The mere fact, however, that a dry mortar may be weakened 

50 per cent by the introduction of pure water seems of sufficient 

importance to warrant its publication at this time.”’ 

We come now to what is considered as the most damaging in- 

dictment against cement tile, namely, their inability to resist the 

action of alkaline soils and of water. This statement has been 

the target of many shots from cement companies, but up to the 

present time they have not disproved it. The one result of the 

discussion has been to set cement chemists on the search for a 
preventative or coating which will stop the action of water on 

cement tile. 

While the action of alkaline soils on cement tile is not so 

pertinent to us in this part of the country, it is interesting to 

note Bulletin No. 69 issued by the Montana Agricultural Experi- E 

ment Station. Investigations covering three years and some 

5000 tests proved beyond doubt that alkaline soils do destroy 

cement tile. Whether the action is chemical or physical is a 

mooted subject, but the fact of destruction remains unchanged. 

Although the occurrence of alkaline soils is more usually 

found in the West, we have on the other hand soils which show a 

strong acidity. Take our sour swamp lands and determine how 

much lime is required to neutralize the acid. Some land re- 

quires 30 to 40 tons of lime per acre to neutralize the acidity 

to the depth of eight inches. What chance has cement, whose
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main constituent is lime, to resist the action of acid when laid in 

31% to 4 feet of such soils? 

Perhaps a glance into the chemistry of the action of acid on 

lime will be interesting. We have been told that carbon dioxide 

is very common in occurrence and is formed largely from the 

decomposition of vegetable and animal matter. It is a gas which 

combines readily with equal volumes of water. This solution 

has an acid reaction and readily affects the calcium hydroxide 

as shown by the formula 

Ca(OH), + CO, = CaCO, + H,0. 

Tn Portland cement the hardened mass is permeated with crys- 
tals of calcium hydroxide. The addition of carbon dioxide pre- 
cipitates or throws down calcium carbonate with the attendant 
loss of lime. Once start to break the chemical affinity and it is 

only a question of time until a cement tile will be washed away. 

Chemical analysis of cement tile can gauge very closely the 

rapidity with which the calcium carbonate would be precipitated. 

The action of carbon dioxide upon calcium hydroxide is vert- 

fied by text books and chemists and is as firmly established as 

other chemical and natural laws which are unchanging. Let- 

ters from professors of chemistry at Ames, Iowa, and Mt. Ver- 

non, Iowa, and reports from the University of Illinois, all tell 

of chemical tests with the same result,—disintegration. Cement 

tile taken up have been found pitted and eaten out. In some 

eases the water has cut entirely through the lower side. 

I have this letter from a Wisconsin tiler: 

“Tn answer to your letter at hand, my experience with cement 

tile has been this. I have laid but a very few cement tile. 

After I put those tile in the water, having had to step on the tile 

to make my joint and moving around, I find they split through 

the center.. I have found where cement tile come in contact 

with water running a steady stream, it seems to take the cement 

out of them. I have taken up cement culverts one and one- 

half inches thick where they have been all rotten. I know of 

a job of cement tiling done at Palmyra, Wisconsin, and all the 

tile had to be taken up. After the first winter they all went to 

pieces.”’ 

Also this letter from a chemist and ceramic engineer: 

“Our experiments with cement drain tile quite clearly showed
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that cement gradually disintegrates under the continued action 

of water and finally crumbles. The friends of cement asserted 

that we were working with poor specimens of that product; but 

as nearly as I could judge, the specimens were quite typical. 

“<TIneident to some other work, we have found that water con- 

tains a considerable amount of soluble salt which has a tendency 

to cause disintegration of cement pipe.’’ 

‘An excerpt from Engineering and Contracting, May 21, 1913, 

page 570, says: 

“The decomposition of concrete mortars by rain water and 

other causes was fully recognized in Hurope and England many 

hundreds of years ago, and various additions were made to the 

concrete, all designed to counteract this destruction ; bullock’s 

blood, rye-dough, barley water, beer, eggs, buttermilk and earth 

being added with various results. The accounts of the repairs 

to the steeple of Newark Chureh in 1571 has this entry: ‘6 strike 

of malt to make mortar to blend with the lyme, and temper the 

same, and 350 eggs to mix with it.? On the continent in 1840, 

Mr. Fred Kuhlmann exploited silica of soda and cement, and 

silicate of potash.’’ 

‘As for the action of acid upon clay tile, tests and examinations 

of used tile have proved conclusively that there is no deteriorat- 

ing action. Step into a chemical laboratory or drug store and 

see how the strongest acids are handled in clay casseroles with 

no ill results to the containers. If acids affected clay tile at all, 

the effects would be noticeable upon tile which have been taken 

up. Clay tile in use for over thirty years have been found in 

perfect condition, and many of the older tile companies have 

letters from customers reporting such experiences. : 

Aside from the actual merits of the two kinds of tile under 

discussion, there is the important matter of the reliability and 

responsibility of tile manufacturers. While this is of import- 

ance in the matter of private drainage work, it is frequently 

vital in the case of county and township drains. 

The equipping of a cement tile plant involves a relatively 

small amount of money, whereas a clay tile factory requires 

from $25,000.00 to $125,000.00. Many of the large tile makers 

have investments ranging up to one million dollars. Drainage 

contracts frequently amount to five to ten times the capital in- 

vested in cement tile plants which submit bids. What recourse
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would drainage commissioners have in case of tile failure which 
involved a larger amount of money than the value of the factory 
which furnished the tile. While the dollar mark fortunately is 
no criterion, yet the size and financial responsibility of a manu- 
facturer gives assurance of the ability to fulfill contracts and 
redeem them if necessary. 

To sum up briefly, cement tile offer you ‘‘ifs’’ and ‘‘chances’’. 
If the various rules of making are followed, if the gravel is right 

_and clean, if the various batches of mixing are uniform in pro- 

portion and water, if the tile are properly cured,-if the ditch 

pressure is not too heavy, if there are no soluble salts or carbon 

dioxide in the soil water, then cement tile will be all right. 

On the other hand clay tile offer you assurances as to care and 

exactness of manufacture, greater resistance to freezing, greater 

strength, more uniformity, and a record of years of active serv- 

ice which removes them from the list of experiments. Numerous 

tests both physical and chemical have proved beyond a doubt 

that the advantages all point indisputably to clay tile, the logical 

drain tile. 

THE SUPPLEMENTAL BENEFIT LAW. ° 

B. M. Vaughan, Attorney at Law, Grand Rapids, Wisconsin. 

Briefly stated, supplemental drainage and the usually accom- 

panying assessment of supplemental benefits are necessary be- 

cause the drainage work first laid out and confirmed is not suffi- 

; cient, to drain the district thoroughly. 

When the general drainage district law (Ch. 419, Laws of 

1905) was passed it was believed by the committee that drafted 

that law, that the last part of sec. 10 of that Act (now sec. 

1379—20 of the statutes) was sufficient to authorize all necessary 

supplemental work. 

In 1907 the Remington Drainage District, finding its drainage 

insufficient and that new ditches were necessary and old ditches 

must be enlarged, sought to obtain from the court an order au- 

thorizing necessary supplemental drainage. It was found that
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the confirmed benefits were not enough to authorize the raising 
of the money required to do the proposed new work. 

But it was also found that the confirmed benefits were not 

nearly as high as the actual benefits. The district therefore 

sought to have the court increase the confirmed benefits, so that 

they were equal to the actual benefits, that had been caused by 

the work already done, (that was thought to be very conserva- 

tive) and to have the court authorize the supplemental work re- 

quired to give the needed drainage. The circuit court made an 

order confirming those increased benefits and authorizing the . 

proposed supplemental work. 

Attorneys who would pass on the drainage bonds doubted that 

this order was valid. Appeal was taken to the supreme court, 

and that court, in the case of ‘‘Remington Drainage District, 138 

Wis. 621’’ decided that the cireuit court had no power under 

that statute to increase the benefits already confirmed. 

The district then turned to the legislature and Chapter 270, 

Laws of 1909 (now sections 1379—30a to 1879—30d) was passed. 

These sections include all that was originally included in the sup- 

plemental drainage law. That law authorized necessary supple- 

mental work and authorized necessary supplemental assessments 

for benefits arising from such supplemental work, and that was 

as far as that act went. 

No attempt was then made to correct in any way injustices 

that might exist by reason of errors in the first confirmed bene- 

fits. Under these provisions, without doubt the supplemental 

benefits assessable to any tract were confined to those benefits 

which would be especially caused to that tract by the supple- 

mental work. 

But there were so many glaring inequalities and injustices in 

assessments made under the drainage district law, due in part to 

inherent difficulties in the making the first assessment, and in 

part to commissioners’ ignorance of the real problems involved 

in assessing benefits, that between 1909 and 1911 drainage com- 

missioners and owners of drainage lands were casting about for 

some means of relief from these inequitable assessments. They 

finally seized upon the supplemental drainage law as one through 

which many of these unjust assessments could be corrected. In 

an attempt to enable this correction of assessments, Ch. 633 of
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the Laws of 1913 (now section 1379—30bm of the statutes) was 
passed. 

When this was drawn it was recognized that the previous benc- 
fits assessed by the commissioners and confirmed by the court, 
should not be changed, in fact could not be changed to the detri- 
ment of the holder of any bonds or other money obligations is- 
sued by the district. And in order that this proposition be 
placed beyond possible doubt, so that bond-buyers could not 
Seize upon any supposed authority to cut down assessments, as 
an excuse for bidding low upon drainage bonds, the previous 
provision of law bearing on that question (section 1379—30e) 
was not repealed. That provides that 
“No assessment of supplemental benefits . . . shall change 

the apportionment of assessments for construction previously 
confirmed by the court, but . . . such previously confirmed 
assessments for construction shall remain liens upon the same 
lands and easements . . . inthe same amounts as when first 
assessed and recorded”’ 

And as paragraph fifth of section 137918 of the statutes re- 
quires the assessment for construction against the lands of the 
district to be ‘‘in proportion to the benefits”? there is no doubt 
that the commissioners are powerless to disturb in any way the 
benefits already assessed and confirmed by the court. So far as 
the holders of securities against the district are concerned these 
confirmed first benefits cannot be cut down as those benefits are 
the foundation on which those securities rest. 

PRACTICAL APPLICATION OF THE New SEcTIONS. 

But all lands in the district should be required to pay a sum 
total for the construction of the drainage proportional to the 
actual benefits that they received. That is justice. Then in 
what way can the commissioners so apportion the supplemental 
benefits as to correct errors made in assessing the original 
benefits? 

Let us take a few conerete illustrations. 
The __________ drainage district made its original assessment 

of benefits on the assumption that all lands would be sufficiently 
drained for general farming by the ditches then confirmed. 

There are four forties practically alike in section 16 in that
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district. They lie in a row. Between the east two runs a ditch 

giving to the east two forties ample drainage, but giving to the 

west two forties only partial drainage. A new ditch between 

the west two forties is necessary to complete the drainage so all 

will be equal. It will cost $980.00. 

Two conditions might confront the commissioners at this 

point. 

1. They might have enough confirmed benefits to cover the’ 

cost of the construction of the necessary new ditch. In which 

event if the original assessment was equal, as the new diteh 

will only give the wetter land a drainage equal to the sufficiently 

drained forties, all four tracts should, under section #379—30bm 

be assessed an equal share of the cost of construction of the new 

ditch. As the cost of construction must be in proportion to the 

benefits this works out that way. 

2. The second condition that may confront the commissioners 

is when the benefits confirmed by the court are not enough to 

cover the cost of construction of the new ditch. If the proposed 

work warrants it the commissioners may now assess supplemental 

benefits. They find that in fact the total benefit to each forty 

from the old and new work will be $800.00. Four hundred dol- 

lars of that has been already assessed. As the law read prior to 

1913 those supplemental benefits must be such ‘‘as were war- 

ranted by the proposed work’’ (Par. 6, see. 1379—30a). If 

that were strictly followed the NE14 of NEl4 and NW14 of 

NEY, of said section 16 could be assessed very little supple- 

mental benefits, because they were drained enough by the first 

ditch and the second ditch would benefit them little if any. 

Yet the undrained forties (NE14 of NW14 and NW14 of 

NW1,) of said section paid half the cost of draining the drained 

forties and it is no more than just that the drained forties shoul-1 

now pay half the cost of the ditch necessary to give the last de- 

scribed forties equally good drainage. 

: Here is where section 1379—30bm comes in. It provides in 

substance that whenever it shall be necessary to assess supple- 

mental benefits against lands of any district such supplemental 

benefits shall be so apportioned and assessed as to, so far as 

practicable, correct any errors made in assessing all prior bene- 

fits for such drainage so that all lands in said district shall be 

required to pay a sum total for the construction of all of the
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! drainage proportional to the actual benefits received by said 
f land from the total drainage. 

This would seem to be in the interest of justice and their as- 
sessment would be as follows: 

a ea a acne ea 

Description | Quetzal | Assessed | Damages) Supe, | asstnfor | SUB, 
: NE? NE?16.......| $400.00 | $250.00 $10 $400.00 | $250.00 |............ 

NW? NE? i6,...... 400.00 250.00 10 400.00 250.00) 5 | oc cecce cass 

NE? NW216....... 400.00 250.00 |............ 400.00 250.00 $10 

NW:Nwi16......| 40000 | 250.00 |............] 400.00 | 250.00 10 
ee ee 

While the commissioners can not either cut down or raise the 
benefits previously assessed and confirmed, because those benefits 
are a judgment of the court, and to insure the credit of the dis- 
trict this judgment must not be disturbed, those commissioners 
can in fact so spread the supplemental assessment of benefits as 
to make the sum total of benefits (old and new) as nearly just as 
possible. 

Take the illustration already given. The ditch already put in 
i cost $980.00 and for it there was assessed against each forty 

$250.00 as cost of construction. The necessary new ditch will 
cost $980.00. The commissioners will have to report to the 
court under paragraph five (5) of section 1379—30a that the 
cost of construction already assessed together with the cost of 
construction by them proposed for the new ditch will exceed the 

; benefits already assessed and confirmed by the court. They will 
; further report (if the facts warrant) that the benefits from the 

original and supplemental work will be $800.00 to each forty 
and they will place a supplemental benefit of $400.00 against 
each forty. That gives all forties equal drainage and equal : 
assessments. 

So far I have only considered a case where there was a flat 
assessment of benefits. 

: Now let us take from another roll an illustration where the 
: original benefits were graded by distance from drain. The four 

| forties were practically alike. The cost of the original ditch 
was $800.00. The cost of the supplemental ditch will be $950.00. 

| 
i ¢ = 

I 
i 
i ie
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* The original benefits are not high enough to cover the total cost i 
of construction of the two ditches. 

The commissioners find that the total benefits from the two 
ditches to each of these four forties is $1,000.00. They therefore 
spread enough supplemental benefits on these several forties so 
that each is assessed altogether $1,000.00 benefits. The benefits 
against the forties are then equal. They then assess against 
the four forties such sum as will raise $950.00 plus the supple- 
mental damages and give all of the four forties equal total as- 
sessments for construction. The assessment then is as follows: 

: Original leas Suppl._ | 
Description | Orizinal | asst for = ee asst. for | ae 2 

| | — | 

NENE............| $500.00 | $300.00 | 812.50 | $500.00 | $150.00 |............ 
SENE............] 500.00 | 300.00 12.50 | 500.00 | 150.00 |............ 
NESE... ........| 250.00 | 150.00 |....... =| 750.00 300.00 | $12.50 
SESE: <2.-.25--24| 125.00 | 75.00 fee 875.00 313,00 | 12.50 
SS EEEeyE~xL 

Another illustration will cover another case that the commis- 
sioners may likely meet. In the illustrations already given com- 
plete justice is done by the supplemental assessment. But ocea- 
sionally assessments of benefits have been so spread that com- 
plete justice cannot be done through supplemental assessments. 
I will assume a possible case (and I know of some even worse 
than the one assumed). The original assessments and awards 

assumed are on the left of the illustration below: . 

——————————————————— 

Description Orginal | sat for Damages fee asst, for | ae 

SWSW1......... | $500.00 | $250.00 |............] $500.00 | $204.00 $10.00 
SE SW1...........| 500.00 S501 O0le Sec Gree fate te cass pes Sea ee ee nee 
NE SE1...........| 500.00 250.00 $10.00 500.00 200 008 eons 
SWSE1...........| 500.00 250.00 10.00 500.00 MOO | nee 
SESE1......... .| 500.00 250.00 10.00 500.00 206,00; |-n2-c-2-s5- 
SE SE... ........] 500.00 250.00 |... ........] 500.00 240.00 | 10.00 
eeeeeeeeeeeeEeEeEeEEeEeEeEEE———
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f The SEl4 of the SW1{ of section 1 is all high land and com- ~ 
plete drainage will not benefit it more than $300.00, and it will 
receive very slight benefit from the supplemental work. 

The original assessment of $500.00 benefits against the SE14 
of SW14 cannot be cut down. Under section 1379—30bm it is 
evident that no assessment of supplemental benefits can be made 
against that forty as it is already assessed beyond the benefits 
that it will ever receive from drainage. 

The ditch necessary to give the SW, of SW1, of section 1 and 
the SE14 of SE, of section 2 drainage equal to the other low 
lands in the district will cost say $1,000.00. How shall that be 
assessed? There are $20.00 supplemental damage making the 
total sum to be raised $1020.00. As this is to be divided be- 
tween the other five forties (assessed each $1,000.00 benefits) and 
as the former assessment for construction is equal this supple- 
mental assessment for construction will be equal or $204.00 
against each of those five forties. (See table above.) 

. Now let us take another instance from an actual assessment 
roll: 

Deseription | Guise! Ser Griginal | Suppl | astlMor | Suppl 

| NE a $500.00 | $240.00 [ssressseees] $000.00 | $480.00 $15.00 
| NWNE...........] 420.00 | 165.00 |............| 780.00 552.00 15.00 
| SWNE...........| 450.00 | 180.00 $15.00 730.00 510: 008 eons ee 

| SHINE) eset ee ea saeuetso? | 1900/00 | 720.00 15.00 
| SS 

The SE of NE was omitted from the original assessment of 
benefits and assessment for construction by mistake of the com- 
missioner who computed the assessments. The first ditch only 
went to the center of the quarter section. To give necessary 
drainage this ditch had to be enlarged and extended to the north 
lire of that quarter at an expense of $2247.00. The commission- 
ers determined that the benefits to the totally drained land will 

: be practically equal and will be $1,200.00 per forty. The com- 
missioners comply with the statute (1379—30bm) and their sup- 
plemental assessments and awards are as given above. 

I have used in these illustrations only a small part of the dis-
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i trict in each case. In making computations on the entire dis- 
trict the same principles would be applied. 

In making supplemental assessments commissioners are likely 
in a single district to run across problems quite like all of these 
illustrations. 

I believe my examples correctly illustrate the principle to be 
applied in making supplemental assessments and although the 
supreme court has never passed on sec. 1379—30bm I believe 
that that court will approve such an equalizing supplemental 
assessment. 

Commissioners should not forget the spirit of that stature 
which is expressed as follows: 

“Tt being the purpose and intent of this act to require the 
commissioners to so apportion said supplemental benefits as to 
correct, so far as practicable, any errors made in assessing the 
original and all prior supplemental assessed benefits for such 
drainage so that all lands in said district assessed benefits shall 
be required to pay a sum total for the construction of said work 

" proportional to the actual benefits received by said land from the 
total drainage.’’ 

ASSESSMENT OF BENEFITS IN DRAINAGE DISTRICTS 

James L. English, Drainage Commissioner 

Waterford, Wis. 

(Racine Convention) 

I am going to speak from the standpoint of the farmer. Bene- 
fits consist of increased production or increased market value or 
both. Direct drainage, indirect drainage, the right to cross the 
lands of others to reach an outlet, and benefits to highways, con- 
structed or prepared, are elements of benefits. 

I shall point out’ cases of benefits I have observed. 
A particular forty could have been bought in 1906 for $800.00. 

A district canal was put through its center. Its sub-soil was 
gravel, and the ditch gave this forty enough direct drainage that 
supplementary drainage was unnecessary. Five years later Mr. 
Jensen, the Yorkville, blacksmith, bought this forty for seventy-
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five dollars an acre. Within a year he was offered $125.00 an 
acre for it.. He refused it and is growing cabbage, beets and 
onions on it today. There is not a building on the forty. 

I knew another forty that was all a cat-tail bog, fit only for 
a duck hunter. It is now at the side of a district ditch. Re- 
cently, Mr. Zimmerman, our county superintendent. offered 
seventy-five dollars an acre for it and could not get it. 

- Tomorrow when you see the cornfield on the peat marsh of | the Wheeler farm in the Hoosier Creek Drainage district, you 
can judge for yourselves what the land is worth. Before drain- 
age it was about worthless. 

Form for Rating Benefits 

RarcelliN ore sate ase ttedies me MENG! AWicres aoe 2 5S tte 
Owner ee ee ee ee 
Town of ee i ee 
Fall to ditch No. ee eee Meee 
Acres wet ____________Medium Se eID) hy, sean Soe ota 
Soil Sp a ee 

Pe Present value DEE ACLE We lee te eee ee ee t Improved value per acre VG See ly eg ee | Present value per acre medium___________ Bie | Improved value per acre medina = has Vinin ee Sao Or aioe | Total improved value De at eee een ee esa 
Total present value Web are eee ieee poe ee k Gross benefits wet land__..-- a Allow tor tiling==—22. 22 Uc MP ate 
Allow for outlet__.---_- Ce eee i Allow for Boe Se a Se ee 
Net benefits to wet ein deere gee eee aeeare Sete Total improved value medium=.22) (325 2 
Total present value medinm Sse ee SS ee Gross benefits medium ear ls oe eal el Se Sees eae eAloWefordiiling see eee eee eee 
Allow for Outlet ets cies vlc eee eS eee ; Allow for a ee ee | Net benefits to medium an dixie Aner eto pastes Se EE i Special benefits to dry Nan i ee te te eae ht OA ee Nature of benetits ee aan eek
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SUMMARY 

Net benefits‘to- wet land == =..- 5.2. Lee ec eee 

iNet benefitsito medium land 222 = ee 

Special benefits: to dry land2. ==. 22 Se 

‘Add for distance from main outlet____-------= —______-____ 
Add for tile in place of open diteh_________-_-__  __-_________ 

ENGAGE QI: meee ee) tren aA acer dln eT eee de ee, peer 

Total assessed benefits to parcel_____________-__  ___---______ 

F DAMAGES 

Square rods taken’ for mam diteh=-----—---_ == = 

Square rods taken for lateral diteh____________ _-__________ 

Cost of levelling spoil bank_____---_--__-_-__--___--__-______ 

Walue;or-land+taken= 4-22 000 2-3 Tb ee 

Rental -valuevspoil bank=—-- J - yrs ae Ee 

‘Alloweforcuttmesfields™ ste eee ee, ee 

UMNO wator®==e2= == bridges) 2s. ose a eae 

PATO Wet BOT ate esas SS AN ee 

Motal’ damagesito parcel=-- 2! - = -- a ) e 

REMARKS 

Mr. George Waller, attorney for the Hoosier Creek District, 

has worked out a good form for assessing benefits, shown above, 

In this locality most forties have some high, some medium, and 

some lowland. The engineer must determine the amount of 

each. 

Suppose that the present value of ten acres is one hundred dol- 

lars. Imagine it to be perfectly drained and it is worth 1000 
dollars. The benefit of drainage is 900 dollars, or 90 dollars an 
acre. 

But its costs say 20 dollars an acre to tile it after the district 
has put in the outlet ditch. Deduct this 20 dollars from 90
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dollars and we have 70 dollars an acre as the benefit of the outlet 
ditch. 

Discussion 

| Mr. Jones: Aren’t you a little bit hoggish with your district 
benefits when you say that perhaps ten dollars an acre spent for 
the outlet drain yields 70 dollars in benefit, while the twenty dol- 
lars spent for the supplementary tile yields only twenty dollars 
in benefits? 

| Mr. English: I never thought of it in that light. : Mr. Jones: A better way is to combine the cost of the outlet | drain and the supplementary drains—ten dollars plus twenty | dollars in this case, or thirty dollars which is the total cost of | perfect drainage. The benefits you say are 90 dollars an acre, 
or three times the cost. Logically then, the benefits of the outlet | ditch are three times ten or thirty dollars an acre and the bene- | fits of the supplementary tile are three times twenty or sixty dol- Jars an acre. But the sixty dollars does not need to appear in your assessment roll, since the district does not put in the supple- 
mentary drains. Merely put down thirty dollars benefit for the | outlet drains, and fix your values before and after drainage so | that by subtracting you will get thirty dollars as the benefit. | Mr. Lucas: You are trying to reduce to a mathematical cer- | tainty a thing that depends on the opinions of the commissioners. 
You and I would put different values on the same field of land. | Value depends somewhat on sentiment. Assessments are largely | pure guesses. 

i Mr. Jones: Yes, but it is better to base that guess on the cost "| of drainage, than to base it on sentiment. Some forties can be 4 drained more easily than others, and they should be given credit ‘| for it. 

If a piece of land is ten feet higher than the surface of the | ground at the ditch, eighty rods away, it should not be taxed as i much as the low land next to the ditch, even though one is just | as wet as the other. 
| Mr. Lucas: Elevation has no bearing on it whatever. The higher land could not be drained upon or through the lower land | unless a district were organized, no matter how much fall it has. { The lower owner may object. 

| 

}



Assessments of Benefits—English 85 

Mr. Jones: Carrying your idea to its ultimate conelusion, you 

would tax the higher piece of land as much as the lower and to 

satisfy the objections of the owners of lands below the outlet of 

the district you would carry the water all the way to the Guii 

‘of Mexico or to the Atlantic Ocean. That may be law, but it 

js not common sense. The upper owner must have some rights 

by virtue of the elevation of his land. 

Mr. Thorne: Jones is right absolutely. Hf a forty can be 

drained easily its tax should be correspondingly less. Further- 

more, when you do not give a distant forty a lateral to connect 

it with the outlet ditch you should deduct the cost of this lat- 

eral from the tax against the distant forty, and not from its 

benefits. 

Mr. Vaughan: It is best to put in a lateral for each distant 

wet forty and levy the tax accordingly, but if the lateral is omit- 

ted, it is the tax and not the benefits that should be decreased by 

the cost of the lateral. But I want to ask Mr. English what 

crops he has observed on peat lands. 

Mr. English: I knew them to be good generally. Last year 

on some peat of my own I got six bushels of potatoes from a 

row thirty-seven rods long, without fertilizer. 

EXPERIENCE WITH PEAT 

Irving G. Wheeler, Burlington, Wis. 

(Racine Convention) 

It is getting late, so I will not take up much of your time. [ 

think about 1911 Mr. Peter Myers thought we ought to have a 

drainage district out our way, and someway or another it fell : 

on me to promote the project. Mr. Waller and some of you 

know, it took a couple of years before we got down to business. 

T had about 120 acres of marsh land in the district. To make 

the story short, we finally got a good cutlet, and drained it by 

putting a twelve inch tile to connect with the district ditch. We 

used three inch tile to drain into this big tile. We put them 

four rods apart across the whole of the marsh. This was com- 

pleted two years ago this fall, about this time (Oct. 10) and we 

at once plowed up about one hundred acres of the marsh. Last 

year we planted it to corn and flax, and as you all know it was 

an exceedingly wet year, and we had an early frost in August,
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which took all our corn. Just as our flax was ready to cut we 
2 had a hard hail storm which threshed out about half of it, so we 

hardly got our seed back. 
This year we went at it again and planted fifty-five acres to 

corn. We were all ready to plant about the 10th of June but 
in this part of the country we had rain continuously for forty 

| hours. That threw us away back in our plan. We could not 
: get on the land for almost two weeks, so we did not start plant- 
| ing until the 25th of June. We used commercial fertilizer. 

And while we have not got very much corn, the growth of the 
fodder is wonderful. I do not think there is a stalk in the field 
less than eight feet, and there was some of it ten and twelve; 
more ten and twelve than there was eight. 

President Coddington: What variety of corn was that? 
Mr. Wheeler: Common Dent corn. I just used common yel- 

low and white Dent. 

President Coddington: What kind of fertilizer? 
Mr. Wheeler: Potash, such as I could get, but I could not 

get very much potash this year. 
President Coddington: What was your subsoil ? 
Mr. Wheeler: We had a good deal of peat, with blue clay 

subsoil. 

Ur. J. F. Mayer: How far down? 
Mr. Wheeler: All the way from a foot and a half to four 

feet, but where we had most of our peat I put no more potash. 
and I cannot see but what we have got just as good a crop out 
there as where the clay was nearer the surface. 

Mr. Anton Brost: Have you used any barnyard manure? 
Mr. Wheeler: Yes, sir, we used some sheep manure, and also 

a little horse manure. 
Mr. B. M. Vaughan: What is the result? 
Mr. Wheeler: In the first place, we put commercial fertili- 

zer all.over the whole marsh where we put the corn. About 
three hundred pounds to the acre. Then we added some sheep 
manure on about fifteen acres, I cannot tell you just how many 
pounds. Of course, where we put sheep manure the corn grew 
much faster than where we put the fertilizer ; but as the season 
went on the part we put more potash seemed to catch up with 
the part where we put on the sheep manure, and as the fall 

L ended I could not see that there was any difference.
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Mr. Vaughan: What percentage of phosphoric acid did your 

3 fertilizer contain? 

Mr. Wheeler: I could not tell you. I paid more attention 

to the potash than to anything else. 

Mr. Vaughan: Maybe it was the phosphoric acid that did the 

business. 

Mr. Wheeler: It might have been. 

Mr. Vaughan: Did you put your barnyard manure on the 

surface? 

Mr. Wheeler: ° Yes, sir, and the fertilizer I put over the corn 

after it was planted. Some of the corn was about three inches 

before I put on the fertilizer. You see we drilled this corn, and 

I drilled the fertilizer right over the corn. Now, on the part of 
the corn where the most peat is, I put on the most potash. I 

put on as much as forty-nine pounds per acre of potash—mixed 

it in with the rest of the fertilizer. 

Mr. Frank W. Lucas: What does that cost you? 

Mr. Wheeler: Sixty dollars a ton the way I get it. I got 

some fertilizer with a smaller percentage of potash, and that 

cost me only $28 a ton. Then I got two hundred pounds of what 

I supposed was pure potash, and I mixed in eight pounds to the 

one hundred, on twenty-five hundred pounds. 

Mr. Lucas: How many acres did you fertilize in that way? 

Mr. Wheeler: We fertilized fifty acres, putting this two hun- 

dred pounds of potash over ten acres. That is, I mixed two 

hundred pounds in with twenty-five hundred pounds of other 

fertilizer and’ put two hundred and fifty pounds to the acre; 

Mr. A. W. Dibble: In my spoil banks this year, where tile 

were laid, the blue clay was thrown on top of the ground, and 

the sugar beets are at least 30 per cent better than they are out 

where the clay did not reach them. 

President Coddington: How long has your land been tiled? 

Mr. Dibble: This year.
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| TILE REPLACES OPEN DITCH 

UM. W. Loving, Chicago, I. 

The original plans of the Bridgeman District of Cheneville, 
| Illinois, provided for an open ditch throughout the entire length 
| of main channal. The width of ditch, including spoil banks, 

would average around 100 feet. 
The engineer’s attention was called to the fact that land in 

| this locality is worth $200. per acre at a minimum. Figuring on 
| a length of 10 miles of ditch, 100 feet wide, we have 120 acres; 
| at $200. per acre the waste due to this cause alone is $24,000. 
| A 40 inch reinforced concrete tile in the lower section of the 
| district, 36 inches in its central section and 30 inches in the up- 

per end, had sufficient capacity to carry the stream under maxi- 
Fi mum flood conditions. The maximum depth of grade line was 
; 10 feet ; the minimum around 7 feet. : 

The engineer and commissioners were favorably impressed 
with this method and have installed the tile as above mentioned 

: throughout the entire length of the ditch. They realized that 
the grade line of the tile neyer changes, hence more complete 
drainage can be obtained at all times. The open diteh would 
have to be cleaned out from time tw time, and hence be a source 

4 of expense for the future. The tile ditch offers less resistance 
| to the flow of water than an open channel and hence a smaller 
| sectional area of tile is required to carry a given volume of wa- 

ter. Under certain conditions, hydro-statie pressure is applied 
to advantage. In modern drainage district the large tile re- 
places the open ditch whenever possible. Long headed engin- 
eers and drainage commissioners have realized that an immense 
saving is accomplished in the long run. 

| 

1 

+
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DRAINAGE ENGINEERING IN SOUTHERN WISCONSIN 

P. J, Hurtgen, Drainage Engineer, Burlington, Wis. 

(Racine Convention) 

I shall attempt to give you a brief outline of the course pur- 

sued by me in the conducting of drainage investigations. 

The Preliminary Survey—My usual procedure, after giver 
authority by the interested land owners, or their attorney, is 
to consult the township maps, which invariable show the approx- 
imate location of all streams of any size and then proceed to run 
levels along the main ditch and laterals to determine whether or 
not there is fall enough to insure proper drainage. 

The boundary line of the district to be embraced within the 
drainage area is then determined. This I usually do by driving 
around the watershed, with a township map, making the boun- 
dary line in all cases, follow some subdivision line. 

After noting the boundary line of the district, I always verify 
it by comparing it with a topographical map. These topographi- 
eal maps are issued and can be procured from the Director of the 
United States Geological survey, Washington, D. C., and they 
ean also be procured from large book stores in the cities. I find 
these maps of great assistance in drainage work, as they are 
reasonably accurate. The contour lines on the maps are drawn 
at twenty foot intervals. 

The location of the boundary line is of great importance, for 
if land of any extent is excluded from the district, that must be 
taken in later, the most carefully designed system of drainage 
may prove inadequate. In this section of Wisconsin, the bor- 
der of the watershed is quite prominent, and can usually be de- 
termined by driving or walking around the border of the district, 
or a combination of both. Where the eye can not detect the 
border line, levels must be taken to determine its location. 

Then follows a survey to determine the amount of low wet 
land in the district. The fall available, the cost of the work. 
and the area of land reclaimed are the prominent features which 
determine whether or not the reclamation project is warranted. 

I have invariably sketched the border of the wet land by
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pacing from some known fixed corners. This can be done with 
a reasonable degree of accuracy in this section for the reason that 

: most farms are divided into fields not to exceed 10 or 20 acres. 
The outside boundary of the low land requiring drainage is 
easily determined by the vegetation found upon it. In addition 
to this the points where the topography changes are usually well 
marked, thus making it a simple matter to determine the bound- 
ary of the low and high land. I believe the attorneys and com- 

| missioners with whom I have worked will support my contention 
| that we have obtained very good results at less cost for the 

district by adopting this method in preference to an extensive 
| topographical survey of the entire area. 
| It must be borne in mind that in practically all of our drain- 

age districts, we not only construct the main ditches, but also 
| laterals, thus providing an outlet for practically all the low 

: land in the district. This makes it necessary to run levels along 
| the main ditch, and also the laterals. When these elevations 
| are taken observations are made over the area of low lands to 
} verify the judgment exercised in making the preliminary sur- 
| vey. While this might be called a topographical survey it is 
| not conducted on such an elaborate scale as is sometimes advo- 
| eated by the writers of text books on land drainage. 
| It must also be remembered that this wet land survey is also 
| verified by three commissioners when viewing the lands for 
| assessment purposes. 
| Cases do arise on some areas in all districts where the topog- 
| raphy is such: that an actual topographical survey is necessary 
| to determine the natural drainage of the area. I therefore em- 
| ploy a combination of methods, dependent on conditions. 
| During the time the preliminary survey is made, enough data 

is procured to outline the approximate extent and cost of the 
work necessary to drain adequately the lands within the area of 
the district. If after the appointment of the Commissioners and 
all other necessary legal steps have been taken, the commissioners 
‘find that after a thorough investigation the work should proceed. 
then a thorough survey is made by running a line of levels and 
taking an elevation every 100 feet along the line of the proposed 
work. While doing this, notes are recorded in the level book, 
locating all angle points, by referring them to, or tieing in to 

| some fixed points such as trees, or property lines, or such other



Engineering in Southern Wiscons:n—Hurtyen 91 

available permanent points as may be within a reasonable dis- 

tance from such angle. This is done to facilitate the work of 

making the actual survey of the exact location of the ditches 

and branches. By making a survey of all the branches, as well 

as the main ditch, and noting the relative elevation of adjoining 

lands you practically have a topographical survey. At any 

rate, from this survey, together with the preliminary survey 

and the investigations made by the Commissioners is determined 

the classification of the land within the district. 

But, to return to the preliminary survey. After this survey 
is completed and the watershed buundary line of the various 

branches is procured, preliminary profiles are made of the main. 

ditch and branches, and a grade line established. In fixing the 

grade line of the profile, certain points are arbitrarily fixed, 
such as the outlet, and the necessary depths of the lowest de- 
pressions, and the minimum fall permissible. These elevations 

from the basis of the adjustment of intermediate portions of the 

grade line. 

The Design.—In fixing the grade line, I find it convenient to 

commence on the upper end and work down stream, and fix the 

grade line and width of ditch so that the velocity in each down 

stream section will increase. The reason for this is that a de- 

erease in velocity during flood time, when the water carries more 

or less silt, will cause the suspended matter to drop in the ditch, 

and form schoals. On the other hand a large increase in velocity 

will cause eddies, thus producing the same result. Another 

frequent cause of eddies, and consequently silt deposits, is to 
allow laterals and sub-drains to intersect with the ditch at a 
large angle. This should be avoided, as much as possible, and : 
the lateral or sub-drain curved just before it enters the main so 
that the direction of flow in the two waterways are almost the 
same. 

The various factors that govern the design of drainage systems 

are so dependent on watershed formations, soil composition, and 
available fall, that absolute rules of procedure are almost im- 
possible. However, general standards for average conditions 
may be applied, and the duty of the drainage engineer is to be- 
come familiar with these standards, and their value in relation 
to each drainage system under consideration. 

The design of a drainage system resolves itself into the folow-
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ing division: (1) The location and depth of the drains, (2) 
the adjustment of the grade line, and (3) the determination of 
the size of the main drain and branches. The adjustment of 
these details is sometimes a difficult problem, which not only de- 

: mands true information and trained judgment, but also con- 
siderable experience. 

If a satisfactory outlet is available, the governing points are 
(1) the size and shape of the tract, (2) the surface slope of the 
lands, and (3) the structure of the soil. If the area to be 
drained is comparatively level the mains should be located in 
the course of natural depressions, maintaining as straight a line 

i as possible, in order to provide direct drainage throughout the 
| length of the drain. By following the natural watercourse, the 
ly necessary depth of excavation is less. 
| In the case of tile drain, the sizes should be designed to remove 

surface overflow and sub-soil waters with such: rapidity that 
crops will not be injured. In estimating the amount of water 
to be removed, the rate of removal necessary is so varied by the 
watershed, topography, and soil composition, that tile size formu- 
las cannot be evolved that would be applicable, except in a gen- 

i eral way. 

It is a question in my mind whether it is economy to design 
i tile lines large enough to completely protect farm lands from ex- 
| cessive rains, which may occur only at intervals of ten or more 
| years. For average soil conditiens, with due regard for the to- 
| pography of the water-shed, the removal of one-quarter of an 

inch in twenty-four hours, I believe to be sufficient, and for 
| large areas with favorable soil conditions this I believe can be 

reduced to one-eighth of an inch in twenty-four hours. Tile 
outlets should be located to one side of the natural water course, 
because of the tendency of overflow water to wash channels 
through the loose soil over the tile. 

Under certain conditions, it is advisable to construct overflow 
depressions in connection with tile drains. However, I am not 
enthusiastically in favor of these depressions except in cases 
where they extend through individual farms, or where the sur- 
face slope is uniform. It is true, that if properly maintained 
they will permit of a material reduction ‘in the size of tile, and 
consequently a proportionate reduction in the cost, but if they 
are constructed through the lands of several land owners, and 

{ e 
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unless close inspection is maintained by the Commissioners, 

these depressions will gradually fill in. Individuals will farm 

across them, especially during dry years. With the overflow 

ditch partially closed, and the tile too small to carry the water, 

serious losses will result to the land owners when a wet season 

comes—and it is sure to come. 

Again, in this section of Wisconsin ,where the land is more or 

less rolling, it frequently becomes necessary to construct these 

depressions across long ridges, where it becomes necessary to 

construct a ditch of considerable depth. This may necessitate 

both bridging and fencing. Where the grade line of the surface 

run ean be constructed practically parallel to the surface of the 

ground, and then seeded, and properly maintained. this objec- 

tion would be removed. 

In the specifications for the construction of all of the outlet 

ditches, I have planned, I have specified a one to one slope. A 

number of small ditches have been constructed in this section 

through peat marshes with a % to 1 slope. This section of the 

state, being within the glacial area, has a surface soil of gla- 

cial drift, aluvial deposits, variable stability. In the con- 

struction of our ditches, we may find several hundred feet of 

hard, tight, clay soil, where a slope of one to one will stand up 

well, while the adjoining section may have pockets of sand or 

gravel, and still another section may be clay for a depth of four 

to six feet, underlaid with a strata of sand and gravel from six 

to twelve inches in depth. Where we encounter this sand or 

gravel in well defined layers from four to six feet below the 

surface of the ground, and where it covers a considerable area. 

the water will seep through the sand and water carrying with 

it enough sand to cause the banks to break and cave into the 

ditch, making it necessary to go over the work several times. 

However, the areas where this condition exists are usually 

small, and after the water has drained from these areas little 

further trouble is encountered, except from frost and erosion. 

These forces of nature tend to fill open ditches, especially the 

first year after construction when the waste banks, berms and 

slopes are still in a loose, unsettled condition, and easily affected 

by the weathering action of frost and water. I have come to 

the conclusion that it would be economy to construct all cf our 

ditches, except through' peat soil, with a side slope of 1% hori-
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zontal to 1 vertical. While this would increase the cost of the 
work considerably, there would be a substantial saving in the 
cost of maintenance. 

However, I fear that this additional cost would discourage a: 
large per cent of our drainage projects. For example, the 
amount of excavation in the Root River Drainage District, by 
substituting a 114 to 1 slope, would have increased 25%, thus 
making the assessment considerably more. I am afraid our 
Commissioners would be in the position that Pat was. Pat and 
Mike were standing on the bank of the ditch where a large 
floating dredge was at work. 

Mike said to Pat, ‘‘How would you like to be working on that 
boat ?”’ 

““Fine’’ replied Pat. ‘‘I’d like the job, but I’d hate like the 
devil to be one of the fellows under water that’s filling up the 
scoop.’’ The Commissioners would hate to be the ones levying 
the assessment. 

It is my opinion that a great saving could be brought abort 
by establishing a patrol system on both open ditches and tile 
drains. I made this suggestion at our meeting at Grand Rapids 
last winter, and I wish to emphasize it again here, that this is 
very important, and newly constructed ditches could be main- 

: tained at a much lower cost if proper provisions were made for 
frequent inspection. 

The drains in the district could be divided into three sections, 
and each Commissioner make an inspection of his section about 
every thirty days during the growing season. While doing this 
he could make a notation of the particular points where the 
ditch needs attention. The Commissioners then could report tc 
one of their number, who should keep a record of the portions of 
the drains that require attention. This Commissioner then 
could procure the services of a good reliable man, to remedy the 
particular defects noted on the record. 3 

The very fact that frequent regular inspections are made by 
the commissioners will have a tendency to make land owners 
more careful about placing obstructions in the ditch, and when 

; they see the commissioner on the job at regular intervals they 
will be reminded of the value of a clean ditch, and will assist the 
commissioners in keeping it clean. 

} A man with an ordinary long handled dung fork, with tines 

e
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-elose together could cover several miles of ditch in a day, and by 
pulling out pieces of sod, lumps of dirt, boards, grass, weeds, 
and other debris could maintain an ‘unobstructed channel, 
thereby providing a free flow for the water. 

You, commissioners and land owners, have observed the ob- 
structions above mentioned and know what the results are, if 
they are permitted to exist for a long period of time. You 
know that if these obstructions occur in a section of ditch with 
low or flat grade that the silt will settle at these points, and in 

-a short time the ditch bottom will be anywhere from a foot to 
several feet above grade, with the result that tile outlets will be 
below the bottom of the open ditch instead of several feet above 
as they should be. 

I have seen land owners permit their stock to enter the ditch 
for water, and force large pieces of earth or sod into the center 
-of the ditch. I have seen land owners during dry periods, act- 
ully construct dams across the ditch to hold back enough water 
to supply their stock. I have found a large roll of fence wire, 
three feet high inbedded in the ditch and covered with silt half 
its height. Under a patrol system these obstructions would not 
‘be tolerated. 

Another thing which I deem of great importance is the mat- 
‘ter of small ditch outlets into the Main ditch. As stated be- 
fore, it has been common practice in this section of the state, to 
construct lateral drains. Where this is not done, the surface 
water washes and erodes the banks of the ditch carrying huge 
pieces of earth into the ditch. 

I would recommend that where laterals are not constructed, 
their entire length, that at least two or three hundred feet be 
constructed from the outlet up-stream to reduce this trouble to 
a minimum. 

When to Make the Final Survey.—t believe it is a waste of 
time to stake out or measure the angles in the ditch lines during 
the preliminary survey. This belongs to the final survey and 
should be postponed until the commissioners are making their 
assessments and final report. ‘ 

The Final Survey and Inspection —In staking out open diteh- 
es, laths are driven every hundred feet, about twenty feet from 
the center of the ditch, and each lath properly marked with the 
“number of the station. An elevation is then taken on the ground
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adjoining the lath, and a typewritten copy of the cuts is furn- 
ished to the contractor, and the original copy kept in the office. 

In staking out tile drains, hub stakes marked by a lath are 
driven at intervals of one hundred feet on tangents, and fifty 
feet on curves. The elevation is then taken on the hub stake, 

| which is driven practically flush with the ground, and a type- 
written copy of the cuts is furnished the contractor laying the 

| tile, and a copy retained in the office. 
Our work, both tile and open ditch is checked for accuracy 

as to the grade line. In ease of tile drains practically all our 
soils except peat cave badly, and in some eases fill the trench 
nearly half full. In order to check the grade of the tile I use 

| a rod six feet long, made of 14 inch round iron. This rod is 
provided with a clamp which can easily be clamped 3 or more 
feet above the bottom. This rod is forced through the loose 
earth on the tile, and the leveling rod held on the clamp, and a 
reading taken. On tile work readings are taken at intervals of 
twenty-five feet. 

The open ditches are checked by taking rod readings cn the 
bottom of the ditch. 

On ditches where floating dredges are used, the elevation of 
| the water is procured at a point directly back of the dredge, and 

then with the aid of a boat the depth of the water is measured, 
| and the bottom elevation is thus procured. 

Local Notes——On one branch in the Mount Pleasant and 
Somers district it was necessary to change the route of the diteh 

| on account of encountering a peat marsh, which is underlaid 
| with a very light marl mixed with snail shells. The marl was 
| from five to six feet from the surface of the ground. The peat 
| marsh forms a reservoir for the runoff ‘from a considerable area 
| of adjoining lands. and is consequently composed of a semi-fluid 

soil, which slushed into the ditch from both the sides and the 
bottom. By changing the course of the ditch and following the 
border of the marsh a good ditch was constructed except a sec- 
tion of one hundred feet on the upper end where the peat 
slushed into the ditch, and at this point the ditch is about three 
feet above grade. 

In this section of Wisconsin some difficulty is met with in the 
construction of the tile drains on account of the eaving in of 
the sides of the trenches. This is especially true on the border ~
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line of our marshes where we encounter more or less wet sand 
and in some cases quicksand. This condition makes it necessary 2 
to brace the sides of the trenches at such points. While this con- 
dition has inconvenienced the contractors to some extent it has 
not increased the cost of the work to the drainage district in 
the same proportion. 

The Root River Drainage District, which is west of the Mount 
Pleasant and Somers Drainage District, let contracts recently for 
the construction of fifteen miles of open ditches, ranging from 
two to thirty foot bottom widths. About four miles of this work 
drains to the South, and eventually empties into the Des Plaines 
river. This so-called South ditch is constructed with a four 
foot bottom, and affords drainage for about 3300 acres of land, 
and has a fall of three feet per mile on the grade line. 

The North ditch drains north into Root River, and is being 
constructed with a thirty foot bottom at the outlet, and a four 
foot bottom at the upper end. This ditch drains about 14,700 
acres within the Root River District, and connects with the York- 
ville Raymond drainage ditch, from which point to the outlet 
the ditch is constructed with a thirty-foot bottom. The thirty 
foot bottom section of the ditch receives the run-off from practi- 
eally 26,000 acres of land. f 

The total fall on the eleven miles of ditch which drains north 
into Root River is ninety-four feet. The minimum fall on the 
grade line is thirteen inches per mile, which is confined entirely 
to the lower section with a thirty-foot bottom. The minimum 
fall on any other section is thirty-eight inches per mile. 

The main ditch and one open ditch lateral in this district is 
to be constructed through a peat marsh, for a distance of about 
one mile. While these sections may be difficult to construct with 
a dry land machine, I anticipate no trouble in maintaining these 
sections after they are constructed, because of the adequate fall 
through, and on either side of the marsh. The estimated amount 
of excavation required in the Root River district is 362,000 eubie 
yards. The lower section of this ditch, or 135,000 cubie yards, 
is being excavated with a two yard drag line, for which the con- 
tractor receives 1214 cents per cubic yard. 

The balance of the open work is being constructed with two 
dry land machines, one a Powell, and the other a Bay City, both 
being practically the same type of machine, and are operated
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with gasoline engines. The contract price for the section of 
ditch constructed with these machines is 9.9 cents per cubic yard. 

: Cole Bros. of Napanee, Indiana, have the contract for all the 
excavating. 

The contract for fourteen and a quarter miles of tile drains 

in this district was procured by James Reeves, representing 
the Streator Tile Company, of Streator, Ill., who was the low- 
est bitter. Their contract provides for the furnishing of first 
class shale tile, and the construction of the drains, including the 
bulkheads at the outlets. The tile drains in this contract range 
in size from six to twenty-inches, and are to be constructed to 
an average depth of 514 to 6 feet. 

With the kind permission of Mr. Reeves, I will give you an 
analysis of his bid per foot on the various sizes of tile. These 
prices include the cost of the tile, hauling, digging the trench, 
filling and the construction of the bulkheads at the outlets. The 
depths range from 4 to 7 feet. 

20” tile drain, complete @ 64 ets. per lin. ft. 

18” tile drain, complete @ 58 ets. per lin. ft. 

16” tile drain, complete @ 45 ets. per lin. ft. 

15” tile drain, complete @ 43 cts. per lin. ft. 

14” tile drain, complete @ 37 cts. per lin. ft. 

12” tile drain, complete @ 28 ets. per lin. ft. 
10” tile drain, complete @ 22 ets. per lin. ft. 

6” tile drain, complete @ 10 ets. per lin. ft. 

We have on some of our other work, had more favorable prices 
from Mr. Reeves, but considering the present labor conditions, 
we consider this a good fair bid. 

The Yorkville and Raymond Drainage District, as before 
stated has a common outlet with the Root River Drainage Dis- 
trict. This ditch was originally constructed in 1906, with a 
floating dredge, and reconstructed in 1914. The cleaning out of 
this ditch was also done with a floating dredge, by Henry John- 

E son of Sterling, Ill. The main ditch is ten miles long, and has 
a uniform fall of two feet per mile, with the exception of a short 

, section on the upper end, which has a much greater fall. Con- 
siderable difficulty was encountered on this work on account of 
the unstable condition of the soil, which consisted of clay under- 

f
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laid in many cases with sand and gravel. Hardpan and large 
boulders were also encountered on the various sections, which 
caused considerable delay to the contractor. The area within 
this district consists of 6700 acres. Provisions, however, had to 
be made in planning the size of the ditch for an additional 4000 
aeres which was outside of the drainage district. The bottom 
width of the ditch varies from thirty feet at the outlet to four 
feet on the upper end. The depth at no point is less than eight 
and one-half feet, except near the lower end where the grade 
line intersects the grade line of the outlet. The excavation on 
the Main ditch amounted to 111,000 cubie yards. There were 
three miles of tile drain constructed, ranging in size from four 
inches to eighteen inches in diameter. The four inch tile were 
constructed on each side of a highway, which was badly in need 
of drainage. The contract price for the tile drains in this dis- 
triet were somewhat lower than the Root River District, owing to 
more favorable labor conditions, and the use of surface clay tile 
from a factory at Union Grove, which was in close proximity 
to the work. 

The Norway and Dover Drainage District, is the largest 
drainage project in this section of the state. The original plans 
for this work were designed by Mr. Wm. Powrie of Waukesha, 
who rightly deserves the title of veteran drainage engineer of 
southeastern Wisconsin. The early history of the organization 
of this district is a long, long story, and can best be related by 
Mr. Myers, the attorney for the district, who through the per- 
sistent appeal of interested land owners sucessfully overeame 
many obstacles which were encountered before and after the 
organization of the district. Over 17,000 acres of land comprise 
the drainage area of this district, and it receives the run off from 
nearly 35,000 acres additional. Considerable difficulty was en- 
countered on portions of the big marsh in constructing and 
maintaining the ditches to the grade line, because of encounter- 
ing stretches of deep humus and partially formed peat. The 
entire marsh had been a reservoir for the water which flowed 
down from the higher lands for centuries, and consequently was 
extremely wet. The result was that on some sections of ditches, 
not only did the sides of the ditches cave in, or rather run in, 
but the bottom forced its way up also. Some of this work had 
to be gone over a second and a third time, and special efforts
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were made to overcome the difficulty, but it appeared that the 

more this semi-liquid soil was agitated, and the more weight ad- 

ded to the spoil banks the worse were the results. The water 

in the ditches was dammed up, in order to float the boat, and 

just how these particular sections would behave when the ditches 

were completed, and all the channels opened up was a question 

that kept us all guessing. Mr. Myers, the commissioners, and 

Mr. Bracken, who represents the firm of MeWilliams, all par- 

ticipated in the guessing contest. However, we were satisfied 

that the dredge contractor, by skillful manipulation of the dredg- 

ing machinery, had accomplished all that could be accomplished 

with the dredge. After the ditches were completed and the out- 

let provided we found that these bad sections were anywhere 

from two to four feet above grade. Considerable of the deposit 

was silt that had washed into the ditch by following the under- 

ground water, and being very light, was transported through 

the underground crevices, and into the ditch. We realize that 

if these deposits could be flushed into the Wind Lake Canal, 

that they would be carried down the canal, and into the Fox 

river. During this time we had a dry period with only light 

rains, so that the water available from natural drainage was not 

sufficient to clean the ditch of these deposits. In the meantime, 

the deposits were becoming firmer and grass and weeds began 

to grow on them, all of which tended to hold, or rather tie them 

more firmly to the points where they had lodged. Several reme- 

dies to relieve the situation suggested themselves. One was to 

divert the water from Wind Lake by constructing a channel to 

connect Wind Lake with these ditches. This plan necessitated 

the construction of a dyke at the present dam at the outlet of 

Wind Lake, and also the raising of the dam itself, and the con- 

struetion of another dam across the newly constructed channel 

to control the water so it could be carried through either channel. 

This plan could be carried out only at a great expense to the 

drainage district. Another plan that was suggested was to 

install a small suction pump, and convey the slush far enough 

from the ditch so that the weight of the spoil bank would not 

break the berm and force additional slush into the ditches. An- 

other plan suggested was to construct a drag that could be 

dragged down the center of the channel, and loosen the light 

deposits so that they would float down and out of the ditches.
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We realized by this time, that whatever method was adopted, that 
these deposits had to be worked down gradually and slowly, 
thus giving the adjoining land an opportunity to drain out and 
carry with it the deposits that was causing the trouble. We fin- 
ally procured a row boat, and attached a motor to it, and after 
opening a channel with hand labor, through the worst sections 
the motor boat was propelled back and forth through the ditches. 
The loosened deposits of silt, when mixed with the water in the 
ditches, floated down the stream and into Fox river, with the re- 
sult that we now have a reasonably good channel through these 
troublesome sections. It is probable that this will have to be 
continued from time to time until the marsh settles, and becomes 
firm. 

The Hoosier Creek Drainage District, comprises an area of 
nearly 15,000 acres, and contained practically 3,000 acres of 
low, wet land. The outlet of the Main ditch in this district is 

"in the Fox river about three and one-half miles southeast of 
Burlington, from which point it extends easterly through the 
towns of Burlington, Dover and Brighton, in Racine and Keno- 
sha counties. The length of the Main ditch is nine miles, and 
ranges from a twenty foot bottom at the outlet to a three foot 
bottom on the upper end, with an average fall of 414 feet per 
mile. The original contract was let for twenty-one and one- 
half miles of open ditches, and eight and one-half miles of tile 
drain, ranging from six to twelve inches. The policy adopted 
by the Commissioners was to construct an open ditch wherever 
a twelve inch tile was not large enough to accommodate the area 
to be drained. The contract price of a twelve inch tile drain, was 
practically the same as an open ditch, with a two foot bottom. 
However, the land owners on any lateral had the option of sub- 
stituting tile large enough to accommodate their drainage area by 
paying the difference between the cost of the open ditch as 
originally planned and the cost of the larger tile. Many of 
the land owners, knowing the advantages of tile drains, as com- 
pared to open ditches, arranged with the commissioners to sub- 
stitute the larger tile. The amount of the original tile contract 
which was procured by the National Drain Tile Co., was approx- 
imately $7600. Enough tile drains were substituted for open 
ditches to increase this amount to $12,000. My first experience 
in large land drainage projects was procured in this district.
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The Main ditch was planned and designed with a depth of from 

six to seven feet in the low lands, and the laterals from five to 

seven feet. The work was started at the outlet with an old 

Type R, Austin machine, and considerable difficulty was encoun- 

tered with the original contractor, who lacked the necessary 

capital and equipment to prosecute the work at a rate of speed 

that would insure its completion within a reasonable time. As 

a result the attorney and commissioners prevailed upon the con- 

tractor’s bondsmen to complete the work. The bonding com- 

pany lost considerable time in procuring another contractor to 

complete the work. The balance of the work was completed 

with a Bucyrus drag line, with caterpillar tractors, and the con- 

tractors were making good progress until finally their steam 

boiler caused them so much trouble that the firm manufactur- 

ing the machine concluded that to properly equip the outfit, a 

new type of boiler would have to be built. This occurred late 

in the fall, and as a result operations were suspended until the 

following spring. Late fall, and early spring rains washed dirt 

and other debris into the ditch, with the result that the ditch 

was considerably above the grade. As a result, partly due to 

these conditions, and partly to shallow design, several of the 

. laterals are not affording the best of drainage. Considerable 

difficulty was encountered in completing two of the lateral 

ditches. The upper end of one lateral passed through a peat 

marsh; another passes through a peat marsh underlaid with a 

light marl, and a mixture of small shells, neither of which would 

support the large sixty ton drag line machine, with the result 

that other means had to be employed. Dynamite was tried on 

these sections, but the soil was so completely filled with water, 

that the results were anything but satisfactory. These sections 

of ditches were finally completed by hand digging this year. 

I am pointing out these bad conditions which were partly due 

3 to shallow design in order that other engineers may profit by 

it and make proper allowance in their plans for enough addi- 

| tional depth to provide for similar situations. 

E I do not want you to infer from what I have said that this 

drainage system is a failure, for it is not, but is a fair example 

of the average ditch. When we visit this district tomorrow, 
you will see some of the best crops ever produced in this or any 

other section of the state, on land that before drainage produced 

i
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nothing but a poor grade of coarse slough hay, which could be 

used only for bedding. 

In this section of Wisconsin, the low wet land lies in small 
scattered areas over the entire drainage district, thus making 
it necessary to construct long lines of drains, in order to pro- 
vide an outlet for all the owners of wet land. This fact makes 
it necessary to design the drains as economically as possible, 
which sometimes, leads to the adoption of a plan with a very 
low factor of safety with little or no allowance for such condi- 
tions just mentioned. 

I have taken up a great deal of your time, and before we part, 
let me add, ‘‘Get your drains deep enough, and wide enough, 
and don’t do as one engineer did.’’ When he discovered that a 
certain contractor had dug the ditch deeper than the specifica- 
tions provided, he called the contractor to task. The contractor, 
who was a large-hearted, generous German was surprised and 
hurt at the lack of appreciation of his generosity, and he set up 
this defense, ‘‘I make de deepinings and de videnings yust like 
de paper call for, only a little bit deeper.’’ 

DRAINAGE ENGINEERING IN NORTHERN WISCONSIN. 

Warren Moore, Drainage Engineer, Ladysmith, Wisconsin. 

Being located as we are, on the great glacial drift of the north 
part of the state, we have none of the big problems of the more 
level lands of the central and southern parts of the state, but 
what our problems lack in size, they make up in number. 

The glacial action left us with such a variety of soils and 
topography that it is only with the most careful investigation 
that we can determine what really is needed to drain the land 
sufficiently for agricultural purposes. 

We have flat land that is dry, and hilly land that is wet, and 
the thing that makes it most difficult to determine the most 
economical system that will answer the purpose, is, that the 

nature of the surface soil does not seem to make very much dit- 

ference. It took me a number of years to determine why it was 

that lands of the same surface quality situated only a compara-
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tively short distance apart would differ so much in regard to 

natural drainage. I know now that the subsoil is more to be 

reckoned with than the surface soil. 

With only a few exceptions our marshes and swamps have 

sufficient fall so that about the only engineering problem is +o 

determine what system will give the best drainage for the least 
money. 

Most of our marshes and swamps containing five hundred or 

more acres have more than one outlet. The Deer Tail District 

has eight distinct outlets. Many of our drainage projects con- 

sist of several small marshes more or less connected. Sometimes 

these small marshes in the same general drainage proposition 

will differ greatly in the nature of their subsoil and if the 

greatest care is not exercised, there will be a needless expense in- 

| curred by putting too much tile in some places while the same 

| amount in an adjoining piece will not give sufficient drainage. 

| Money spent in a thorough survey before making the plans, 

| and especially in subsoil survey, is money well spent. For- 

| tunately one dense growth of brush does not interfere seriously 

| with a subsoil survey. It does interfere with the topographie 

| survey. 
| For the preliminary survey, the first thing I do is to take a 

pocket compass and hand level and go over the project making a 

, rough sketch of its boundaries, water-sheds, ete. With this map 

| for a guide I can plan how to get enough levels to enable me to 

arrive at a very close conclusion as to what will be needed to 

put in an adequate drainage system. In most cases I can get 

the necessary levels by following roads and other open ground 

and hitting the wet lands at controlling points, without cutting 

very many brush. : 

| If the proposition is being backed by some one that is paying 

: the bills as we go on, I do all of this work before the petition is 

prepared, but if I am doing it to promote a proposition for 

parties who feel that they cannot put much into it, I make only 

the sketch of the project at first and run the levels after the 

petition is out and enough signers secured to indicate that 1t 

will be a going proposition. 

In many eases I go out and make the preliminary examination 

| without making any charges; simply having the understanding 

| 

1 

|
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that if it develops I will have the job of completing the prelim- 

inary work. 

In this way there have been projects started that would other- 

wise have died for the lack of someone to put up the money for 

the first examinations. 

Of course I don’t base any real plans on anything short cf 

actual knowledge but in most cases I am able to give them 2 

very good idea of what will have to be done with only the infor- 

mation gained with the pocket compass and the hand level; in 

fact, I am often surprised at the accuracy of some of these pr2- 

liminary estimates. 
I am getting the best results on final surveys by first running 

a line of Check levels to establish a good set of benches. 

Then I start at some convenient point, preferably near the 

outlet, and run a traverse line and take enough elevations +9 

give me data for a fairly accurate contour map of the whole 

project. By using two rods and making all the measurements 

with the stadia, I get very accurate results with a minimum of 

expense. 
On the open marsh lands, I have one rodman work on each 

side and when I want to move ahead on the main traverse line, I 

have the rodman who happens to be located most conveniently 

set the hub and guard-stakes. These, when well set, make a 

basis for the location lines for the tile without having to run 

any extra lines. - 

I also get the aid of property owners as the work is carried 

on and by locating these corners on the map can fill in the 

property lines with very little work; thereby getting a good map 

from which to figure acreage in making up the estimates. In 

our country very few of the property lines are marked and we 

have to pick up the old government sections and quarter corners 

and use them as a basis for the property lines. 

Where it is brushy I have got the best results by having a good 

man take a couple of good axemen and cut out lines along the 

margin of the wet lands, keeping as close to the margin of the 

benefited land as is practicable without making too many angles. 

The better engineer I can get to look after this work the better 

the results. In fact, I would attend to all of this cutting myself 

if possible as the proper locating of these lines will greatly re- 

duce the subsequent work. Then I follow up the brush cutting
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with the transit and stadia as I would in the open marsh; taking 

advantage of the openings and high points as much as possible 

to get topography. 

In this way I can keep the transit at work on the open ground 

while the brush is being cut. This saves considerable time that 

would be wasted if the transit had to wait for the brush cutters. 

At first I had considerable difficulty in keeping the notes of 

both the traverse lines and the levels in one book and have them 

in shape to plat up handy, but I have worked out the form of 

notes shown in the table. 

TRANSIT NOTES 

Frum] To | Bearings. pitacta, Vertical H.1.| ¥.S. | Elev. Remarks. 

0 | a. | s.80° 0” W.| 5.60 |..........] 39.97] 5.30 | 34.67] W. Side marsh. 
0 | b. | $.80° 26° W. | 4.00 |e. eeeee|eeeereee] 4.80 | 35.17] E. Side marsh. 

| Os | cy 3) 8:892, OO WEll | ca7ei= [eceeeas (eer CON |(ad'S7 |S! War 
| Oo dlech ee Sows) aa et eee 7.43 tt | Wit tn creek. 

0 | 1, ) 8.01 40 W.] 2.41 [.........]...-e22| 4618 | 85.84) Turning point. 
1 | 2, | S.o0° 35° W.] 1.18 |..........] 38.66 | 4.26 { 34.40 
2) eas |) Ssi62 300 Wal 3-20) |--oserooee|esecaee |) 4230 | 34.36 | End of circuit. 

The book used for these notes is the standard field book and by 

carrying the elevations on a separate sheet of paper it makes 

room enough for all the items required; if I were depending on 
; one set of notes I wouldn’t like the idea of carrying the eleva- 

tions on loose sheets, but I have bench marks of the check level 
survey to keep checked up on, and I consider the time used in 
running the check levels and establishing benches ahead of the 
work well spent. It doesn’t take long to run a mile of check 
levels and it furnishes a means of double checking all of the 
level work which is really the main thing in a drainage survey. 

The traverse notes on the left page can be platted in the usual 
fe way by latitude and departure. You will notice that there is 
[ no column for corrected distance. This is omitted because there 
| is so little need for making corrections of horizontal distance 
f for vertical angles on this kind of work and by omitting this 
| and the space generally used to carry the elevations in the
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usual way, it leaves plenty of room for the remarks column 
which is very important on this kind of work. 

As a rule I prefer not to set the final stakes for the ditch or 
tile lines until the contractor is ready to use them. Where there 

' is clearing to be done I find that nine-tenths of the mistakes in 
the field are caused by the stakes being moved after they have 
been set. 

In establishing the grades for tile work, I set hubs and refer- 
ence stakes, and run levels on the hubs I mark the stakes merely 
with their consecutive number. In the office I eompute the 
depth of cutting below the hub at each station and furnish the 

- contractor with these figures in loose-leaf form. 
Our first problem after the survey is made is an equable as- 

— sessment and in our work we have not considered any half way 
measures. We start in with the idea that every piece of land 
will ultimately be fitted for any kind of crop. On the first dis- 
trict we organized we were fortunate enough to get a man with 
years of experience in railroad construction and contracting, 
and thanks to him, we have organized a plan to take care of the 
problem of making assessments that is mathematically sound. 
We borrow the idea from the railroads that commissioners are 

= not supposed to do the detail work of making assessments but 
should supervise the work-of having it done correctly. This 
eliminates the mistakes made by making offhand assessments. 
It is apparent that the only way to do this is to reduce it to a 
mathematical basis, and it is also apparent that the engineer is 
the only one who has the data to work from and the office equip- 
ment to work it up with. 

After the final survey and plans are made and the cost ascer- 
tained, the commissioners go over the district with the engineer 
and appraise the value of the various kinds of land in both an 
undrained and a completely drained condition without regard 
to property lines or ownership. The engineer makes notes of 
these appraised values and uses the Nye Jordan form. (See 
Second Annual Report.) He enters in the first three columns 
the number of acres of high, low, and wet lands—this he has 
already ascertained by his survey. In Columns 4, 5 and 6 he 
enters the appraised value in the present or undrained condition. 
This gives him the undrained value of the whole tract which he
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enters in Column 7. Then he enters the appraised value of what 

this land would be worth if it were thoroughly tiled in Columns 

8, 9 and 10, and the total value in Column 11. This minus the 

undrained value gives the gross benefit for column 12. Then he 

figures the cost of a complete tile system suitable to drain the 

land sufficiently for any crop, together with any sub-mains 

necessary to reach the main outlet as planned. This he enters 

in Column 13. This subtracted from the gross benefit gives us 

the net benefit for Column 14. 

This eliminates the much discussed problem of making equable 

assessments on forties that are not touched by the main outlet. 

And by the way, I don’t think we should ever plan a system of 

mains that does not give every forty a direct outlet. 

After the engineer has completed these assessments, the com- 

missioners go over the whole proposition with him, picking out 

various forties and checking the results of his computations. 

This fully accords with the law requiring commissioners to make 

the assessments, and gives them a thorough check on the fair- 

ness of the work of the engineer. 

There has been a question in the minds of some of our people 

as to whether tile would benefit the clay soils of Northern Wis- 

consin. Our experience has been limited but I believe from 

what I have observed that we have no clay in the glacial drift 

that is too tight to be benefited by tile. For instance, tile layed 

on the Shaw farm in the fall of 1915 in clay discharged water all 

summer in 1916 and dried the whole area thoroughly. Tile 

layed on the Decker farm in clay that was slightly wet on the 

surface and comparatively dry in the bottom of the tile ditch 

was discharging water at the outlet in ten days from the time it 

was laid with no rain in the mean time. I also notice that you 

in Southern Wisconsin are tiling successfully in soil where you 

can dig out a pit and have water in it all summer for stock. I 

can assure you that there is no place in our county where soil 
is that tight. 

Discussion 

Mr. Vaughan. You should subtract the cost of the tile from 

the cost of construction and not from the gross benefits.
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Mr. Jones. Yes, or else multiply the cost of the supplementary 

tile by the ratio of benefits to get the ‘‘tile benefits’? and sub- 
tract this product from the ‘‘total benefits’’ to get the ‘‘district 

benefits’’. 
Mr. Vaughan. That is very ingenious and I believe it is 

sound. 

STANDARD TESTS FOR DRAIN TILE. 

E. R. Jones, Associate Professor of Soils, 

Madison, Wis. . 

For years engineers, farmers, and tile manufacturers have 

been asking for a set of standards for drain tile. At last such 

standards have been established by a reliable authority. Com- 

mittee C—6 of the American Society for Testing Materials has 

standarized the tests, and the Iowa Engineering Experiment 

Station has published the results. Dean Marston was kind 

enough to send me fifty copies of the report of the committee 

and I have them for distribution among the members of this 

association asking for them. 

T shall speak of a few of the more important tests in the light 

of the committee’s report. 

Classes. The committee appointed for this work recognized 

clay, shale and concrete tile and have recognized three grades of 

each: (1) farm drain tile for private drainage work on farms 

for moderate sizes and depths; (2) standard drain tile for ordi- 

nary district land drainage at moderate depths; and (3) extra 

quality drain tile for district land drainage for considerable 

depths where an extra quality is desired. The purchaser should 

specify the class of tile he desires before holding the manufac- 

turer to a particular standard.
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PHYSICAL-TEST REQUIREMENTS FOR DIFFERENT CLASSES OF 
DRAIN TILE—TABLE I 

MAXIMUM ABSORBTION OF WATER PERMISSIBLE— 

El oats ome OnDINAny BEEAEING 
Dae Farm Drain Standard Drain || Extra-Quality eae 
Tae Tile Tile Tile 

ES 

ep | Se | | | Nie as ce ce 
Bscrees || tds 14 1h) e12 9 | 13 | 11 7 | 11 | 10B|! 800] 1,200} 1,600 
(Boceeeel sts |e a |iiz Oe] 23 |} ia @ | it | 50 800 1,200] 1,600 
Serer etd a eden | 12 9 | 13 | a Zan | ide 10 800 | 1,200} 1,600 

Oy oceet|) 24 ||) 14-4] 12 9 | 13 { 1 7 (eit |) 0 800 | 1,200] 1,600 
D2 bores: peat fee Tait? 9 | 13 | u 7 |u| 10 800 | 1,200} 1,600 
We Seoee etd | ten at?) 9 | 12 | u 7a |petten est0) 900 | 1,200} 1,600 
sieecy| stl Ia 9 | ap | aa 7 | 1 | 10 |] 1,000} 1,300} 1,600 
20a 9 | 33] uw 7 | | 10 |/........] 1,500] 2,000 
30......|| Not advisable] 9 | 13 | 11 72140 )|) 40) ill Sess. =|) 2,011 8,000 

40...... 9 | is | a Toei) a 2.500 | * 4,000 

Porosity. Too much porosity, and hence capacity for absorb- 
ing water into the walls is undesirable in tile of any material 

or any size. Highly porous tile contain so much water in their 

walls that repeated freezing and thawing injures them. Many 

farmers believe that porosity is an advantage. They believe 

that porous tile will make a soil dry more quickly than more 

impervious tile. My experiments lead me to believe that 98 per 

cent of the water enters from the soil through the crack be- 

tween the tile, and I do not care much how that little 2 per cent 

does get in. The best tile we have are the vitrified tile, but they 

cost twice as much as common tile and are not to be considered 

except in unusual places. 

PRESSURE ON TILE—TABLE IT 

Wet Clay—Pounds per Foot. 

Width of Trench = for each 

Feet Above Tile Soa Ser LT UE eae banch on 

1 Foot 2 Feet width 

DU Sowaee cress cosets ec eerste eee 280 635 30 
| Boece Sa Bact css case ees ss aeeees 450 1120 58 
| Boosie eras crete ec oe ei secs teeeee 545 1500 86 

Bee ae eee oet ere ceet eal ansrucaetd 605 1790 110 
; AQ Sree Re ts eames ee 640 2010 133 

———— 
’



Standard Tests for Drain Tile—Jones 111 

Just the other day a tile manufacturer called at my office to 
tell of the good qualities of his tile. He said that his 4” tile 
weighed 5.7 pounds when dry, and boasted that after they had 
stood in water for 24 hours, and wiped dry, they weighed 6.7 
pounds. That is an increase of about 18 per cent. His jaw 
dropped about two inches when I showed him that 14 per cent 
is the highest per cent tolerated even for ordinary farm clay 
drain tile. Observing the table you will see that only 7 per cent 
is allowed for extra-quality shale tile. The lower percentage 

i is required in shale and concrete tile first because it is more 
easily obtainable and second because it is necessary. A shale 
tile with more than 11 per cent pore space is apt to have so much 
space between the layers in its walls, due to its laminated struc- 
ture, that it will go all to pieces with repeated sudden freezing. 
A concrete tile with more than 12 per cent porosity is unsafe 
not only because of its freezing, but also because the action of 
water moving through its walls may weaken the tile. 

ff ———SSSS= #0 
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FIGURE 3. TESTING THE STRENGTH OF TILE. 
The tile is placed on the sand in a box. A bottomless box is placed 

on the tile so that it will hold sand. A lid is then placed on the sand 
in the upper box. The lid rests on the sand and not on the sides of 

the upper box. Pressure is applied to this lid by means of the lever. 
It is measured by the scales. 

A simple freezing test can be made by letting a tile lie on wet 
ground for a winter. If it has not begun to peal off by spring 
itis a good tile. LEven if it has pealed off slightly it may be sat- 
isfactory, because on the surface of the ground where it freezes 
every night and thaws every day it was subjected to more abuse 
in a single winter than it would meet in 100 years under 3 
feet of earth. There it would freeze but once each winter and
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thaw but once, and if it is empty when it freezes the injury is | 

negligible. 

Strength Tests. Twelve inch tile, of the farm class, and all 

of smaller diameter, are required to bear 800 pounds per linear 

foot without breaking. If they qualify for the standard class 

they must be able to bear 1200 pounds per linear foot, and the 

extra quality must be able to bear 1600 pounds. The require- 

ments increase with diameter and class until extra quality tile, 

40 inches in diameter, must be able to bear 2 tons per linear foot 

without breaking. 

BREAKING STRENGTH OF TILE—TABLE III 

Pounds per foot length—Sand Bearing 

Size | Kina | Dee tase | pris. | Minimum | Average 
pias Sones | mg ea wl ee | ee 

Bu Clay 22 Ibs. 78" to. .85” 1210* 1940 
7 Cone. py 65” to .90 1160 | 1660 

16” Clay “a 1.15” to 1.20” 1700 2310 
16” Cone. ae 1.60” to 1.90" 1 =| Sado 
2a” Clay 120 “* 1.50" to 1.75” 1460 2190 
24” Cone. 200 * 2,30" to 2.50" 1790 2240 

* Oracked. 

Table II shows the actual number of pounds of pressure that 

tile, laid in trenches of different depths and widths, is called 

upon to support. Contrary to the general belief, the pressure 

is greater under a wet clay than it is under ordinary sand. An 

8 inch tile laid 4 feet deep has to bear about 450 pounds per 

linear foot ; a 16 inch tile laid 10 feet deep has to bear about one 

ton. 

In Iowa, considerable data has been collected showing that a 

great many lines of tile more than 12 inches in diameter have 

been broken by the actual pressure. It will be noted that farm 

drain tile, though qualifying in its class, is not strong enough to 

bear the actual weight in a trench, 2 feet wide and 10 feet deep. 

The tile may be protected somewhat if the trench up to the top 

of the tile is made only wide enough to receive the tile. This
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leaves the undisturbed earth on either side of the tile to aid the 

tile in supporting the weight of the loose earth above it. 

While it is seldom that a five inch tile is required to bear a 

weight of 800 pounds under actual conditions, it seems highly 

desirable to have it strong enough to bear that weight as an in- 

dication of the good quality of the tile. In the larger tile, the 

greater strength is actually necessary in order to bear the over- 

lying weight in a deep trench. 

Tables I, If and ILI are extracted from the report of the com- 

mittee referred to. 
The breaking test is commonly made in a laboratory equipped 

with apparatus for applying pressure conveniently. For the 

convenience of the farmer, or the drainage commissioner, or 

engineer, who wants to make a test for his own satisfaction on 

the ground, a lever device has been devised by the Soils Depart- 

ment of the College of Agriculture. This method involves the 

use of the sand bearing originally used at the Illinois Experi- 

ment Station, but the pressure is applied by a lever 16 feet long 

with a fulerum 2 feet from the end where pressure is applied to 

the tile. By standing on a platform scales the weight of the 

lever arm and of the man operating it may be found. By ap- 

plying weights to the scales, the number of pounds exerted by 

the man lifting on the lever can be measured. Subtracting from 

this, the weight of the man and the lever, the net lift on the 

lever can be measured. This multiplied by 7 gives the number 

of pounds of pressure exerted upon the tile. This is a device 

which any farmer can use, and should use in many eases to sat- 

isfy himself as to the quality of the tile. 

Good cement tile are probably as good as good clay tile, but 

we have found more poor cement tile in Wisconsin in 10 years 

than of clay tile in 50 years. In every case, however, the poor 

cement tile were made by the farmer himself. Cement tile 

made in a well equipped factory seem to be satisfactory, but 

in every ease the safest way is to apply the test of porosity and 

strength.
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LEGAL PROBLEMS PECULIAR TO DRAINAGE IN 
SOUTHERN WISCONSIN AND THE REMEDY 

Peters J. Myers, Racine, Wisconsin. 

Attorney at Law, Chairman of Committee on Legislation of the 

Wisconsin State Drainage Association. 

(Racine Convention.) 

Mr. President, Members of the Wisconsin Drainage Associa- 

tion, and Friends :— 

* In addition to the welcome which has been extended to you 

by the others who have preceded me, I take personal pleasure 

in welcoming you to our city and to the drainage districts 

which we will inspect, on tomorrow. I wish that in going over 

the work which you will see that you would carefully observe 

what has been done, and then at our next meeting, which will 

be held in Madison, freely criticise what you have seen. 

The subject which has been assigned to me by our Secretary 

is ‘‘Legal Problems Peculiar to Drainage in Southern Wiscon- 

sin.’’ I have seen fit in this paper to extend the subject so as 

to point out the remedy for the legal difficulties which we have 

not been able to successfully overcome. 

In so far as my observation goes, we have no legal problems 

in this section of the state which do not also apply to the state 

at large. It is true that some of our drainage districts are lo- 

cated in a section of the state where land is of great value and 

is devoted to intensified farming and market gardening. This 

fact does not raise any question peculiar to this locality except, 

perhaps, that we allow more damages for mutilation and 

for farm bridges than is customary in the sections of the 
state where the land is less valuable. The same general rules 

however apply. It is also true that in this section of the state 

we have adopted the plan of putting in large tile for laterals 

whenever the same will be large enough to afford a perfect 

outlet. We have however not gone as far in this locality as 

they are going in the neighboring states of Iowa and Illinois. 

Our largest tile laterals have not exceeded a 24 inch diameter. 

The putting in of the tile drains does not raise any legal dif-
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ficulties peculiar to this section of the state. In fact this char- 
acter of work rather eliminates the question of damages to the 

premises through which it passes. 

My talk to you therefore, will be along general lines and not 

confined to this particular locality. 
I think that we can be justly proud of the results which we 

have accomplished in all but one of the five drainage districts 

which you will have an opportunity to inspect. In the one in 

which we have not accomplished all that is necessary to give 

complete outlet drainage we have been prevented from so doing 

because of a legal obstruction which prevents us from remoy- 

ing an actual obstruction,—a mill dam in a so-called navigable 

stream about one-half mile below the outlet of our main ditch, 

which dam forms a barrier five feet in height to the natural 

flow of the stream. 

As we expect to show you a portion of this drainage district 

lam going to give you a brief history of the proceedings which 

have heretofore been had relating to this work. 3 

The district to which I refer is the Norway and Dover Drain- 

age District, comprising portions of the towns of Norway and 

Dover in the western part of this county. The original work 

in this district was éommenced in 1889 under a special act 

of the legislature of 1887 authorizing proceedings to be had in 

the circuit court of this county for the lowering of the level 

of Wind and Muskego Lakes and reclaiming marsh and over- 

flowed lands in Racine and Waukesha counties. 

Deep dredge ditches were dug, which lowered the level of 

Wind Lake, which is located near the upper end of the dis- 

trict and above the general marsh area, about five feet, and 

resulted in the draining and complete reclamation of about 

5000 acres of very good land. ‘ 

This was the first large drainage work ever undertaken in 

this state. No provision was made in the law however, for a 

permanent organization and for the maintenance of the work 

after the same was constructed and the commissioners were 

discharged by the court after the work of the actual digging of 

the ditches was completed. The ditches were not cared for, 

and, owing to the character of some of the soil, gradually 

began to fill up and the land owners saw the necessity for a 

permanent organization, and at their instance a Dill which
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practically embodied the then existing Illinois drainage district 
law was presented to the legislature of 1895. This bill finally 
became a law and we had our first general drainage law in the 
State of Wisconsin. 

The State of Wisconsin is indebted to the pioneers of the 
Town of Norway, Racine County, for the adoption of this law. 
Senator Adam Apple, Hans Jacobson and Ole Hanson were the 
leaders of the movement, and their sons are today continuing ; 
the work of perfecting the drainage laws so as to overcome the 
legal difficulty presented in this district. 

I wish to point out to you that there is an area of low marsh 
land at the lower end of this district, comprising about 1000 
acres, which does not now nor has it ever received complete 
drainage, and that there is another area of about 3500 acres 
about seven miles above the outlet which lies at an elevation 

of from 5 to 6 feet above the low water at the outlet which does 

uot now nor has it ever received complete drainage. 

: Subsequent to the doing of the original work many town 

ditches were dug leading into the main canals. 

During the year 1905 the land owners in the original area 

decided to organize the entire area into a drainge district for 

the purpose of enlarging and maintaining the ditches there- 

tofore dug, and the owners of a large area lying to the south 

in the Town of Dover petitioned to be made parties to the 

proceeding, which petitions were presented to the court. The 

commissioners appointed after making their preliminary re- 

port and securing the legal organization of the district, de- 

cided that it was necessary to lower the mill dam in the Fox 

River at Rochester about three feet so as to give the necessary 

fall to the ditches and to completely drain the area ot 4500 

acres to which I have referred. 

At that time I made a careful examination of the law as it 

existed, and advised the commissioners that while there was 

grave doubt about the matter it was my opinion that the dis- 

trict had the right under Chapter 419 of the Laws of 1905 to 

condemn the water power, rights of flowage and riparian rights 

and to lower or remove the dam. The commissioners accord- 

ingly adopted plans and made their final report to the court 

providing for the acquiring by the district of the water power 

and the lowering of the dam three feet. This plan, if it had
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been carried out, would have resulted in the complete reclama- ‘ion of the entire area of 17,000 acres of land within the boundaries of the district. 
At the time this report was filed the appeal in the Horicon case was pending in the supreme court, and between the time of the filing of the report and the date set for hearing thereon the supreme court handed down its decision in that case, and we met our first legal difficulty, from which we have not been F able to get any permanent relief up to the present time. After the decision in the Horicon case the work proposed in this district lay dormant for nearly two years when, at the demand of land owners, it was again revived and the report referred back to the commissioners with directions to amend the same and omit all pork in the so-called navigable Fox River. They proceeded accordingly to modify their plan and late in the year 1913 the court confirmed a report providing for the work which has just been completed and which has 

resulted in the complete drainage of all of the low lands in the 
district excepting the 4,500 acres referred to, which area how- 
ever was materially benefitted. 

Within a year after the passage of the Water Power Act the 
land owners in this district instituted a proceeding before the 
Railroad Commission for the fixing of a high and low water 
level in the mill pond above the dam, and for the placing of 
bench marks fixing the height of the present dam. Pending 
the hearing upon this petition the district entered into a con- 
tract with the owners of the dam for a lease of the water 
power from April first to November first of each year, and in 
addition thereto seeured an option on the dam. With this 
arrangement perfected the Railroad Commission made a find- 
ing to the effect that the low water in the pond above the dam 
could be maintained at a height of thirty inches below the 
erest of the dam without in any manner materially effecting 
the navigability of the River above the dam. After the deci- 
sion was rendered the riparian owners along the river above 
the dam appeared upon the scene with a threatened appeal to 

5 the courts. Those of you who are familiar with the Water 
Power Act realize that the Act is not very clear in defining 
the powers of the commission other than to fix levels. Pending 
negotiations with the riparian owners looking toward an ad-
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justment of the difference with them, the Railroad Commission, 
at our request, has vacated its order in this matter so as to 
enable those riparian owners to still perfect their appeal in the 
event that the negotiations should fail. The matter has rested 
at this point for nearly a year. Under the ruling in the Horicon 
and Shephard cases courts will not recognize the right of 
drainage districts to acquire by condemnation water powers, 
rights of flowage and riparian rights in navigable streams. In 
this case the drainage district is absolutely at the mercy of the 
owners of the water power and of the riparian rights even 
though we have a finding by the Railroad Commission that the 
lowering of the water level will not effect the navigability of 
the river above the dam. In fact the option which the drain- 
age district holds upon this water power is at a figure which 
is about twice the actual fair market value of the property 
sought to be acquired. 

In the bill which your legislative committee presented to 
the last legislature and which is now in the hands of the spe- 
cial committee of the legislature for ratification, amendment ¢ 
and report to the 1917 session, we have provided a remedy for 
this situation in so far as the constitutional inhibition may 
permit, and in my judgment this bill provides the only remedy 
which can be devised. : 

I believe that the navigable waters problem is the greatest 
problem which confronts us in successfully draining and re- 
elaiming the swamp lands in this state. In no other state of 
the Union have the courts ruled as in this state, and in no other 

. state are the public rights of navigation so jealously guarded 

and protected. Of course the position of our supreme court 

is well founded, and is based upon the trust created under the 

ordinance of 1787 which provides that the waters leading into 

the Mississippi and St. Lawrence and the carrying places be- 

tween the same shall forever be free to the people of the 

United States as well as to the people of this state. Our court 

has construed this trust as of equal binding force with the 

ordinary trust created in an individual by a written instru- 

ment. 

I have gone over this whole proposition in other papers . 

2 which I have presented before other meetings of this Associa- 
tion, and have discussed the same before committees of the
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legislature, and I do not wish to repeat unnecessarily to you 
anything that I have heretofore said, but I wish to urge upon 
you, and upon the members of the special committee of the 
legislature, the great importance of this feature to the drainage 
laws of our state, and the great necessity for the amendment 
proposed. 

iE know that it is the opinion of a great many land owners, 
commissioners and even members of the legislature, that our 
drainage laws are entirely too complicated and should be simp- 
jified. I wish to say that from the standpoint of a lawyer who 
has had fifteen years or more of experience with the actual 
operation of the drainage district law, that in order to have 
a proceeding which is valid and binding and enable us to find 
a market for the bonds to be issued in payment for the im- 
provement, we have got to have a law drafted with some idea 
towards complying with the legal necessities of notice to all 

persons interested, and the full protection of the interests of the 
land owners. 

Chapter 419 of the laws of 1905 was drafted by lawyers who 

appreciated the necessity for these steps. Our present law 

consists of amendments to Chapter 419 made by the legislature 

from time to time. We must have a law which clearly and 

definitely outlines each step to be taken, and it is going to be 

impossible to have upon our statute books a valid drainage 

law unless these steps are so defined. The drainage law is a 

special act and is an entire departure from the common law. 

The rights and powers of drainage districts are strictly con- 

* strued, and a drainage district has no rights or powers not 

specifically granted by the act. In this respect it differs from . 

the ordinary municipal corporation. ‘It is impossible to draft 

a drainage bill comprising three or four sheets of legal cap, 
such as has been frequently suggested to me by members of the 

legislature. 
There is another legal difficulty in the organization of drain- 

age districts which has caused the districts and land owners 
in the district great expense and has resulted in much injus- 

tice, hardship and inequality in the assessment of benefits and 

for cost of construction. I refer to the question of a jury trial 

cn the assessment of benefits. 

This legal difficulty is not peculiar to southern Wisconsin, 

~
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but, I am informed, is a difficulty which has been met with in 
the organization of nearly every drainage district in this state. 

Usually we find some energetic land owner who feels that 
the assessment for benefits and cost of construction levied 
by the commissioners in their report against his lands is too 
high. This energetic land owner usually retains an energetic 
young lawyer who hasn’t very much legal business, who files 
a remonstrance setting up the fact that the law upon which ; 
the proceedings are had is unconstitutional and void in spite 
of the fact that the supreme court has in numerous decisions 
declared it to be constitutional; that the court is without juris- 
diction and also that the assessment of benfits is too high and 
that the award of damages is too low. This energetic young 
lawyer usually advises his client that it would be advisable 
to get other land owners to file similar remonstraneces and 
usually the land owner accompanied by his attorney makes a 
canvass of all the owners of lands in the proposed district, and 
they are usually successful in getting a dozen or twenty land 
owners to file remonstrances who would not othewise file, al- 
though, they might feel that they are somewhat aggrieved by 
the assessments. : 

Here in southern Wisconsin we have a situation which does 
not prevail in the larger marsh areas of the northern and 
central parts of the state. Our marsh lands are usually owned 
by individual farmers, who are also the owners of the higher 
lands surrounding the marshes. Thus we have a great number 
of land owners instead of a corporation or a few individuals _ 
owning the bulk of the marsh lands. I have *yet to find the 
farmer whose lands are assessed for benefits and cost of con- 
struction in a drainage district who does not feel that his 
assessments are too high and the assessments against the 
lands of his neighbor are too low, and the land owner who is 
soliciting remonstrances to help him out on his individual 
tight has no great difficulty in promoting additional remonstra- 
tors. His energetic young lawyer, who probably has never 
had any experience in the organization of drainage districts, 
reads the statute and at once concludes that he must have a 
jury trial for his client, and he proceeds to file a demand for 
a jury trial on the question of assessment of benefits and 
award of damages.
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I have absolutely no objection to trying the issues on the 
question of whether or not the award of damages is ample 
before a jury, because, in my opinion, the question of damages 
is particularly a question for the jury to pass upon in a drain- 
age case as well as in a condemnation ease, or any other case 
where damages are to be awarded. The award of damages in 
a drainage case is in its nature a condemnation ease for the 
reason that private property is being taken for a publie pur- 
pose. But as to the trial of the question of the assessment 
of benefits I submit that it is entirely impossible to bring before 
the jury all of the facts bearing upon the question of benefits 
to the lands of an individual owner in the course of a short 
jury trial lasting at mos: from three days to a week. By the 
assessment of benefits in a drainage district we mean the prob- 
able increase in the reasonable fair market value of the land 
of an individual owner by reason of the carrying out and 
completion of the drainage scheme. In other words the com- 
missioners must fix the present value of the land and then fix 
such improved value of the land which in their opinion will 
result by reason of the work. The difference between the 
present value and the improved value constitutes the assess- 
ment of benefits which is the basis upon which the cost of con- 
struction is apportioned. When I speak of value I mean the 
reasonable fair market value at private sale between the owner 
of the land who wants to sell and a prospective purchaser who 
is ready to pay the full, fair market value thereof. 
Many considerations must enter into the fixing of the im- 

proved value by the commissioners. They usually, in the 
jJarger districts comprising upwards of ten thousand acres of 
land, make a very thorough study of present conditions, the 

market value of the surrounding high land; they study the 

results accomplished on other similar districts; they take into 

consideration the character and fertility of the soil; the loca- 

tion of the particular tract of land to be assessed as to the 

outlet ditches ; the necessity for underdraining the same, which 

is always a difficult problem. In this section of the state no 
marsh land can be made fit for cultivation unless it is first 

thoroughly under-drained, the subsoil being clay. The cost of 

underdraining is always a serious problem and one to be dealt 

with by men who have had experience in the underdraining of
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lands. Some lands require the tile drains to be close together, 
while in other lands they can be from six to eight rods apart, 
depending entirely upon the porosity of the soil. 

The commissioners must also take into consideration the - 
relative proportion of the various assessments of benefits. All 
of the questions go to make up the issue to be tried by jury, 
and it is not to be wondered at that the results of jury trials 
have never been satisfactory. I have known commissioners 1 
in large projects to spend a year in arriving at their conclu- 
sion as to assessment of benefits, and yet it is expected that a 
jury of twelve men can make an intelligent assessment in 
three days or a week. This issue should be tried by the court 
without the aid and assistance of a jury, and all questions re- 
lating to the assessment of benefits in any one drainage district 
should be submitted to the court upon the same trial. In other 
words, all of the parties plaintiff should be obliged to present 
their case before the court at one hearing, and the drainage 
district should present its case as to all of the several tracts of 
land upon the same hearing. This would eliminate the long- 
drawn-out trials. In one case that I have in mind in particu- 
lar, being the case of Ward against Babcock which was de- 
cided by our supreme court last March and the opinion being in- 
corporated as a part of our proceedings at the last meeting, the 
jury reduced the assessment of benefits from $7,000 down to 
$1,300. The trial court however committed several errors in 
the exclusion of evidence’ offered by the commissioners, and 
we were obliged to take the case to the supreme court, where 
it was reversed and sent back for a retrial. In that case if 
all of the assessments of benefits had been reduced in the 
same proportion as the Ward assessment there would not have 
been money enough to go ahead with the work. We deemed 
it wise to delay the trial of other remonstrances until after the : 

. decision in the Ward case. The Ward case came up for re- 
trial last June and after the jury was empanneled and had 
viewed the premises and the drainage district generally, it was 
agreed that the assessment of benefits should be reduced fifty 
per cent and that Ward should pay the cost of the appeal to 
the supreme court. We did this rather than to take the 
chances of another jury trial with the uncertainty as to results. 
In this settlement we took care of those whom we believed to
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be the principal remonstrators. There were a few scattered 
| remonstrances left which we did not consider to be at all ser- 

ious, but we later discovered that we had a new crop,—some - 
of whom are demanding exhorbitant reductions. In any event 
we feel that in making setilement of these remonstrances we 
are saving money to the land owners, but these settlements 
have resulted in gross inequalities in the assessment of bene- 
fits as between the land owners who bear their full and just 
burden of the cost of the work, and the remonstrating land 
owner who has secured an unreasonable reduction in the 
assessment of benefits because of the threat of a jury trial. 

It is true that where the commissioners and their attorney 
are good diplomats many difficulties can be avoided, and some- 
times the difficulties of a jury trial may be eliminated by 
making a small reduction in assessments of benefits or small 
increases in the awards of damages. This, of course, is always 
desirable but it involves a great deal of labor and careful 
work on the part of the commissioners and their attorney. 
This was recently done in the organization of the Root River 
Drainage District in this county. The actual cost of the work 
in this district is a little over $80,000, according to the con- 
tracts let. We secured the disposition of the remonstrances 
excepting two or three, which were not serious and which 
are still pending, at an expense to the district as a whole 
of not exceeding $3,000. Many of the reductions made in the 
assessment of benefits and increases in the awards of damages 
were: just, and only a few were made for the purpose of avoid- 
ing protracted litigation. The final report of the commissioners 
in this district was made in the month of February of this 
year and on the day set for hearing we secured the confirma- 
tion of the report except as to the land upon which remon- 
strances had been filed. We proceeded to advertise for bids 
and before letting we had disposed of the majority of the other 
remonstrances. We now have one large drag line machine and 
two Bay City machines on the work, with several miles of ditch 
completed, and we are also putting in several tile laterals at 
the present time. All of this was careful diplomatie work, 
and for weeks I did nothing but keep in touch with the situa- 
tion and met land owners and adjusted differences both in the 
office and in the field. I had the hearty support of the peti-
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tioning land owners and of the commissioners. If we had gone 
into court and tried the main issues presented either before 
the court or with a jury, we would still be trying cases with 
the result of an expense far exceeding the amount of the re- 
ductions given and a delay of the construction of the work 
iwo or three years, which would also result in great financial 
loss to the land owners because of being deprived of the use 

of the low land. 

However, we did not have the energetic land owner or the 

energetic young attorney to contend with except in the lower 

end of the district, where one of the land owners employed 

some Milwaukee attorneys, who successfully promoted some 

fifteen or twenty remonstrances located along the line of a large 

tile lateral. We brought them into court, had the jury em- 

panneled ready to try the case, when we made them a proposi- 

tion to eliminate the construction of the lateral from the plans 

and reduce the assessment for benefits and cost of construction 

to an amount equal to the estimated cost of construction of this 
lateral. They finally took the bait offered and their lateral 

has been eliminated from the work of the district for the time | 

being and their assessments reduced without any loss resulting 

to the other land owners in the district. I was recently in- 

formed that as soon as the main ditch is completed below the 

outlet on this lateral a land owner whose land lies at the head 

of the proposed lateral will file an affidavit with the commis- 
sioners requesting that the lateral be constructed. This, of 
course, means that the entire cost of the lateral wizh an ad- 
ditional overhead charge will have to be assessed against the 
lands of these remonstrators, and they will finally be required 
to pay more toward the construction of the lateral to the main 
ditch than they would have paid had they not remonstrated. 
However, attorneys and commissioners should not be required 
to be diplomats, and it should not be necessary to make such 
settlements. 

The energetic land owner with his energetic young lawyer 
who has worked up the opposition goes into court and faces the 
jury and presents his side of the case. The evidence presented 

is usually as follows: The land owner takes the witness stand 

and swears that he has been the owner of the land assessed for 

a number of years; that he has raised crops of wild hay upon
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the land ; some of the hay is blue joint and is very desirable for 
feeding purposes; that it is better than upland hay; that the 
land is great pasture land and that he has an abundant supply 
of pasturage during dry seasons; that he once plowed up a ten 
acre plot and got one hundred baskets of corn to the acre; that 
his marsh land in its present condition is of greater value than 
the surrounding high land; that he does not believe in under- 

_ draining; that he has never done any under-draining of his own 
[ land; that he knows of a certain tract of land some three or 
| tour miles away which was under-drained and a large amount 

of tile put into the same; that this land has not produced good 
crops since being underdrained; that the construction of the 
proposed drainage ditches will damage his land twenty dol- 
lars per acre. 

He calls as witnesses a number of the promoted remonstrators 
who verify his statements. These witnesses are probably sub- 
jected to a severe cross-examination. They do not know any- 

thing about the market value of the wild hay, the cost of 

harvesting the same, and are unable to understand that the 

actual cost of harvesting and marketing wild marsh hay ex- 

ceeds the market value of it.’’ 
The commissioners in their defense testify as to the various 

elements which have gone to make up the assessment of bene- 

fits. You probably eall in to their assistance some of the best 

farmers in your county, or in adjoining counties, who have 

had experience with drained lands, and will probably eall as 

witnesses some of the soil men from the college of agriculture 

to show the character of the soil of the particular tract and 

that if thoroughly drained it will produce any and all crops 

grown in thai given locality. The case goes to the jury under 

the instruction of the court that the assessment of benefits is 

made up of the difference between the fair market value of the 

land on the day of the filing of the final report of the commis- 

sioners and the improved value which will result because of the 

construction of the proposed drains and ditches. The jury at- 
tempt to arrive at a verdict and in nine eases out of ten their 

" verdict will be a compromise of perhaps fifty per cent or a lit- 
tle more of the amount assessed by the commissioners for 
benefits. This statement is based upon my experience, and the 
result has been so unsatisfactory and unfair that I believe that
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we are fully warranted in asking the legislature to eliminate 

the jury trial upon the question of benefits and make this a 

question of fact for the court. We have made this provision 
in the bill which we presented to the legislature during the last 

session, and this matter is going to receive serious considera- 

tion at the hands of the special committee of the legislature. 
The chairman of our legislative committee presented to the 

joint judiciary committee of the senate and assembly at the : 

time our drainage bill was under consideration a very able 

brief on the constitutionality of an amendment to the law elim- 

inating the jury trial. This brief has been incorporated in the 
proceedings of our last meeting and is available to all of you. 

Both Mr. Vaughan and myself are thoroughly satisfied that 

such a provisions is constitutional, and a similar provision has 

been sustained in both Indiana and Illinois. 

BUSINESS MEETING. 

Officers were elected as follows: 

President, B. M. Vaughan; vice-president, A. P. Nelson; A. 

C. Willard and E. R. Jones were elected treasurer and secretary 

respectively. 

It was moved and carried that two new committees be created, 

one on Methods and Results, and the cther on Clean-Out’ Ma- 
chinery. 

The following financial statement from January 20, 1916, to 

March 27, 1917, was read and accepted. : 

Cuassiriep RECEIPTS. 

Balance on hand Jan. 20, 1916________________ $57.50 

Membership fees for 1916-1917_______________ 200.00 

Membership fees for 1917-1918______________ 70.00 

Contributing membership fees_____________-__ 16.00 

Dale vol proceedings == sees awe aes .20 : 

Advertisers in 1915 proceedings_______. ...... 20.00 

Advertisers in 1916 proceedings______________ 617.00 
Borrowed from secretary____________________ 11.66 

Metal 2 a0 oe on ea eee eee Oe
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Cuassiriep EXPENDITURES. 

[Osta regs se owes ala ae nse oe es 1 BID AO 

Mienogra phen =e ene ee ee 116.50 

RPV 18) poorest de sheen ee Ss OSE 26 

MNelephoner vend seme in eae kes eT Lae AD 

See SUD plies 8 ee ee eee GD 
Miscellaneous: 22292 = 22-2222 = | 99 

John Raymond, traveling expenses_____--.---. 25.00 

A. L. Webster, traveling expenses________--__ 20.00 

IB eying et ook nsdn aN este ee Ee! PASO 

B. M. Vaughan, traveling expenses_______----- 20.00 

Potal-expenditures:_—_---_-_ "=" = $995:36 

Respectfully submitted, 

A. C. Wituarp, Treasurer. 

E. R. Jones, Secretary. 

Examined and found correct: 
H. C. Wesster, 

Nye Jorpan, 

Auditing Committee. 

At the closing session the president announced the appoint- 

ment of the following committees: 
Legislation—Peter J. Myers, Chairman, Racine; Frank W. 

Lucas, Madison; G. T. Thorn, Oshkosh; Percival Brooks Coffin, 

39 S. La Salle St., Chicago, Ill.; J. F. Mayer, Richfield; E. R. 
Jones, Madison. 

Standards—J. L. English, Chairman, Waterford; J. Q. 

Daniels, Babeock; C. F. Liens, West Bend; Warren Moore, : 

Ladysmith; A. E. Matheson, Janesville; A. B. Larson, Tomah. 

Methods and Results—O. R. Zeasman, Chairman, Madison; 

P. J. Hurtgen, Burlington; G. E. Brown, Madison; Anton Brost, 

Babcock; A. P. Nelson, Racine; W. B. Coddington, Plover; A. 

W. Dibble, Madison; W. J. Hansche, Racine; C. H. Pratt, Plain- 

field; P. C. Frederickson, Necedah; Carl Foll, Deerfield; E. R. 

Jones, Madison,
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Clean-Out Machinery—C, F. Leins, Chairman, West Bend; 
E. R. Jones, Madison; J. Q. Daniels, Babcock; E. I. Philleo, 
Grand Rapids; R. F. Roberts, Randolph; W. B. Coddington, : Plover. 

Auditing—Nye Jordan, Chairman, Mauston; H. C. Webster, 
Milwaukee; A. W. Dibble, Madison. 

Mr. Carl Foll was elected to honorary membership in the 
association as a recognition of the valuable service he has ren- 
dered to the cause of drainage. ) 

After appointing A. P. Nelson, W. B. Coddington and E. R. 
Jones, a committee to make arrangements for a summer meet- 
ing, the president declared the convention adjourned.
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| are shipped from the largest fac- 

tories near Wisconsin and you 

| save in freight and delivery. 

| ; Haeger tile have been in use 

over 30 years, and this is the best 

| guarantee of quality. 

| T 

| All sizes 4 inches to 24 inches in Diameter 

| We can supply smaller sizes in 

| clay or shale tile, but large sizes 

| above 12 inches are made in shale 

| only. 

Write for valuable booklets on 

| “Farm Land Drainage.” 

5 . a 

Haeger Brick & Tile Co. 
111 Main St. Dundee, Ill. 
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