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TILE DRAINAGE SYSTZi[ FOR TiiL FARM OF F. C. BRAINERD.

Surveysd and designed Ly W. ¥. Brainemd.

The farm on which this drainage system is located
is owned by F. C. Brainerd, auil is dsscribed as follows:
The E.} of the S.W. 1/4 of Sec. 15, township of Brady,
county of Saginaw, State of lichifganes It is located in
a section of the State which is comparatively new, tile
drains not being used to any great extent except for
large drains, The soil varies from a clay, to a sand
loam, and is admirably adapted Tor farming purposes;
but sulfTers greatly from the eTfect of water in the wet
Season.

The svestom g9s designed is not intended to thoroughly
drain the land, as micht be profitable in a vary inten-
sive cvstem of farming, but will ﬁe efrective so far as
a consideration of expense wi_l maxe practicable.

The work of csurveying and leveling was done during
the spring vacation of the year 1888-9, Ths first prorlem
attempted was a survey of the plot with the view of
computing the area of the plot aud ovtazining data for

jééygraphical map. From a risZ?Bgzzizzikéf the section
and “from monw nengs left by i, the corners of the farm
were easily located. m™he survey was begun from the south-

west corner of the farm: which is maried by 2 long stone
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extending about two T24t below the surface. 4 jike

stone umar's the southeast corner, while the north-east
and north-west corners are mavked by white oak posts
2hont 4 or 5 inches squars. The south-west cornsr was
designated as station A, the south-east ccrrer as
station B, the north-sast corner as station C, and the
north-west cornsr as station D Each boundary line was
measured and all cross fences and water way referenced.
FTrom the data obtained from this sirvey the huildings,
fences, and ths cresk cerossing ths north-east corner of
tre Tarm were plaggd on the =ralo of 1 inch to 128 fest
on the accompanying topographical nap.

The work of levelings in order to locate contours
on this map, comprised the determination of thre eleva-
tions at 104 points on the farm; chosen with reference
to irregularities of %19 girfacs. A prinary bench mark
was chosen on ths south-east corner of the sast stoop
of %he house, and was mnariod by a cross. Tre work of
leveling then proceeded with frequent checks and
temporary bench marks. Fron tre data ortained in this
way the contours wema dravn.

From the position and direction of these contours,
and a concideration nf the character of the soil of dif-
ferent portions of the Tarm, the drasinnge cyctem was
decirned, It is evident +thrat the crsaek crossing the
north-sast corner of the plot must i1 t1o ontlet. I'rom

a study of the contours, it wi"l L2 seen that the main



drain 12y ve plac2d in one of two places, and a g£ood
evan grade obteined in eitner position. It mirht bte
Placeod on tre east side of the "arm about 20-30 Tods

from the line, or in the pocition chosen. Tie Teasols
for tre choice ara that the soil of the south-we=t por-
tion of tre farm contains a large amount of clay 2nd

is more ~Tfected by water than is the enst portion of the
farm, and by placing the main drain in this woy it will
rnore directly reach this portion.

The main drain as plaégd on the topographical nap,
and of which there is an accompanying profile{xwas laid
out on tre ground, using stations 100 T~2t apart.

The drain designed to drain the north-west part of
the farm. will not be neegga, it will be necessary
when this portion of the farm comss into cultivation.

In consideration as to what size of tile to usse,
the following computations wers made. On the main line,
the area to be drained is avout 40 acres, Zstimating
that 1 inch of water will fall in 24 hours, trere will
rall ;n 40 A, in 24 hours 14520 cubic feet of water.

As much of this water will be held in the soil it will
be necessary that avbout 1/2 this amount be carried off
by the drain in 24 hours, or 7.2800 cubic fest.

In estimating the amount of water trat a ~iven size
of *ile will esarry off, by Ponlecet's formila .we have

as follows:



Uz 48 (DxH )3

+54 D
V= 48 (5aXee y 3
?5551 B4 x42)

(by surstitution)
U= 2,06 ft. Dor sec.

5/12 X5/12X_22 :_g_'g_?r_c? + Tt.= Avea of crosg.sectio

%g.g._x .06 = 1,12 cu. ft. amount dischrarsed in 1 sec,

1.12 X80 X 60X 24= 85568 = Apount dischargred by

10" tile in one day. It will bs seen that a 10 inch
tile wi:l be anple. By a like computation it can be
shown that an 8 ineh tile will not meet the @emand.
AS thers is no intermediste cize on the market a 10
ineh tile would be used.

Hodgman, in his hook on land s rveying, gives tables
vhich will wveorify these results.

The following is an estimation of the cost of tile
taion from the price 1ist of Clippsert and Spauwlding,

of Lansing, Michigan.

No.1l No.?2 No.1 No. 2

2600 10" tile per thou. $80.00 $40.00 £200.00 $100,00
2750 4 n 18.00 10.00 49.50 27.50
583 " " " 16. 00 7.50 8.44 4,22
20808 21w " " " 9.00 5.00 186.47 103,04
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Trz enst o7 iavin~ the drain, silt basins and outlets,
basad pon'yaring's hook on Lrainags for Profittwill be

as follows:

Dirging 1601 m™s of ditch,®43¢ p3r Tde= £083.43

-
} (radine 1801 mis, © €F p=T Td.m 98,08
Layi~~, covering, ard filling,
1601 rds. @ 10¢ por nd.— 160.10
T 3944,

4 For outlets, silt basins, otc. 80.00
51004, B9

f 70%7) eonst of svstem -
] Using No. 1 tiles- - — - $443.51
i LaboT= = = = = = = - - = 1004.59
“otal- 3»14480 oC
Usinc No. 2 tiles- - - - 234.78
LAabol= = = = = = = - = = 1004.59
Total- —51239.365
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