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Measurement of Irrigation Water
On the Farm

By Frovp E, Brows, Specialist in Irrigation Practice

Water is the most valuable asset of irrigated agriculture. It’s
intelligent and economical use depends largely upon a knowledge of
the amount used. Unless the water is measured, the farmer has no
idea how much water the crops actually use or the amount theyr will
need the following year. What do we mean by a “‘light”” or a
“heavy '’ irrigation? We don’t know unless the water is accurately
measured.

There are many ways of expressing different quantities of water.
such as “‘rights,”’ **shares,”” ‘‘heads,”’ ** Farmer’s Inches.’”’ ** Miner’s
Tnches,”” and other terms. These units are not the same for every
ditch or for every farm, and their use leads to a great deal of con-
fusion. It would be best if the farmer would **unlearn’’ to use such
terms where he has been in the habit of using them. and learn to use
two or three terms which are definite, and which do not vary from
one farm to another. These terms ave cubic feet per second, (which
is also called second-feet) acre-inches, and acre-feet.

vt

Units of Measurement of Water

Cubic foot per second (Second-foot).—A flow of water equiva-
lent to a stream 1 foot wide and 1 foot deep flowing at the rate of
1 foot per second.

Acre-Inch.—The volume of water necessary 1o cover an acre 1
ineh deep, or the amount of water falling on an acve in a l-inch rain.

Acre-Foot.——Twelve acre-inches. The volume of water necessary
to cover an acre 1 foot deep.

One cubic foot per second flowing for 1 hour is equal to approxi-
mately 1 acre-inch. To determine the nwmber of acre-inches applied
to a field—multiply the number of second-feet by the number of
hours the water flows on the field. By dividing the number of acre-
inches applied to the field by the nwmber of acres in the tield, the
number of acre-inches per acre may be determined.

It is seldom necessary and is often a waste of water to apply
Wore than 6 acre-inches per acre in a single irrigation. Six aecre.
inches should penetrate the soil to a depth of from 4 to 6 feet.

The Measuring Weir

A weir consists of a dam or bulkhead made of Tumber, concrete,
“rwmetal, with a noteh eut in the top edge and placed across a stream
through whieh the water pours.
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Weirs can only be used where there is sufficient slope in the diteh
to permit the water to be partially held back and allowed to spill over
the weir, as shown in the figure. In some ditches the banks of the
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diteh above the weir must be raised to hold the water. The bottom
of the noteh over whieh the water flows is called the crest of the weir.

The crest of the rectangular or Cipolletti weir should be level
so that water passing over it will be the same depth at all points.

o The crest should be high
S 74 enough so the water will fall
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1 2H = '/:' N )

o ] e T Set the weir so the sides are
R = /7////“; i vertical. Do not allow the weir
Wl o i ___/ % i

T i fe i P to lean upstream or down-
oy P H i 1

% Y U v stream.

Do not let the ditch above the weir [ill with silt or sand.

The depth of the water flowing over the weir should be measured
far enough from the noteh so that it will not be affected by the down-
ward enrve of the water as it tlows toward the weir.

The measurement may be done by placing a weir gage or rule
on the upstream face of the weir and far enough to one side of the
noteh so that it will be in still water. A simple way is to drive a
nail into the upstream face of the weir at the same level of the weir
crest. The depth of the water is then found by measuring with a rule,
the distance between the top of the nail and the surface of the water.
Be sure the zero point of the gage or rule is level with the edge of
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the crest. An accurate measurement cannot be made by placing the
rule on the crest over which the water is flowing.

Three types of weirs are shown below :
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The bottom of the ditch on the upstream side of the weir should
be about twice as far below the weir crest as the depth of the water
flowing over the weir.

Ww e

The length of the crest of the rectangular weir or the Cipolletti
weir may be 12 inches, 18 inches, 24 inches, or 36 inches, depending
on the amount of water usually flowing in the diteh. The V-noteh
weir is the best for small streams.

After the depth of the water flowing over the weir has been de-
termined ; the number of cubic feet per second (second-feet) flowing
i the ditch is found by using the table on the back page.

The first two columns on the right show the depth of water. If
the depth of the water is measured in feet, use the first column, or
if the depth is measured in inches, use the second column.

Note that the table is for rectangular weirs, Cipolletti weirs, the
V-noteh weir, and for the Parshall flume.  Also, note that for the ree-
tangular weir, the Cipolletti weir, and the Parshall flume, there are
columns provided for the different sizes of these structures. The fig-
ures shown in these columns are the number of cubic feet of water
flowing per second for the depth shown at the left of the table.

For example, suppose the depth of the water measures 6-5-8
inehes or .55 foot over a Cipolletti weir and the length of the crest is
1.5 feet. Enter the colummn marked ‘‘inches” under **Depth of
Water” and follow downward to 6-5/8. Then move to the right, to
the column marked ©1-1/2 feet’” under ** Cipolletti Weir.”’ The fig-
tre at this point is 2.07, which indicates that the amouut of water
flowing is 2.07 cubie feet per second.

If a 2-foot rectangular weir were being used the flow would be
2.60 cubie feet per seeond. or if a Vonoteh weir were being used. then
the flow would be .364 cubic foot per second. The figures used in
this example are in bold-face type in the table.
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Some ditches are so nearly level, that it is impossible to use
either a weir or a Parshall flume. In this case a measuring device
known as the Submerged Orifice may be used.

Information regarding both the Parshall flume and the Sub-
merged Orifice may be secured from the local County Extension
Agent, or by writing to the Extension Serviee, Colorado State College.

Irrigation Equivalents

The following figures may be used for changing one unit of
water to another, and in computing the volume of water delivered
by different rates of flow.

1. Onme cubic foot per second (Second-Foot) equals:

38.4 Colorado Miner’s Inches

448.8 gallons per minute

Approximately 1 acre-inch per hour

Approximately 1 acre-foot in 12 hours

Approximately 2 acre-feet per day (24 hours)
2. One Acre-Inch equals:

3,630 cubic feet
27,154 gallons

3. Onme Acre-Foot equals:

43,560 cubic feet
325,851 gallons
12 acre-inches

4. One Cubic Foot equals:

1,728 cubic inches
7.48 gallons
and weighs approximately 62.4 pounds
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