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This wooden Clppolletti weir near Jerome is a typical measuring device in use in
Id3ho. It is easily Installed and gives reliable wliter m~asurements.

Summary

ACCURATE water measurement is necessary for satisfae
tory operation of the irrigated farm.

Most farmers are able to make, install, and operate their
own measuring devices.

Farm-made devices are accurate when made, installed, and
operated properly.

Fully contracted weirs are simple, accurate, and require but
one reading of head (h) for determining flow. They need
excess fall in the ditch for free-flow measurements.

The suppressed rectangular weir may be used where desir
able to measure water in a flume or box not having enough
width for complete contractions. It requires excess fall.

Submerged orifices do not require large head loss for oper
ation. They are easily clogged and have a small range of meas
urable flow.

The Parshall measuring flume combines the advantnges of
the weir and the submerged orifice. It is more complicated
to make than the ordinary weirs or submerged orifice.

A definition of terms used here and listing of equivalents
are in the appendix of this bulletin.
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ACCURATE measurement of irrigation water permits more in
tellig,mt use of this valuable natural resource. Such measure

ment reduces excessive waste and allows the water to be distributed
among users according to their needs and rights.

The farmer can measure his irrigation water accurately with a
device that he can make at home. This bulletin gives him infor
mation for making, installing, and operating suitable measuring
devices and instruction for measuring water with them.

Generalt
We measure water in two distinctly different ways, (1) at rest.

and (2) in motion.

WaleI' at Rest
We say that water in tanks, in reservoirs, and in the soil is at

rest and we measure it in units of volume. The most common units
used in expressing volume of irrigation water at rest are the gallon,
the cubic foot, the acre inch, and the acre foot.

Waler in Motion
When water is flowing in pipes, ditches, and canals, we say it

is in motion and measure it in rates of flow, or units of volume
passing a point during a unit of time. The more common units
used in measuring irrigation water in motion are cubic feet per
second, gallons per minute, and miner's inches. We call these rates
of fluw "discharges."

Do not confuse units of volume with units of rates of flow. The
rate of flow always considers the element of time.

Measuring Devices
The measuring devices we discuss in this bulletin are for measur

ing water in motion.
All accepted farm measuring devices have been developed and

proved by thorough study. The conditions under which each device
will operate accurately have been determined. These conditions are
referred to as "standard conditions." To measure water accurately
with these devices, it is necessary to duplicate approximately the
"standard conditions."

All common measuring devices reQuire head, or fall in the water
surface, for operation. The loss of head required depends on the
type and size of the device used and the maximum flow to be
measured.

The common measuring devices which you can make on the fann

·Auocio.le Apieultural En~ and Irriptioni<t, Idaho AiDWN.1mraI~t Statb.
..lola.... StIlte RedIl...tioo:t. En~. SI_1e of Idaho, BoOMo. "idaho.

fDd"1nllil;ID ollftlDf will be fouDd iQ the APPft'Illi. pqe 28.
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4 IDAHO AGRICULTURAL EXTENSION DIVISION

include common weirs, submerged orifices, and the Parshall meas
uring flume. Each measuring device has its advantages, disadvan
tages, and limitations. You should select the device which will suit
your local conditions most economically.

Weirs
A weir is a regularly shaped overpour notch in a vertical wall

bulkhead placed across the stream. It is the simplest form of \Vater~

measuring device for open channels and is easily constructed on the
farm. Undf'r standard conditions it will give reliable results. Dis
charge tables are given for triangular, rectangular, Cipolletti. and
rectangular suppressed weirs.

90·'1

WEIR EDGES !SHARP

I

CIPOLLETTIRECTANGULAR

B[V[LLEO TO 45'TO LE,lV[ UPSTR["'~

~~~~~~::s~ \.,. ''Of""~,,- "'-----'c_

Figure I.-Downstream side of wooden contracted weir notches.

Standard Conditions for Weirs
The weir wall or bulkhead mllst be vertical (not leaning upstream

or downstream), set at right angles to the direction of flow of the
stream, and must extend far enough into the bank to be secure.
The weir box, or weir pond, must be large enough to reduce the
velocity of the water approaching the weir to less than Jh foot
per second (practically still water), and to bring it to the weir in
a straight even flow without eddies or swirls. Baffles may be put
in the weir pond to reduce velocity and equalize the flow. The weir
box or pond must be kept clean of silt accumulations or the velocity
of approach will be increased due to the reduction in section, and
more water will pass over the weir than the gauge indicates.

The height of the crest above the bottom of the ditch upstream
from the weir should be at least twice the maximum head to be
measured. The crest being above the ditch bottom is referred to as
"bottom contraction." To meet standard conditions, then, the bot
tom contractions must be 2H or greater.

The side of the weir extending into the stream past the side of
the ditch is referred to as "end contraction." Each end contraction
must be equal to or greater than twice the head being measured.

The weir notch must be regular in shape and its edges must be
rigid, straight, and sharp on the upstream face. The edges need
not be knife edges but they must not be rounded nor more than
It8 inch thick except for large discharges. When cut directly from



FARM WATER MEASUREMENT

•

5

a wooden bulkhead, the weir notch should be beveled on the down
stream side to an angle of 45 degrees 80 that the water flowing
over the weir will not touch the bulkhead or weir notch except at
the upstream edge and will have an air pocket under the sheet of
falling water. When the edges of the weir notch are made of metal
strips nailed to the wall, the wooden notch is beveled or is cut
enough larger to obtain the same effect. As wooden weir notches
are likely to crack and warp, metal strips are always desirable.

The weir crest must be level and accurate as to length (Ih inch
error in the length of a 12-inch weir will change the discharge
approximately 1 percent.)

The level of the water downstream from the weir must not be
higher than the weir crest at the maximum flow to be measured,
or there will be no air pocket under the crest of falling water and
free-flow conditions will not result. (All discharge tables in this
bulletin are for free-flow conditions although the Parshall measur
ing flume may be partly submerged without altering the free-flow
formula.)

The depth of the water flowing over the crest of the weir should
not be less than 2 inches (.17 ft.) for accurate measurement, nor
more than one~third the crest width. For heads greater than one
third the crest width special precaution must be taken to insure
complete contractions.

The weir gauge must be set away from the weir notch. It may
be set on the weir wall far enough from the side of the notch to
be in practically still water. A better place to set the gauge is 3 or
4 feet upstream from the notch and as near the side of the weir
pond as possible and yet be in the water at all discharges. The
zero of the gauge should be set with a good level at the exact ele
vation of the weir crest. (Do not set the gauge by filling the pond
with water to the point where it starts to flow over the weir crest.
Such a setting will not be correct. The water surface raises some
what above the weir crest before it begins to pour over.)

Construction and Setting of Weirs

Weirs may be constructed of wood, metal, or concrete and may
be either portable or permanent. The simplest type of weir instal
lation is a notch cut in a plain wooden bulkhead set across the
stream where there is ample fall. When the soil is of a nature that
will hold the bulkhead, the installation may be made as shown in
Figures 2 and 10.
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Oow,..weol'll toe. of weir bulibeocl "lith
out wei, plot,

Upstream fllce at weir bulkMod .how
~ metal nlctonl)ukw weir plot.

Looking upstream on "lolled ••ir
Note IhlI '70Ye1 ond rod! prot.c:tljtQ

apron and the Ilaff 9U09t Ioccrhon

laollin9 dowr\slreom 011 inslllll.o ."t
Note !he end and bottom conIraction.

CII'ld Iloff ~. loca1lon

L~fl: Th' iMlolled ..I, IlrUClur.
in operation

Figure 2.-Thls type ot weir structure is easy to make, install, and
operate and Is adapted to use in heavy and medium textured soils.
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Figure 3.-Structure ror rectangular, Cipolletti, and 90- V-notch weir
plates ... suitable for light soils.

Table 1. Symbol dJmenslons and capacities for weir bulkhead shown In
F~re 3.

, .2 to •• .2 to •• • • • , • • I • I 10 f-~- •U .3 to 1.7 .3 to 1.8 I • • , , • • • • •• ~ ,~ .4 to 3.7 1 • , • , • • , • •, .6 10 alii .11 to 10.0 1 • 11 • • , • , • • • , •• .n M lI,UI .1:1 10 2U.7 • .. , , • • • , • , •

e- R_lDO:I>ded ....... S)"IIOboI.~

I~ ol~t C I A I I I J I KIM I N
ft. RedaaJlUb;r Ctpo1Jettl ft. Ia. ft. Ia. It ,no fl. in ft. Ia.1 ft. ,n.l fl. in

For RectaDj'Ular and Clpollettl Weirs

•, .0 to 4.0

For 90 V-notch Weirs
1 7 38211222112S
108653331134
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Very often a weir set in a deep ditch will back the water up far
enough to form a suitable weir.pond without further excavation.
If the pond is not large enough to cause complete contractions on
the weir, it may be enlarged evenly for a distance and then tapered
graduall)' to the ditch section.

When the soil is light and will not hold a simple weir waU or
bulkhead, a box is built with wings and cutoff walls as shown in
Figure 3.

Portable weirs are usually small and commonly are made of sheet
metal suitably reinforced. They may have the weir scales fastened
to the bulkhead and, if there is a scale on each side of the notch,
the weir can be leveled from the water surface.

Free-flow conditions can be obtained by setting the weir at an
elevation that will give free fall and then building up the banks
above the weir; or, if there is excess grade below the weir location,
the weir may be set low and the ditch below deepened to obtain
the same effect.

Weir Scales or Gauges

The weir scale consists of a strip of wood or metal graduated in
inches and fractions, feet and decimals, or directly in units of flow
or discharge per minute. A scale graduated directly in units of flow
will fit all weirs of the same design and size when operated under
standard conditions but will not fit another weir of a different de
sign, or of a different crest length.

The scale or gauge may be set in the weir pond as stated under
"standard conditions" or may be set in a stilling well or box at the
side of the pond. The stilling well is connected to the weir pond
by a small pipe set below the water level. The function of the still.
ing well is to present a water surface at the same elevation as the
water surface of the weir pond completely without turbulence or
surges. The connecting pipe must be small in comparison to the area
of the well or it will transmit surges. The pipe must be kept freely
open or the well will not give a reliable reading.

The practice of reading the head by holding a rule on the crest
and allowing the velocity of the water to "pile up" on the rule is
not recommended although, with a rule of the right proportion
and operated by an expert, it gives very close results. If the rule
is not of the proper width or leans from the vertical, the reading
will not be correct. Gauges are not read directly on the crest of the
weir for the reason that the surface of the water has a decided curve
downward as it a'Pproaches the weir.
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_,--,'-0·----·1

-...h"f+- ClPOlL.ETT;.:':;:'::;;:;:;'::J/f" ·r" •••

l'fi4.1'14- V; WElDED
L--""

ANGlf FRAM€. .
•
• '2 GAUGE (MIN).

PLATE

I' 3'-0· , I
DOWNSTREAM FACE

MEASURABLE FL.OW 'N . A.
ANG CIP L TTl

'2" 0.2 TO 0... 0.2 TO O.~

18" 0.3 TO 1.7 0.35 TO 1.8
24' a.~TO 2.3 0.4.5 TO 2.4

Figure 4. -Portable weir bulkhead Cor rectangular or Clpolletti notches.

5'-0· 'II'

T
. . . .

· . .• 22'...,
APPROXIMATE MEASUR-

12 G~UGE PLAT ABLE FLOW IN C. F.S..
• .MIN)• 0.03 to 0.9

DOWNSTREAM FACE

Figure 5.-Portable 90" V-notch weir.
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If the scale is to be mounted on the weir bulkhead, it should be
fastened to a board slightly longer than the scale and the board
fastened to the bulkhead. This will facilitate setting the gauge and
removal if desired.

Weir gauges must be set accurately and checked occasionally.
If a permanent scale is not wanted at the weir, a stake may be

driven in the weir pond with its top at the elevation of the weir
crest. or a block may be nailed to the bulkhead with its top at the
elevation of the weir crest and the reading of the head may be
made with a pocket rule or scale.

Operation of Weirs
Having made and set the weir and gauge there is little difficulty

in determining the discharge. If a gauge is installed, read the gauge
at the water surface, look in the correct table under "Head" for
that reading, and carryover to the right to the column headed
by the length of crest of the weir you are using, and the discharge
in cubic feet per second will be found. If the discharge is desired
in Idaho miner's inches, multiply by 50. Fifty Idaho miner's inches
equall cubic foot per second (c.f.s.).

Be sure to have the right table and the right weir crest length.
Be sure to find the head (H) in the same units in which the

measurement of the head was made. Commercial weir scales com*
manly are made in feet and decimals and most rules are in inches
and fractions. Heads in all tables are given both in feet and deci
mals and in inches and fractions.

Example: The head on an 18-inch (1.5') crest
length Cipolletti weir is read at 3%. inches. What
is the discharge in miner's inches (Idaho)?

Refer to table 5, the discharge table for Cipolletti
weirs. Under ''In.'' of the column headed "Head H"
find 3%.. Reading opposite this head from the col
umn headed "1.5 feet" is the figure .869. This is the
discharge in cubic feet pel' second. To convert to
miner's inches (Idaho) multiply c.f.s. by 50.
50 X .869 = 43.5 inches flowing over the weir.
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Figure 6.-The operator is measuring the water over a double rectangular weir by
the "pile~up" method. This method is not recommended due to the difficulty in
getting an accurate head reading. Rather, the head should be measured in still water
away from the weir notch.

Advantages of Weirs

Weirs are simple, cheap, and reliable. They require only one
reading of the head to determine the discharge. They are not
cloggd easily by moss and floating trash.

Disadvantages of Weirs

Weirs require an excess fall in the stream equal to the head of
the largest stream to be measured.

Silt accumulates in the weir pond making its cleaning necessary
for accurate measurement.
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----rr::~~__~B"':~~~LETTI WEIR PLATE

Cl . ~_RECTANGlLAR WEIR PLATE

t .;: I '_'~""'4ii>l
• " I :t---
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D

Figure 7.-Bulkhead for rectangular or Cipolletti weirs ... suitable for
medium and heavy solls.

Table Z.-8ymbol dimensions and capacities for weir bulkhead shown In
Figure 7.

em. R"""""""'ndlld faille of Symool dimensionl....~ _u~tln • C 0 • F G XL CJ..... ._....., c...... !t. in. ft. in. fl. in. ft. "'. ftl in. fL in. ...
I., .~ •• h •• I. " • I • • • • 10 •
U ~w L> ~~ .. • , I. • • • • • , • I ,
••• Aw U .• w .., , •• • • .n , • .n 1 1 ,.
S.O· b U .1110 10.0 • '" 1 • • • • • • • I • ••".0· .810 19..5 .91o!O.1 • • • , • • • • I 10 •

The Rectangular Weir

The rectangular weir, as its name suggests, is a weir whose crest
is horizontal and whose sides are perpendicular. It is the oldest
form of measuring weir and is the most easily farm-made.

Table 4 gives the discharges over rectangular weirs with com
plete contractions.
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and capacities for weir structure shown in
Firun 8.
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Table 3.-Symbol dimensions

C....t Recommended ....." of Symbol d~iot>l

10 1 f

For 90 V-Not.cb Weirs
11651611836283.(l2. to 1.3•••
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For Reda~ular and ClpolldU Wein.. .• ~ • .~ .- • • , • • • , , • • • " .. •
I.' .~ .., ., ~ I.' I 1 • • I • • , • • • ,

" .. ,
••• .~ SA .~ 8-:7 • • • • 0 • 0 , • I , a ..
3.0· .0 .. .. .~ •• I • • • , 0 a • a • a • • , I a • ...... .8 10 19.3 .8 10 20.7 • 0 " a • a" 0" , , • • • .. •

0

••• .Ol! 10 <1.0 181126l!!23ff 38<1 1 •
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Table 4.-DLseharce table (or reetan,-uJar "elrs ha\-lol" complete contractions.··

liNd II Difd>.arJ<:. Q. Ia cubic fed per IItClOrId U",d II llifdl,arle. Q. Ia ""hie feet pn oectIDd
C....t lm.tb C....I '"'Ith

Fl. or In. 1.0 fl. l.S ft. 2.0tl 3.0 ft. 4.0 ft. Fl. Or I". 1.0 fl. I.S ft. 1l.OH 3.0 ft. 4.0fl.

0.10 lh 0.105 o.l5a 0.212 0.319 0.427 0.81 .. 2.2S· 3.41" 4.50- 6.9,5 9.33
0.11 lh 0.121 0.18.2 0.244 0.361 0.4\11 0.112 '" 2.29" 3.47· ''''.67· 7.08 ,.'"
0.12 '. 0.137 0.207 0.277 0.418 ."', .." ," 2.33" 3.54° 4.75° 7.21 9.67
0.13

iB
O.IM 0.233 0.312 0.470 0.629 .... ". 2.37· 3.60" 4.801 0 "', 9.8ot

0.1-& 0.172 "'" ..... 0..524 0.701 .." ". 2.<11'" 3.60" 4.92" ' .... 6 10.01
0.15 0.191 ..... U" •..., 0.718 .... ". ~t46· 3.72" 5.01" U, 10.19
0.16 '" 0210 0.316 O.4i3 ..... ..... .r. '.. 4 ..50" 3.79" 5.10· 7.72 "..0.17 '. 0.229 0.341' 0.463 ..... ..... ....

:~
2.~· 3.SS" lUS" ,.., "....0.18 '. 0.2-&9 0.376 ..... 0.760 1.02 .... 2.58" 3.01· 5.21· ,... 10.71

0.19 ,.. 0.2.0 0.~7 0.546 •.." 1.10 .... "n 2.62- 3.98- ,.,. 8.U: 10.89
0.20 .- 0.291 0.439 .." •.,.., 1.19 0.91 '" 2.67- 4.05' a ••4- .." 11.07
0.21 '" 0.312 0.472 0.632 0.9a.i 1.28 0.92 ". 2.71' 4.11' a.53- 8.3S 11.25
0.22 " 0.3:l5 .""', 0.677 LO>!. 1,37 0.93

"~
2.7a· 4.IS· a.62· 8.52 11.43

0.23 " 0.3.58 0.a39 0.723 "00 1.46 0.94 II,\, 2.79' 4.24' a.71- .... 11.61
0.24 2ii 0.3:10 O.a74 0.769 1.16 I.aa 0.9a "* 2.84- 4.31' a.so· S.79 11.79
0.2a , 0.0104 0.609 0.817 1.23 1.6a 0.96 '" 2.S8- 4.37- 5.89' 8.93 11.9S
0.26 '" OA2S 0.646 0./165 1.31 1.75 0.98 "* 2.93' 4.44' 5.98- '.00 12.16
0.27 " 0.4a2 0.852 0.914 1.38 "" 0.98 ". 2.97' 4.51' 6.07' 9.20 12.34
0.28 .- 0.0177 0.720 ..... 1.46 1.9a 0." "" 3.01' 4.57- 6.15' ,... 12..53
0..29 '" 0..502 0.7a5 1.02 ", '.M "00 " 3.06- 4.64- 6.25' 9.48 12.72
'.30 " 0.527 0.7Sl11 1.07 \.lll 2.16 1.01 "* 4.71- ..... 9.62- 12.91..- " 0.'" ..... 1.12 ".. !ue 1.02 ,,.. 4.78' 6.43- 9.76- 13.10
0.32 :U .... 0.876 1.18 1.77 ,., ".. ,,~ 4.85- 6.52- 9.90- 13.28.., 0.000 0.916 "", >.S. 2.48 ,,0< 12~ 4.92- 6.62- 10.().I- 13.41.... •• 0.634- 0.957 .... ".. '"'. "M '" 4.9S- 6.11- 10.18- 13.66.., •• 0.661- ..... ".. 2.02 2.71 "00 '" a.05- 6.80- 10.32' IUI3... :* 0.6SS· ".. 1.40 2.11 2.82 1.07 "n 3.12- 6.90- 10.46- 14.(14
0.37 0.717' 1.05 1.4S •.W 2.94 "OS " 3..20- 6.GG· 10.61- 14.U
0.38

:~
0.743' 1.15 LSI 2.2S '.00 "00 ". S.26- 7.09- ID.7S- 104.43

0.39 0.774' 1.17 LS7 2:.37 3.1/1 1.10 ". 5.3"- 7.19- 10.90- 14.64
DAD :n 0.110'" 1.21 "" 2.•6 '.30 1.11 .,. SAl- 7.2S- 11.04- 14.83
0.41 0.83S· 1.26 1.69 2.as S.·42 1.12 ". SAil- 7.Sq- 11.19- 111.0S
0.42 '. 0.8es- LSD 1.75 '.M 3.S·1 1.13

"~
S.55- 1,47- 11.54- 15.22

0.43
l~

0.893' "" 1.81 2.74 3.67 1.14 " a.82- 7.a7- 11.4/1- 1.'5.41l
0.44 0.9U- 1.40 1.118 ..., ,... 1.15 " S.99- 7.68- 11.64- 15.61l
0.43 ,~ 0.93.5' 1.44 ".. 2:.93 3.93 1.16 "" 5.77- 7.711- 11.79- 15.112
0.46 " 0.98(1' 1...9 '.00 ,... .... 1.17 ". 5./1.4' 'UI6- 11.94- 16.02
0.47 .. I.D!- ,... ,." 5.12 4.18 1.18 '.... ,.... 7.98- 12.09- "....0.48 " 1.03' '" !US .., 4.52 1.19 14'4 5.9/1- 8.0(1- 12.24- Ill.43
0••9 '" 1.08' "S< U. S>. 4.43 1.20 ".. 6.06- 8.16- 12.39- 16.83
• .30 • 1.11' 1.6'1 .... :U2 4;~1l 1.21 '.. 6.15- 8.26- 12,54- 16.113... .. I.IS· 1.73' .., '" 4.12 1.21 "* •.w. 8.33- 12:.69- 17.03... .. 1.18- 1.78- 2.•0 3.112 .... ".. "* 6.n- 8.46- II.SS- 17.2.5
0.53 .- 1.11' 1.114- 2.46 3.73 .... I.U 14~ 6.3.';' 8~~8- 12.99- 17.4.'5
0.54 .. 1.2.'5- 1.1l9- 2..'53 a.lIs 5.13 "" " 6.43' 8.66- 13.104- 17.8.'5
O.lIS

:~
U18- 1.94- ,... 5.114 S.27 1.26

"~
13.30- 17.117

0.56 1.31- 1.00' 2.S7 4.04 S.42 UI7 " 13.01.'5' 111.01
0.57 :n 1.35- 2.04- 2.74 4.15 Se'IS 1.28 "* 13.61' 111.2S
0.118 1.311' 2.09- 2.!U 4.2:6 5.70 1.29 '''' 13.77- ItL~O.., '. 1.42- 2.15- ,... 4.36 ,... 1.30 ,,* 13.93- 18.71•.'" '. 1.45- 2.20- ,... 4.011 '.00 1.31 15% 14.09- 18.91l
0.61 ;* 1.49- 2:.2.5- ,... ... 6.14 1.32 "n 14.!4- 19.12
0.62 1.52- 2.31- 3.10 .... U, ".. " H.40- 19~"".." ;~

1.116- 2.36' 3.17 4.lIt e.44 ".. '.. 14.56- 19.35'.... 1.60- 2..,,2- ,,. 4.92 6;"g ,., ". H.72:- 19.77-.., ," 1.83- 2.47- 3.3! ,... 6.75 "ee "*
14.85- 19.98-.... ," 1.67- ,.... 3.40 S.tS .... 1.31 " 15.04- 20.20-.... •• 1.71- 2.59- 3.41- US ,... 1.38 l:fl 15.21'1- 2n.4!·.... .. 1.74- 2.64' ,.... U. 7.21 1.59 15.36- 20.64-.... '" 1.78- 2.70- ,". 3."9 7)'18 1.40 "11 15.53- 1l0.se-

0.70 .- 1.112- 2.76' 3.71- S.81 7.!I! Loll " 15.69- 21.0S·
0.71 '" 1./16- 2.RI· B.7S· .'5.73 7.68 1.42 ". 1.'5•.<15' 21.211'
0.72 .* 1.90' 2.117' 3.sa· ,... ,.... 1.43 ". 16.0!!- 21.52-
0.73 .. 1.9S- 2.93' 3.94' 11.97 '.00 1.44 ,,. 11I.1f"- 1I1.7oC·
1'1.74 '" I.fl7· !.OO- ...n!- ..", .'l.17 1.45

"~
IS.34- !lUI6-

0.75 , 2.01- B.OlI- 4.10- 6.21 S.33 1.46 " 16.1'\1- 22.tS-
0.16 .. !.05- 3.11- "'.111- .... 8.49 1.47 "* 16.Sq- 22.41-
0.11 '" 2.09' 3.17- 4.1l6- 6.45 .... 1.48 ,,. 111.85- 1l2.84·
0.78 .- 2.15' ,,.. .... U, 8.1I1l 1,019 ,,. n.nl- 22.1l3-"'. " 2.17- ,.... 4.42- 6.70 .... • .30 " 17.n- 23.08-.... '" !.11- ,.,. 4.51- .... 9.t6

( 0 566Ll.8 )"Computed from the formula. Q=3.t47LH1.4lL.. 1'+ 2L1.8 01.9-= a.. for- hnclJ alxwe yj L. Special p.-e..lltloD1 DlUit be takea for mmptcle conl"~ for
IheM d eh~ 1-0 be acea.re.te.
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Figure 9.-Concrete structures like this Cipolletti weir near Caldwell, Idaho, are
more expensive but longer lived than the ordinary wooden structures.

The Cipolletti Weir

The Cipolletti weir differs from the rectangular in that its sides
slope outwardly 1 to 4 (1 inch horizontally to 4 inches vertically.).
It is the most common weir in general use in Idaho, although it is
no more accurate nor convenient than the rectangular weir. It is
named after Cesare Cipolletti, the Italian engineer who first pro·
posed its use.

Discharges over Cipolletti weirs with complete contractions are
given in Table 5.

The 90° Triangular, or V-Notch Weir

The 90° V-Notch weir has no crest length as the sloping sides
come together to form the crest. Each side has an angle of 45°
with the vertical or horizontal, making a total notch angle of 90°.

The advantage of the V-notch over other weirs is its ability to
measure small flows accurately. Considering the recommendation
that the minimum head to be measured over a weir is 2", this is
readily evident by checking the weir discharge tables.
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Table 5. Discharge table for Clpolleltl weirs with complete contractions.··

Head H Discluorge, Q. in c:ubic r""t per se<Xl1:Id Head H Dischar,e, Q. in cubic reel per seoond
Crest lenath Crest Ienilh

Fl. or In. 1.0 ft. I.S ft. 2.0 ft $.0 ft. -4.0 ft. Fl. or In. 1.0 ft. 1.15 ft. 2.0 ft 3.0 fl. 4.0 ft.

0.10 " 0.107 0.160 0.2.14 0.321 0.429 0.81 .. 2.61" 3.77" 4.95" 7.31 9.69
0.11

:~
0.123 0.185 0.246 0.370 0.494 0.82 'il 2.66" 3.84" 5.04· 7.45 9.87

0.12 0.140 0.210 0.280 0.421 0.562 0.113 '" 2.7'° 3.92" 4.14" 7.59 10.05
0.13 '. 0.158 0.237 0.3\6 0.474 0.632 0.... Wn 2.77" 3.99· 5.23" 7.73 10.23
0.14

m
0.177 0.264 0.332 0.528 0.706 0.85 Wn 2.82" 4.07· 5.33" 7.87 10.42

O.IS 0.195 0.293 0.390 0.586 0.78l! 0.86 W~ 2.87· 4.14." 5.43" 8.01 10.60
0.16 0.216 0.322- 0.430 0.644 0.860 0.87 W 2.93' 4.22" 5.52· 8,15 10,79
0.11 'n 0.231 0.353 0.410 0.105 0.941 0.88 'on 2.98· 4.29· 5,62· 8.30 10.98
0.18 'n 0.258 0.384 0.512 0.168 1.024 0.89 W" 3,04· 4.31· 5.72· 8.44 11.l1
0.19 " 0.280 0,417 0.555 0.832 1,110 0.00 W~ 3.09· 4,45- 5.82- 8.59 11.36
0.20 " 0.302 0.459 0.599 0.898 1.20 0.91 " 3.15- 4.53· 5.92- 8.13 lUi5
0.21 ,. 0.324 0,484 0.644 0.966 1.29 0,9:1- Un 3,20· 4.60· 6.02· 8,88 11.14
0.22 " 0.349 0.519 0.691 l.04 1.38 0.88 U~ 3.26· 4.68· 8.13· 9.03 11.94
0.23 ,. 0.314 0.555 0.139 1.11 1.41 0.94 U" 3.32· 4.76· 6.23· 9.11 12.13
0.24 ,. 0.397 0.591 0.786 1.18 1.57 0.95 U~ 3.37· 4.84· 6.33· 9.32 12.33
0.25 , 0,423 0.628 0.836 1.25 1.67 0.96 11% 3.43" 4.02· 6,44· 9,48 12.53
0.26 '" 0,449 0.667 0.886 /.'" 1.77 0.97 '" 3.49- 5.00- 8.55- 9.82 12,72
0,21 '" 0,475 0.705 0.937 1.40 1.87 0.98 '" 3.55· 5.09· 6.64· 9.78 12.92
0.28 '" 0.50! 0.745 0.900 1.48 1.97 0.99 ,.. 3.61- 5.17· 6.75· 9.93 13.12
0.29

,. 0.529 0.785 1.04 1.56 2.06 /.00 " 3.87· 5.25· 8.66· 10.08 13.32..,. '" 0.557 0.827 1,l0 1.64 2.19 1.01 ,,. 5.33· 6.96· 10.24- 13.53
0.31 ,. 0,586 0.669 1.15 1.73 '.00 1.02 "" 5.42· 7.07- 10,40- 13.76
0.32 '" 0.615 0.911 1.21 1.81 2.41 1.03 '" 5,50- 7.16- 10.55- 13.94
0.'" '" 0.644 0.954 1.27 1.69 2,52 1.04 ". 5.59- 7.20- 10.71- 14.15
0.34 11: 0.675- /.00 1.32 1.98 U. 1.05 ,,~ 5.67- 7,40- 10.87- 14.35
0.88 0.705· 1.04 1.38 2.07 2.75 /.00 ,,. 5.76· 7.1I1- 11.03- 14.56
0.36 'n 0.735- /.00 1.44 2.16 2.87 1.07 "" 5.84- 7.62- 11.18- 14,76
0.37 'n 0,767- 1.13 /.5O 2.25 U. 1.06 "" 5.93- 7.73- 11.35- 14.98
0.38

:~
0.799- 1.16 1.57 2.34 3.11 /.00 "n 6.02· 7.84· 11.51· 15.10

0,39 0.832- 1.23 1.63 2.43 ,.'" 1.10 "n 6.JI· 7.98· 11.88· 15.41
0.40

:~
0.866- 1.28 1.89 2.53 3.38 1.11 "* 8.20- 6.07- 11.64- 15.62

OAI 0.899- 1.32 1.78 2.62 3.49 1.12 " 6.29- 8.18- 12.00- 15.64
0.42 'n 0.932- 1.37 1.82 2.72 3.61 1.13 ,,. 6.37· 8.29· 12.16· 18.04
0.43 ;~

0.987· 1.4:1- 1.89 2,61 3.74 1.14 "" 6.46· 8.41- 12.33- 18.28
0.44 1.00- 1.47 1.95 2.91 3,67 1.15

"~
6.56- 8.53· 12.50· 16.48

0.45 ,~ 1.04- I.S3 2.02 3.01 4.01 1.16 '3/ 6.85- 8.65- 12.67- 16.70
0,48 ,. 1.07- 1.5S '.00 3.11 4.14 1.17 "n 6.74- S.76- 12.84- 16.03
0.47 ,. 1.11 • /." 2.16 3.21 4.26 U8 "Q 8.83- S.SS- 13.01- 17.15
0.48 ,. 1.15· 1.68 2.23 3.32 4,41 Lt9 '" 6.93- 9.00- 13.16- 17.37
0.40 ,. 1.18- 1.74 ,... 3,42 4.55 1.20 ,,~ 7.0Z· 9.12- 13.35- 17.59
0.50 , 1.22· 1.70 2.37 3.53 4.69 1.21 ". 7.11· 9.24- 13.52· 17.81
.." .. 1.26· 1.85· 2,44 3.S4 .." 1.22 ..~ 7.20· O.M· 13.69· 16.03
0.52 '" 1.30· 1.90· 2.51 3.74 4.07 1.23 ..~ 7.30· 9.48· 13.67· 16.27
0.53 .. 1.34· 1,9S· 2.59 ..., 5.12 1.24 14'1i 7.40· 0.00· 14.04· 16.49
0.54 ,. 1.36· 2,02- 2.66 3.96 5.26 1.25 " 7.49· 9.72· 14.21· 16.71
0.55 .. 1.42· 2.07- 2.74 4.07 5.41 1.26 ". 14.30· 16.95
0.56 .. 1.46· 2.13· 2.81 4.18 5.56 1.27 ,,. 14.56· 10.17
0.57 gU 1.59· 2.19- 2.89 4.30 5.71 1.28 ,,. 14.74· 10.41
0.58 1.54· 2.25· 2.07 4.41 1I.66 1.29 ". 14.02· 19.65
0.59 'n 1.58- 2.31· 3.05 4.53 0.Ql /.30 ,,. 15.11- 19.5S
0.00 'n l.62· 2.37- 3.13 .... 6.17 l.31 ,,. 15.20- 2O.n
0.61

l~
1.67· 2.43· 3.20 4.76 S.32 1.32

"~
15.4S· 20.34

0.62 1.71· 2.40· 3.28 us 6.47 1.33 " 15.&1- 20.58
0.63

~n
1.75· 2.55· 3.37 '.00 '.88 1.34 "n 15.82- 20.82-

0.64 1.80· 2.62· 3.45 5.12 6.70 1.25 "n 16.01- 21.0S·
0.65 m 1.84- 2.68· 3.53 5.24 6.95 1.36

"~
16.10- 21.20-

0.66 1,89- 2.75· 3,61 5.36 1.JI 1.37 " 16.37· 21.53·
0.67 'n 1.93· 2.81· 3.70· 5.48 7.28 1.36 ". 16.57· 21.78·
0.68

:~
1,98- 2.87· 3.70· 5.61 7.44 1.39 16U 16.711- 22.OZ-

0.69 2.02- 2.94· 3.87· 5.73 7.61 1.40
"~

16.94· 22.27-
0.70 ,~ 2.07- 3.01· 3.9S· 11.66 7.77 1.41 " 17.n· 22.51-
0.71 ,. 2.12- 3.07· 4.04· 5.99 7.04 1.42 "n 17.31- 22.711-
0.72 .. 2.16· 3.14· 4.13· 6.12 8.1l 1.43 "Q 17.1I1- 23.01-
0,73 .. 2.21- 3.21· 4.22- 6.24 8.26 1.44 " 17.70- 23.20·
0.74 .. 2.26· 3.26· 4.31· 6.38 6.45 I.4S ,,~ 17.89· 23.50·
0.75 , 2.31· 3.35· 4.40· 6.51 S.62 1.46 ". 16.08· 23.75·
0,76

:~
2.36· 3.42· 4.40· ,... '.60 1.47 ,,. 16.28· 24.01·

0.77 2.41· 3.49· 4.58· 6.77 S.97 1.46 '" 16.47- 24.2S·
0.78 .. 2,46· 3.56· 4.67· 9.90 0.15 1,49 ,,. 16.66- 24.50-
0.79 ,. 2.51· 3.63· 4.76· '.M 0.33 I.S0 " 18.85- 24.75-
0.60 .. 2.56- S.70- 4.85· 7.18 0.51

··Computed with the formula Q 3.247LII1.48- } O.566Ll.6
~HI.9+0.609B2Jl11+2Ll•

• 01<c:h.rges are for heacb .bo'·e l-i L. Special precaution. mu.t be taken fOT complete contradion. fOT theM!
<1;sch''''ll''" to be aecunte.
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LooIIlng up.tr,am on itq;Ial"d 90·· V
notch weir NOle the groveland rock

prolecllng apron

90·- V notch weir belnll \Iud
10 meO'lift 0 pump ditchol"\l'

Figure IO.-Thls 90· V-Dotch weir structure is simple and easy to build
and is satisfactory for heavy and medium textured soils. The V-notch is
especiaUy adapted to the accurate measurement of small flows.

The sides of the 90 0 V-notch weir may be determined readily
with a carpenter's square as shown in Figure 11. The notch can
be marked out by placing the point of the angle of the square at
the point as selected for the bottom of the notch, and adjusting
the square so that the same figures on both arms are at the edge
of the board or metal plate. If the notch is then set with the upper
edge level, the sides of the notch will have the same slope as
required.

Table 7 gives the discharges over 900 triangular or V-notch weirs.
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RlADU'"

Figure It.-Method or laying ou' .0' V-Notch
with a steel square.

Table 7. Discharge table for 90· V-notch weirs with complete contractions
computed from the formula Q = 2.49112.46

llead Dl.Icllallle Head Dis<:harg. lleAd Discharlle

" __ 0_- " 0 " 0
~'""I 0' I"ch.,. s.,.,AM Y~'cl Or Inch", S<-c.·f~..,t ""<:'lor '"eh"" Sec.-feel

0.10 '. 0.008 ." 6 0."''''.5 .60 "'I I.OZ
.H :* 0.010 .S> ,. 0."68 ." '" 1.97

." 0.011 .. 6'• 0.•91 ." H' '"." :~
0.016 -" " 0.515 .93 H' ,.".

." 0.019 ... 6''0 0.539 ... II'" IUS

." Ii 0.022 .M " M" .93 H% 2.19

." 0.028 ... '" MOO .60 H% ..,.

." 0.031 .,
:~

0.617 .97 H% 2.31

." ,. '.935 .6 0.64-41 .56 H% ..,

." ,. ,.6<0 .... '. 0.672 ... ,,~ 2.43... ,% 0.046 .60 '. 0.700 ..00 a 2.<119.. .. 0.0.51 ." 1* 0.730 1.01 1'% W

.n ,. ,.... ." 0.760 .." ,,. 2.81.... ,% '.005 .53
1~

0.790 ..00 .,. ,."... .. 0.012 .., ,.... .... a~ 2.74

.... • MOO .55

m
0.... ..... ." 2.111... .. 0.088 .60 ,.'" .." ." ,."

.n .. ,- .87 0.921 ,m
a~ ,...

." .. 0.106 ." 0.955 1.08 a 3.01

." .. 0.115 .09 0.991 .... ... .."
.60 .% 0.12.5 :70 .... ,.00 1.10 ... 3.15•• .. 0.138 ." .. .." 1.11 ". 3.22

." •• 0.147 .n .% 1.10 1.12 ... '.60... •• 0.159 " .% 1.14 1.13
l~

..,
." •• 0.171 ." " 1.18 1.14 3.44

." •• 0.184 ." • ." 1.15
"~

S.S2
.36 •• 0.197 ." .. 1.26 1.16 '" 3.S9

." •• 0.211 .n .- L60 1.I7 ". 3.67

.36
:~

0.225 ." .% 1.34 1.18
"~ 3.7:1'

.36 0.240 ." .. 1.39 1.19 1·1 ~ 6."

." •• 0.l156 .go
:~

1.43 1.20 "% 3.91
.H '" 0.272 ." 1.48 1.21 ,,~ ....
AZ .. 0.289 ." •• 1.52 1.22 ", un." g~

0.306 ... '" 1.:1'7 1.23 '" 4.16... 0.324 ... ". 1.61 1.24 '" 4.24... g~
0.343 ... ". .." .... " ....... ,.36, ... "* 1.71

." .% M" ." " 1.76... " 0.403 .88 :8A 1.8t... .. ,.... .09 ....
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D

2"

Figure 12.-90· V-notch weir suitable for medium and heavy soils.

Table 6. Symbol dimensions and capacities for web' slructure shown in
FlglUc 12.

-,L...-:-......-"R~~:"'m;;_""~d~<d~n~" ....'=::;;==::::;;:::::JS"~,,;;..~ICd";rn""ensloru·0;;;=::;;=-_,
L of measurement In BCD E~ F G

Ft. In. C.f... ft. In. fl. In. ft. In. fl. In. ft. In. fl. In.

I" .0210.<115 18 8152215 IS
2 .02 10 1.15 2 10 I 2 8 2 8 2 8 I 6
3· .0210" 47164636 "6 2

• R"'lui_ he-vr". oo""lruction Ih.... shown 10 d ... ",In,..

The Suppressed.Rectangular Weir

When it is desirable to place the measuring device in a flume
or box not large enough to give complete end contractions. the
suppressed rectangular weir may be used. This structure consists
essentially of a uniform width rectangular flume and a vertical
weir plate having a horizontal crest. The sides of the flume form
the sides of the weir notch. Hence there are no end contractions on
a suppressed rectangular weir.
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Weir discharges fluctuate with the height of the crest and there
fore, the weir crest heights must be used in reading the table of
discharges.

A

Llili~~~~""';CftOiiOF ru10

2'-6"
IO'-d' (MINl.

•
PLAN

NOTE: "tt SHOULD 8E GREATER
THAN IotAXIMIJ,l "H"

~ ~
"'_ *!IJ [1,

/' HAL PLA,T~tl-~'L~~-~JROn I HHO W? N WEIR CREST ... ....

--:~EiiT"niFNGi1>iAii~'iUiN~D~EjR'F'"o ,
,,, .
""v

SECTION AA SECTION BB

Figure 13.-5uppressed weir structure.

The length of the flume should be at least 10 feet and preferably
over 10 times the weir crest length. Holes must be provided im
mediately below the weir crest to admit air under the sheet of
falling water. Openings having an area of .lh square inch per foot
length of crest are sufficient for heads up to 1.5 feet.-

Table 8- gives the discharges for rectangular suppressed weirs
having various crest heights.

~en from "M~<u",inll \liniN 1M IrrisGtioll,'· B"lIeli" 588, Unl~"...il)' of Califomia, b> J. E.
Chri.t.....~.
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Table 8. Flow over rectangular suppressed welr.•

Head H Dlscha'lle. Q. ill cubic feet per oecoad per foot of weir crest

Feet Or Tnehes Weir Heid>t
0.5 foot 0.75 foot 1.0 foot 1.5 f.,.,t 2.0 f.,.,t 3.0 feet 4.0 feet

O.TO .. 0.111 0.110 0.109 0.109 0.108 0.108 0.108
0.11

:~
0.T27 0.126 0.126 0.125 0.125 0.125 0.124

0.12 0.145 0.144 0.143 0.142 0.142 0.141 0.141
0.13 •• 0.168 0.162 0.161 0.160 0.159 0.1.59 0.159
0.14 •• 0.182 0.180 0.179 0.178 0.178 0.177 0.177
O.lll :u 0.202 0.200 0.199 0.197 0.197 0.196 0.196
0.16 0.223 0.220 0.219 0.217 0.216 0.216 0.21.5
0.17 ,. 0.244 0.241 0.239 0.238 0.237 0.236 0.2311
0.18 '. 0.266 0.263 0.236 0.259 0.257 0.257 0.256
0.19 " 0.289 0.285 0.283 0.280 0.279 0.277 0.277
0.20 ,. 0.312 0.307 0.305 0.302 0.300 0.299 0.299
0.21 ,. 0.336 0.331 0.328 0.325 0.324 0.322 0.322
0.22 ,. 0.861 0.355 0.352 0.349 0.347 0.345 0.344
0.23 ,. 0.887 0.386 0.376 0.372 0.370 0."'" 0.368
0.24 ,. 00413 0.406 00401 0.397 0.395 0.393 0.392
0.25 , 00440 0.431 0.427 00422 0.420 0.418 0.416
0.26 ,. 0.467 0.458 0.452 00447 00445 0.442 00442
0.27 ,. 00495 O.4BS 0,479 0.473 0.471 0.468 0.467
0.28 ,. 0.1l24 0.513 0.506 0.500 0.498 0.495 0.493
0.29 3* 0.554 0,541 0,535 0 ..527 0 ..524 0.521 0.520
0.30 ,. 0.1l83 0 ..569 0.562 0.IlS5 0.552 0,548 0.545
0.31 •• 0.614 0,599 0.591 0.583 0.580 0.576 0.574
0.32 lU 0.645 0.69:9 0.119:0 0.612 0.608 0.604 0.602
0.83 0.677 0.6.59 0.650 0.841 0.837 0,833 0.631
0.34 .. 0.709 o.e90 0.681 0.670 0.... 0.662 0.660
0.'"

:~
0.742 0.722 0.711 0.701 0.698 0.691 0.688

0.36 0.775 0.754 0.743 0.731 0.725 0.721 0.717
0,37 .. 0.810 0.787 0.774 0.762 0,751 0.751 0.74,11
0.38 .. 0.844 0.819 0.807 0.793 0.788 0.71l2 0.778
0.39 •• .0,881 0.853 0.fl40 0.1l2f1 0.819 0.1113 o.e09
0.40 :U 0,916 0.1188 0.873 0.8511 O.!l.Sl 0.844 0.840
0.41 0.952 0.922 0.907 0.1190 0.8'l3 0.1176 0.872
0.42 on 0.990 0.958 0.942 0.92-1 0.917 0.908 0.904
0.43 ,. 1.03 0.994 0.976 0.91SI1 o !lAA 0.941 0.937
0.44 " 1.07 1.03 1.01 0.993 0.983 0.974 0.969
0.4.'1 ,. 1.10 1.07 1.05 I.M I.M. 1.01 LOO
0.46 .* 1.l4 1.10 1.08 LOO 1.05 1.04 1.04
0.47 ,. I.lI1 1.14 1.12 !.to LOO 1.011 1.07
0.48 " 1.22 1.18 !.t6 1.13 1.12 1.11 1.10
0.49 .. 1.27 1.22 1.19 1.17 I.UI 1.15 1.14
0.50 • 1.31 1.26 I.M 1.21 1.20 1.111 l,lll
0.51 .. t.35 1.30 1.9:7 U'!:4 1.23 1.22 UH
0.52 " 1.39 1.34 1.31 1.28 1.27 1.25 1.25
0.53 .. 1.44 1.311 1.35 1.32 LM 1.29 1.28
0." .. 1.48 1.42 1.39 1.36 1.34 1.33 1.32
0.55 .* 1.52 1.46 1.43 1.40 1.311 1.311 1.36
0.56

!"
1.57 1.50 1.47 1.44 1.42 1.40 1.39

0.57 UU 1.54 l..'il 1.4"1 1.46 1.44 1.41\
0.58 •• 1.66 1.59 1..55 l..52 l..50 1,48 1.47
0.59

i~
1.71 1.63 LOO 1.56 l..54 1.$2 ua

060 1.76 1.611 1.64 LOO 1.58 1.56 L"
0.61 '. 1.80 1.72 1.68 1.64 1.62 1.59 1.118
0.62 '. L" 1.77 1.72 L" 1.66 L63 1.62
0.63 .. LOO l.81 1.77 1.72 1.70 I.M 1.67
0.64

i"
1.95 La< 1.81 1.76 1.74 1.72 1.71

0." '00 LOO 1.86 1.81 1.78 1.76 1.715
0." '. 2.05 1.915 LOO L" \.82 L" 1.79
0." !~

2.10 '.00 1.915 1.9~ 1.87 L" L53
0.68 2.15 2.015 L99 1.94 1.91 1.88 1.87
0,69 " 2.21 '.09 2.04 1.98 1.915 1.93 1.91
0.70 .. 2,26 2.t4 2,08 '.M '.00 1.97 1.95
0.71 .* 2.31 2.t9 2.13 2.07 2.04 2.0t '.00
0.72 .. 2.37 2.24 2.18 1.I2 2,08 2.0$ 2.04
0.73 " 2.42 2.29 2.23 2.16 2.13 2.10 2.08
0.74 .. 2.48 2.34 2,28 2.21 2.18 2.14 2.12
0.715 • 2.53 2,39 2.32 2,215 2.22 2.18 2.17
0.76 .. 2,159 2.415 2.37 2.30 2.27 2.23 2.21
0.77 9U '.6S 2.150 2.43 ..., 2.31 2.27 2.26
0.78 .. 2.70 2.515 2.48 2.40 2.36 2.3'2 ,.'"0.79 .* 2.76 '.00 2.52 '2.415 2.41 2.37 ,.'"0.80 .. 2.82 2.66 2.58 2.49 '2.415 2.41 2.39
0.81 •• 2.88 2.71 2.63 2.54 2.50 2.d6 ~..44
0.82

1m
,.... 2.76 2.68 2.59 2.1515 2.151 2.480.63 '.00 2.82 2.78 ,.... ...0 2.155 2.153

0." 3.00 2.87 2.78 2.69 2.64 '.00 2.158
(Collti..ocd on I,"g~ 22)



Table 8. Flow over rl!clanlrular suppressed welr.- (Continued)

DIKharge. Q. in cubic feet p"< Hcond per foot 01 wdr ern!
Wrir n"lgbt

HKd II

F""t '" Inches O.IS foot 0.15 foot 1.01001 1..5 feet 2.0 r....t 3.0 ',..,1 <4.0 feet
G.SS 101\ 3.lIt 2.93 2.84 2.74 2.89 2.65 2.62
0.86 10/1 3.18 2.99 IUI9 2.79 2.74 2.69 2.67
0.87 10,\ 3." S.().I 2.94 2.84 2.80 2." 2.72
0.88 lo.-. 3.31 3.10 3.00 2.90 2.84 2.79 2.16
0.89 IOlt 3.37 3.16 3.005 2.95 2.89 2.84 2.81

-Computed from the simplified (orm 01 Rehbock's formula Q=2/3mL"2gh3/2,
0.0028 h .

where m =0.605+~O.08pand P = heIght of weir crest above bottom of

channel approach.
The Submerged Orifice

The submerged orifice is a regularly shaped opening in a bulk
head through which the water flows, the level of the water surface
both upstream and downstream from the bulkhead being above the
top of the hole. The orifice should be rectangular and have sharp
edges and complete contractions the same as a weir.

The head (denoted by h for the submerged orifice) causing the
flow is obtained by subtracting the reading of the downstream
water surface from the reading of the upstream water surface.
The downstream gauge and the upstream gauge must be set on
the same level. Measurements should not be made on flows giving
an e.ffective head of less than 2 inches.

/;

•

LOOKING DOWNSTREAM
Figure 14 ...LSubmerged orifice structure.

Table 9.-Symbol dimensions and capacities tor submerged orifice structure
shown In FigUe,",,-,,14,._==



'Table 10. Discllar,e table tor llubmu,ed orifices.·

Effedi... Head. H Discha..e in c:ublc ltd: ~r MCOIId
C ......HclonaI ",", A, 01 orifke.. ,- , .. Inehet 0.25 ... ,ft . 0.333 .... 11. O.50oq.ft. 0.15 .....1. l.00oq. h. 1..$0 oq.l!;. t.oo .... ft.

0.01 • 0.122 0.163 0.245 0"" 0.489 0.73 0.98
0.02 • 0.173 0.<30 0.... 0.$18 0.691 ..'" ...
0.03 • 0.212 0.282 0.42-1 0."" 0.8-17 '" ,...
0.'" • 0.24.5 0.328 0.489 0.1:).1 0.978 .., ,...
0.0> , 0,273 0'- 0.... 0.820 ..... .... t.19.... , '-'00 0.399 .... 0.... '" , .110 ..'"...,

,~
0.324 0."31 0.847 •.". .... ,-" u,

0." 0.3-16 0.461 0.691 ,... ,-'" t.07 2.17
0.09 0"" 0."89 0.734 1.10 1.41 UO ....
0.10 'A 0.387 01118 0.773 1.18 ,-'" U. '.09
0.11

:~
..... 0...0 0.811 I.!! 1.62 2.43 .....

0.12 0.424 .... 0.841 1.!7 .... !!114 ...
0.13

m
0."41 0..587 0.882 1.32 1.78 ..., ....

0.14 0."58 0.009 0.915 '" .." 2.75 ....
0.15 0.47.. 0.631 0.947 1...2 ..90 .... 3.79
0.16 0."89 0.651 0.978 1.47 ,.90 2.93 3.91
0.17 is 0.50-1 0.671 1.01 1.51 !.O:!. 3.02 4.03
0.18 0.519 0.691 1.04 1..56 2.08 3.11 4.15
0.19 0 ..533 0.710 1.07 .... 2.13 3." 4.t8
0.20 .. 0 ..547 0.729 1.<" .... !.19 3.28 ".38
0.21 .. 0 ..581 0.146 1.12 1.68 .... 3.38 4.46
0.22 .. 0.574 0.765 1.15 1.72 .... 3.48 4.59
0.t3 .. 0.587 0.7111 1.17 1.76 .." 3 ..~2 4.89
0.24 .. 0.600 0.79'1 1.20 1." 2.40 3." 4.79
0.25 • 0.1112 0.1'115 \,211 U l3 2.4.~ 3.07 4.89
0.t6 .. 0.624 0.831 1.2.5 1.87 2,49 t.74 ....
0.27 .'. 0.636 0.1146 1.27 UH 2.114 3.1'1 5.08
0.t8

!~
0.846 0.862 1,29 l.lM 2.119 3.1'11 JU8

0.29 0.6.59 0.678 1.32 1.98 2.64 3Jl8 .5.28
0.30

!~
0.610 0.892 1.34 2.01 2.f'~ 4.02 5.38

0.31 0.6~1 0.908 1.38 2.05 2.73 .... 5.411
0.32 •• 0.69l! 0.920 1.311 2.07 !!.76 4.1.5 ....
'.33 '" 0.700 0.936 I." I 2.11 !UlI 4.22 .5.82
0.34 •• 0.713 0.9.50 1.43 2.14 .." ·1.28 11.70
0.1\5 'A 0.724 ."" 1.4~ 2.17 ..,,, 4.34 5.78
0.36 :* 0.734 0.978 1.47 .... '.93 ... ,5.R7
0.31 0.74,5 0.991 1.49 .." 2.98 ",48 5.95
0.38

:B
0.754 1.00 1.51 2.26 3.02 ..112 ....'-', 0.764 1.02 L~3 2.2<1 3." 4~~ 6.11

0.40 0.774 1... ,... 2.32 '.09 .... 8.19
0.41 •• 0.71l3 ,... I~n u, 3.13 4.11'1 ..,
0.41!. 'A o:ml!. 1.00 1>' 2.38 3.17 4.7.5 ....
0.43

l~
0.1102 1.07 1... 2."1 U, 4.111 lI.n

0.4" 01111 1.08 1.8! .... .... ..., 11.49
0.45 .. O.lIto 1.09 1." 2 ..1I8 3.t'l 4.9!! .-'"
0.48 ., 0.1129 1.10 1." 2<19 3.3! <1.98 ....
0.<17 " ..... 1.I!!: 1.63 2.$2 ..... "" ."0.411 .. 0.~1 1.13 1.70 VII<I ... .5.08 8.78
0.49 .. 0."58 1.14 1.71 .., 3.olI2 5.14 .."• .30 • ..., 1.1,5 1.73 t.~9 3.48 5.19 ......, .. 0.1'13 1.18 l,75 2.R!! 3.49 .... ...... .. ..... 1.11 1.76 ..., .... .... '.OS
0... .. ...... 1.19 1.78 .." .... 5._'\4 7.111
0.... .. 0.~8 1.20 1." 2.70 3 ..~9 ... 7.19... .. 0.91'17 .., l,!ill 2.7l! .." 5.U ,.".... .. 0.915 I.l!l! 1.83 2.7,5 .... 5."'9 7.3!.., •• 0.923 1." I.II.~ 11.77 3.f19 ,5~~4 7.3'1
0 ..511 •• 0.Q31 1... 1." 2.'N 3.73 .'1.,59 7.olI5
0 ..59 'A 0.939 I." 1.1111 2.112 3.78 .... 7.l1l.oo 'A 0.947 1.PA 1.90 .... 3.79 .!'>.Rll 7 ..'18
O.RI 'A 0.1l.~.'1 1.27 \,91 2.117 3.1I1! IU3 7.611
O.RI!. ,~ 0.~3 1.211 1.113 VIQ 3.110; .'1'.7.'1 7.70
0.03

~a
0.1171 1.29 Ul. 2.91 3.118 .5.Il! 7.76.... 0.978 1.30 1.98 2.93 3.111 .5.117 1.112

O.All 0.9"8 1.:11 \,111 1l.9R 3.114 .';ul! 7.119
O.M '" 0.993 1.32 1.119 2.1111 3.117 .'S.1lll 7.95
0.81 '. 1.00 1.33 '.00 3.00 .... 6.n, 11.01
0.118 9A 1.01 1.34 2.1'12 3.1'12 4.03 6.0.5 '.M0.119 .. 1.03 1.3.'1 11.03 3.05 '.00 6.10 8.13
0.70 .~ 1.02 1.36 2.0.'1 3.07 '.M 8.14 11.111
0.71 .. 1.03 1.37 '.0<1 '.09 olI.12 8.111 ,."0.71l .~ 1... 1.311 2.011 3.11 4.15 •." ....
0.73 " I." 1.39 '.09 3.14 4.18 8.27 11.36
0.74 1l1i I.OS 1..0 2.10 3.IR •.21 6.1\1 8.4!
0.75 • 1.00 1.4' t.12 3.18 4.toll 8.38 8.411
0.78 .. I.'" 1.42 2.13 8.20 olI.28 8."0 ....
0.77 .. I.'" l.olI3 2.15 lU2 4.99 8."''1 •••0.78

:~
1.08 Loll.. 2.18 .... olI.3! 8 ....8 ....•." 1.09 1...5 2.11 3.t8 .... 8"U 8.70.... '" '.09 l.olI8 t.19 .... .... .... 8.75

·Computed trom the fonnuJae Q 0,61 A .... 2gh.
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The Parshalll\feasuring Flume
The Parshall flume combines many of the advantages of the

weir and submerged orifice. There is no need for a pond above the
flume 8S the velocity of approach has little effect on the accuracy
of the measurement. It uses a small amount of head as it can have
a high degree of submergence without the necessity of reading

'.-

SECTION L-L

Figure IS.-Parshall measuring flume.

Table 11. Symbol dimensions and capacities of Parshall measuring flume.
(Letters reler to F1&'Ure 15.)

F_""" SY~lBOL DIME~SIOS-........... w • "". • C D E F C • N X T- -s..c. ft. Sec- ft. f'_ Ft. ilL Fl... Fe;. " ... Ft. ia. Ft. in. .... FL "'- "'- "'- "'-
I.' 0.03 0.15 i '"

, • , • , ". , • , , , .. , ...., .03 ." • • , •• , , •• , •• , • , • • •• J •,., ., ." ·,,", 1 11% ." , • 1 10" • , .. • •• • •.. •• , • • • • .. , , •• • , • • , , •
" ., , , 3 • .. 10'lio 3 3 11% 3 , • • , , •
" 0.' • , • • • , .. • ,

1~ • , • • • , •.. ... • • • , ""' , • •• • , • • • , •
two heads or making corrections in the free-flow formula. It does
not readily clog with floating trash and it keeps itself clean of
sand and silt. It requires but one reading of head (H A) for deter-
mining the discharge except in case of extreme submergence.
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Table 12. Fm now discharge through Parshall measuring flume.-

H~' Discharge. Q. for thtQfot width.o, W, m_
H A 0.2.5 foot 0.50 foot 0.75 foot 1.00£_ 2.00 feet S.OO feet 4.00 feet

tnche. F.< Sec.-ft. See.-ft. See.-ft. Sec.-ft. See._ft. Sec.-ft. Sec._ft.

It 0.10 0.028 0.05 0.09
.H .033 .00 "." .037 m ."

tH
." .,,' .08 ."." .047 .09 ."." .053 .w ."." .0511 .H .",,.. ." .06' ." ."

i~ ." .070 ." ."." .076 ." ."'* ." .082 ." ." 0.35 0." 0.97 1.26

'* ." .089 ." ." ." ." 1.04 1.36

'* ." .09' ." .'" ." .n 1.12 l.47

'* ." .102 ." ." .., ." 1.20 ",

" ." .109 ." ." ." ." 1.26 1.68, ." .117 ." ." .., " 1.37 1.00,. ." .124 ." .09 ." .90 1.46 1.91

" ." .1$1 ." ." ." 1.05 1.55 .."'* ." ,138 ." ... ." Ul 1.64 2.15,. ." .146 ." ." ." 1.16 I.73 2.27

'* .30 .154 .01 ." ... 1.24 L" 2.39,. .01 .162 ." ." ." L'" 1.92- 2.52'. ." .170 ." ." ." 1.37 2.02- .."'. ." .179 .08 ., .,. 1.44 2.12 2.78.,.. ." .187 ." .59 .n L59 2.22 2.92-.,.. ." .196 .09 " .00 1.57 2.32 3.06

:* .08 .205 ." ... .8< L8< 2.42 3.19

." .213 ." ." ." 1.72 2.53 3.34.,.. ." .222 .., ." ." l.19 2.64 3.46

:H
.09 .231 ." ." ." 1.86 2.75 3.62
..0 .241 ." ." .99 1.93 .." 3.77

." .2M ." ." 1.03 2.01 2.97 3.92,,.. ." .260 .52 ." 1.07 '09 3.08 4.07

l~ ." .269 ." .8< I.IJ 2.16 3.20 4.22

." .279 ." ." 1,15 ..... 3.112 4.38

'* ." .239 ." .90 Ll9 2.32 3.44 ...
'" .., .299 ." ." l.23 2.40 3.56 4.70

'* ." .'09 .<l3 ." 1.27 2.43 3.68 4.86

'* .<8 3.19 .65 1.00 1.31 1/...57 '.00 5.03.. ." 3.29 " 1.03 1.35 2.65 3.92 S.20• ." .339 .69 1,06 1.39 2.73 4.0S 5.36

'* ." .," .H 1.10 1.44 2.62 4.16 ,.,
'" ." .361 ." 1.13 l.43 '.90 4.31 5.70

'* ." .371 ." 1.16 I.S2 '.99 4.44 5.66.. " .382 " I.2.0 1.57 3.08 4.57 6.05

:~ ." .393 .00 1.23 1,62 3.17 4.70 6.23
.56 .404 ." 1.26 1.66 3.26 4.84 6.41

:U .5' .415 ." LOO 1.70 3.35 4.98 6.59
.56 .427 ." 1.33 1.75 3.44 5.11 6.77,,.. .59 .438 ." 1.37 Loo 3.53 5.25 6.96,,.. .00 0450 ." l.40 L8< 3.62 5.39 7.15,,.. ." .462 ." 1.44 1.88 3.72 5.53 7.$4,,.. ." 0474 ." 1.48 1.93 3.61 5.68 ,.,,,.. .<l3 .." .99 1.51 1.98 3.91 5.62 7.72

iU ... A97 1.02 1.55 2.03 4.01 5.97 7.91." .'09 1.0·1 1.59 2.08 4.11 6.12 8.11
'H ." .S22 1.01 L<l3 2.13 4.20 6.26 6.31,,.. ." .," 1.10 1.66 2.18 4.30 6.41 8.51.,.. ." .546 1.12 1.10 2.23 4.40 6.56 8.11

'" .99 .558 1.15 1.74 2.28 .." 6.71 8.91.* ." .511 1.17 1.78 2.33 '.00 6.86 9.11.. .H .,8< 1.20 1.82 2.38 4.10 7.02 9.32

:~ ." .597 1.23 1.86 2.43 4.81 7.17 9.53." .610 1.26 1.90 2.48 4.91 7.33 9.74.. .,. .623 1.28 1.94 2.53 5.02 7.49 9.95, ." 1.31 1.98 2.58 5.12 '" 10.2.. " 1.34 2.02 2.63 5.23 7.81 lOA
9~ .n 1.36 2.06 2.68 5.34 1.97 10.69* ." 1.39 2.10 2.74 5.44 8.13 10.8
9~ ." 1.42 2.14 '.00 5.55 '.30 11.09* .00 1.45 2.18 ,." 5.66 8.46 11.2

(Continued on page 26)



26 IDAHO AGRICULTURAL EXTENSION DIVISION

Table 12. Free Dow dischafet! throuxh Parshall measurlnl' f1ume.- (Cont'd.)

SecAt..•
n •
11.7
11.9
12.2
It.4
12.6
It.8
13.1...
13.6

•.IS.8
14.0
14.3
U.S
14.8
15.0
1~.2

111.5
1.5.8
16.0
16.2
18.5
16.8
17.0
11.3
11.5
17.8
18.1
18.3
18.6
18.9
19.1
19.4
19.7
19.9......
to.8
1l.0
21.3
21.6
21.9.U...
.U..............
U.t...........,.....
211.7
26.0
21'1.3
211.6
20.9

4.001_
[)isdw-p, Q. 101' thJw.t widtbt. W. 01

O-SOfoot O.1,sfoot 1.001_ 2.00ftd 3.00fHt
Sft:..fl. Sec.-It. ~.-fL SecAl. Sec..ft.
1.4S 2.22 2.90 5.77 9.&3
l..so 2.27 2.96 5.88 8.79
1.53 2.:U 3.02 6.00 8.96
1.56 2,.30$ 3.07 6.11 9.13
1..59 2.39 3.12 6.2:1 9.30
1.62 2.44 :5.18 6.33 9.48
1.65 2.48 3.!l4 6."" ~U15
1.68 1..52 3.29 8M 9.82
1.71 2..57 3.SS 6.68 10:0
1.74 2.61 3."1 8.80 10.2
1.77 2.68 3.46 6.92 10.4
1.81 2.70 3.52 7.08 10.5
1.84 2.75 3.58 7.1S 10.7
1.87 2.79 S.lW 7.!o7 10.9
1.90 2.84 3.70 7.39 J 1.1
1.93 2.88 3.76 7.51 11.8
1.97 2.93 3.82 7.e:: ll.<1
2.00 2.98 3.88 7.75 11.8
2.03 3.0\'- 3.94 7.88 11.8
2.06 3.01 4.00 8.00 111.0
2.09 3.12 4.06 8.12 12.2
2.12 3.17 4.12 8.25 \2.<1
2.16 3.21 4.18 8.38 12.6
2.19 3.26 4.25 8.50 11l.8
2.22 3.81 4.31 8.83 13.0
2.26 3.36 4.37 8.76 13.2
2.211 3.40 4,43 8.88 13.3
2.32 3.45 4.50 9.01 13.lS
2.36 3.M 4.56 9.14 13.7
2,40 3..55 4.62 9.27 13.9
2.43 3.00 4.68 9.40 14.1
2.46 3.65 4.75 9..54 14.3
2.50 3.70 4.82 9.67 14..5
2153 3.75 4.88 9.80 14.1
2.37 3.80 4.94 9.94 14.9
2.00 3.85 .5.01 10.1 1.5.1
2.64 3.90 5.08 10.2 15.3
2.68 3.95 5.15 10.3 15.8
2.71 4.01 .5.21 10..5 15.8
2.7.5 4.06 .5.28 10.8 18.0
2.78 4.t! 5.34 U~.8 18.2
2.82 4.18 .5.41 10.9 18.4
2.86 4.22 .5.48 11.0 18.8
2.119 4.27 5.35 11.1 16.8

4.32 5.82 11.3 17.0
4.37 .5.69 11.4 17.2
4.43 .5.76 11.6 17.4
4.4ll .5.82 11.7 17.7
4..53 5.89 11.9 17.9
4..59 5.96 12.0 18.1
4.64 6.03 12.2 18.3
4.69 6.10 12.3 1811
4.75 6.18 12.4 18.8
4.00 6.2.5 12.6 19.0
4.118 6.32 12.7 19.2
4.92 6.39 12.9 19.4
4.97 6.46 13.0 19.6
11.03 6.53 13.2 19.9
11.08 6.60 13.3 20.1

.........
....-Iey ...

.".M

.03...

.03...".OS
AD..."...
."....".96."...
.99

0.00
1.01
1.02
1.03
0."
0.'"
0.00
1.07
0.00
0.09
1.10
1.11
1.12
1.13
1.14
1.1.5
1.16
1.17
1.18
1.19
1.96
1.21
I.!!!
.."....,....
1.26
1.27
1.28
1.29
LSO...,
1.32
'.33...
'.33
1.36
1.37
1.38
1.3"__~=_~

Hii<I
".........

IU,..
'..,..,..
,.~,.,.,.H.
H'
Ill{
m.H,
H'H'H'
"".,,.".".,,.'"''''""".".".".".""""""........................
"".,,,
'"'""."."""",..,..,..,..".-'-'-"-

·Letl~flI II A. nnd W rcl~. to Fig",., U.
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Setting and Size of Parshalll'tfeasuring Flume·
Successful operation of the Parshall flume depends upon setting

the crest at the correct elevation with reference to the bed of the
channel. Free-flow conditions are desirable so that computations
for submergence of flow need not be made. The smallest practical
size of flume should be selected as a matter of economy, but as
the size of the flume decreases the loss of head increases.

The dimensions as given ~n Table 11 which correspond to the
same letter in Figure 15, must be followed accurately. The crest
must be straight and level and the floor of the converging section
must be level in both directions.

Measurement of head should be made in a stilling well with the
zero of the ~auge level with the crest of the flume. The connection
from the flume to the stilling well should take out of the flume at
a point exactly two thirds of the length of the converging section
back from the crest and about 1l/2 inches above the floor line.

Combined Regulating and Measuring Devices
There are several manufactured devices which combine regu

lating and measuring facilities into one structure. These devices
have been calibrated so that they accurately measure the water
as regulated if they are installed and operated as directed. A special
table is necessary for each size and type of device.

You cannot easily make these devices on the farm. They are
ordinarily installed and operated by the canal company and are
not treated in this bulletin.

• Compl~le instruction, fn. oetting. ,IU, <m>.lrud\oD, .nd npemtioo> of f.nhall md.$urillt flurnCI ....
giY<'ll In USOA F.rmen' Bulletin No. 1683, "lI"....uing Wotrt In rm,-otioll Chon...", by R. L.
P.nh.U.
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Appendix I

Equivalents

1 cubic foot = 7.48 gallons or approximately 7.5 gallons.

1 cubic foot of water weighs about 62.4 pounds.

1 cubic foot per second (c.f.s.) = 448.8 gallons per minute or
approximately 450 gallons per minute = 50 miner's inches
(Idaho) .

1 cubic foot per second flowing 24 hours = 1.9835 acre-feet or
approximately 2 acre-feet.

1 cubic foot per second flowing 12 hours = .9917 acre-feet or ap
proximately 1 acre-foot.

1 cubic foot per second flowing 1 hour = .9917 acre-inches or ap
proximately 1 acre-inch.

The table of equivalents may be used to determine the depth of
water applied to a field when the time and flow are known.

Ezan~ple: A flow of 60 miner's inches (Idaho)
has been running on a 20-acre field for 48 hours.
How much water has been applied if it is evenly
distributed :

(a) From the table of equivalents, 1 cubic foot
per second equals 50 miner's inches; therefore. 60
IDches will equal
60
50 X 1 cis or 1.2 c.t.s.

(b) From the table of equivalents, 1 cubic foot
per second flowing 1 hour equals 1 acre inch;
1.2 c.f.s. flowing fOI' 1 hour will equal 1.2 X 1
acre itlches = 1.2 acre inches per hour.

(c) 1.2 acre inches per hour X 48 hours equals
57.6 acre inches in 48 houl's.

(d) As the field is 20 acres in size and the 57.6
acre inches are uniformly distributed over it,
there will be a uniform application of 57.6 + 20
inches. or, 2.88 (about 2'% inches) inches depth
applied.
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If a certain depth is assumed, th~ t~:it \\'il~",aXe fur-a ,giyetl .'.

size stream to apply the depth can ~:cPmi)lit.ed··..::· : :.:.:.:. :.: :.)
:.. : " :.:

Exa»~ple: A stream of 40 miner'~ iricb~~·kidahd) ::.;
is being delivered. How long will it take to apply
4 inches of water to a 15 acre field?

(a) 15 acres to a depth of 4 inches = 4 X 15
acre inches = 60 acre inches.

(b) From the table of equivalents, I cfs equals
50 miner's inches; also 1 cfs equals one acre·inch
per hour; therefore, 40 miner's inches will apply

:~ X 1 acre inches per hour = 4/5 or 0.8 acre

inches per hour.

(e) As 60 acre inches are required, 60 ~ 0.8
hours will be required = 75 hours to irrigate the
the field to the required depth of 4 inches.

Note: The average waste runoff from irrigated fields is II per
cent. If allowance is to be made for waste, the length of time will
be increased by this amount. Hence, 75 hours equals 89% of the

time. 1% equals ~: = 0.843 hI'S. Total time required equals 100%

= 8~.3 hours.

Appendix II

Definition of Terms

Calion: The gallon is 231 cubic inches.

Cubic foot: A volume equal to that of a cube 12 inches in length,
12 inches in breadth, and 12 inches in thickness. (1,728 cubic
inches)

AC1'e foot: The volume necessary to cover 1 acre to a depth of 1
foot. (43,560 cubic feet).

Acre inch: The volume necessary to cover 1 acre to a depth of
1 inch. (3,630 cubic feet)

Gallon per minute: A continuous flow amounting to 1 gallon
passing a point each minute.

Cubic foot per secolld:.(c.f.s., or second foot) A continuous flow
amounting to 1 cubic foot passing a point each second.
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A1il~eT'~ i~il (i'~~~O): : A tfoptinuous flow equal to 1/50 cubic foot
:", ~ei' .~ona. "th~ 'ld:l.ho :n;i"06r~ inch originally was the amount of
".: "tV!l11..'1.... tJ1a:t w4ilkl. flb\v: '&fll'Otl.gh an orifice 1 inch square under a

head.ofA jJl~.Qe1i'ill;lQ\~She center of the opening. It has been defined
by co.w:"t~ecil:if1O ~S 1f'!>O cubic foot per second.

o ',' '.' •• '0'. •

Weir 1C:all or 1Velr bulkhead: A wall or bulkhead placed across
the channel of a stream to check the stream and cause it to flow
through a weir notch.

Weir crest; The horizontal edge or the bottom point of a weir
notch.

Weir pond: The enlarged section of the stream bed immediately
above the weir wall.

Head: The depth of the water above the weir crest measured at
a distance from the weir notch so as to be unaffected by the curve
of the water surface as the water flows over the weir. In the sub
merged orifice the head is the difference in elevation between the
water surfaces above and below the orifice. In the Parshall meas
uring flume it is the elevation of the water surface above the floor
of the flume measured at a definite distance from the throat. Sym
bols used to denote head on measuring structures are generally
"H" for a weir, "h" for a submerged orifice and "HAU for the
Parshall measuring flume.

Free flow: The condition of flow over a weir wherein the sheet
of falling water falls freely into the air and meets no obstruction
above the elevation of the weir crest.

End contraction: The horizontal distance from the side of the
weir notch or orifice to the side of the weir pond. To have end
contractions, the wier pond must be wider than the weir notch.

Bottom contractions: The vertical distance from the weir crest
down to the bottom of the weir pond.

Complete contractions: End and bottom contractions large
enough to give practically a still-water condition in the weir pond.
To accomplish this. each end contraction and the bottom contrac
tion should be at least twice the head being measured.

Baffles: Obstructions placed in a stream to reduce turbulence
or velocity or to equalize the flow throughout the section of the
stream.

Velocity of approach: The actual movement of the water toward
the structure in feet per second.

Submergence or submerged flow: The condition of flow wherein
the elevation of the water surface below the measuring device is
higher than (a) the crest of the weir, or, (b) the top of the orifice,
or, (c) the bottom of the Parshall measuring flume.
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