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Watermaster, Water District 47c
106 Doral Dr.

Jerome, ID 83338 MAY 051994
Re: Water Measurement Device Information Smﬂ@:‘WQMrSﬁwumw
: : sgli Uttice

Dear Jack:

While reviewing some literature on submerged orifices I came
across a diagram and reference to commercial headgates and stilling
wells. The reference, which is attached, appears to be similar to
the headgate and canister type stilling wells which we recently
inspected on Deadwood and Devil Creeks.

It is possible that the Devil Creek Ranch headgates with the
stilling wells were installed as both regulating and measuring
devices. You will note from the attached literature that such
gates may be used for water measurement, similar to a submerged
orifice. The manufacturer calibrates the gates and provides tables
for determining discharge based on different gate openings and head
differentials. These types of gates are still made and sold today.
I have attached some tables for different size gates made by
Waterman.

In order for such gates to work properly, the culvert pipe
must have full flow and be submerged on both sides of the gate
opening. The canisters or stilling wells must be level, the
culvert pipe must be fairly level, and the intakes must be clean
and functional. It is possible that the Devil Creek headgates on
the Crosscut Canal can be used as measurement devices. We would
need to inspect these gates relative to the above criteria and
determine if the attached tables could be used. If the intakes can
be located and cleaned, we can check the gate measurements with
current meter measurements in the diversion ditches.

Please contact me if you have further questions concerning
these structures or if there is a need for the Department to
require functional measuring devices for these or other diversions
within the district.

(o

Tim Luke
Water Allocations

cc: Jim Stanton, Southern Region
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Figure 1.

INSTALLATION. (See figure 1.)

MEASUREMENTS AND CONDITIONS.
Install WATERMAN MODEL CM-10 CANAL GATE
as diagramed in figure 1. Calibrations in this
book have been made to these measurements and
conditions, and any variation in the installation
must be considered in the use of the calibrations.
Standard settings and dimensions have been main-
tained to permit the immediate interchangeability
with systems already in operation.

FIRST TAP. The tap to the first well,
usually 3/4-inch diameter brass pipe, must be
located exactly 12 inches from the face of the gate
seat, and must be on the top centerline of the pipe.
On corrugated metal pipe, the tap must be on the
outside diameter of the crown, protrude to the
average diameter, and be finished off smoothly
on a horizontal plane with filler cement. Where
the headwall thickness is 12 inches or greater,
or where other conditions make a direct connec-
tion impracticable, the tap may be connected by
a smooth bend as shown in Inset B.

SECOND TAP. The tap to the upstream

I"—‘-—'—DIS(HARGE PIPE - 6 Diameters, Minimum ——"

Installation Diagram

stilling well can be made by normal plumbing
practice. To facilitate measurements the taps
of the metering wells should be level and the same
height.

MINIMUM DISTANCES. Maintain the
minimum distances as shown. Obstructions, such
as log or trash stops, should not be placed im-
mediately in front of the gate opening.

DISCHARGE PIPE. The discharge pipe
should not be less than six diameters in length.

WATER LEVEL. Both inlet and outlet
ends of the pipe must be submerged at all times.
A minimum submergence of 12 inches is recom-
mended. This may be insured on the outlet end
by using a 90° elbow set with its discharge end
straight up.

GATE OPENING. Afler the gate has been
installed, raise the gate to the point of "zero
opening', as shown in Inset C. At this point, file
a notch in the gate stem to mark the top of the
gate nut. Thereafter the gate opening can always
be determined by measuring the distance from this
notch to the top of the gate nut. (See figure 2.)

1




OPERATION. discharge rate in cubic feet per second can be
found in the applicable table in this book. If
WATER LEVELS. Both the inlet and outlet desired, the cubic feet per second rate may be

ends of the pipe must always be under not less converted into Miner's Inches, Gallons Per Min-
than 12 inches of water. The coverage of the ute, Acre Feet, or other measurements shown
outlet end may be insured by using a 90° elbow in the tables on pages 3 through 24. No calibra-
set with its discharge end straight up. tions are made for more than 18 inches Delta
Head. 1If the Delta Head is greater than 18 inches,
DELTA HEAD. The Delta Head (AD) is . a larger diameter gate should be used to avoid
determined by measuring the difference in the excessive velocity. (
level of water in the two stilling wells. This can
be done easily with a hook gage, or by any linear WATERMAN MODEL C-20 CANAL GATE
measuring stick, rod, or tape. is sometimes used in general metering installa-
tions. Tests have demonstrated that there is less
DISCHARGE RATE, After the Delta Head than a four per cent variation of flow between the
and the Gate Opening have been determined, the Model C-20 and Model CM-10 Canal Gates.
Figure 2. Figure 3. Figure 4,

i R _
DISCHARGE DATA
8 WATERMAN RED TOP CANAL GATES WITH METERING WELLS — MODEL c-.10
— T — T S
Net Gate Opening in Inches
2 21, 3 31 4 1y 5 5y M 6% 7
Discharge in Feet Per Second
N © _\_\_\_&_ﬁ_\_\
. § . 0.40 0.46 0.50 0.54 0.58 0.60 0.61 0.63
.26 .33 .38 .44 .51 ©.55 . .64 .66 68 .70
. . . .48 .56 ,60 65 .69 .73 75 .76
. 52 60 65 70 .15 78 80 82
55 64 69 75 .80 83 85 88
58 67 74 .79 .84 88 90 93
62 71 77 .84 .89 93 95 97
64 74 81 88 .93 97 1.00 1.03
67 78 85 91 97 1.02 1.04 1.07
70¥ 81 “88 L 95 101 1.06 1.08 1.12
72 84 .91 .99 1.04 1.09 1.13 1.15 . .
75 .87 .94 1.02 1.08 1.14 1.17 1.19 . .
Ky 89 97 1.05 1.12 1.17 1.20 1.23 . .
80 92 1.01 1.08 i.15 1.20 1.24 1.27 . .
82 95 1.03 1.12 1.18 1.24 1.27 1.30 . .
— T e - —_— 77 O
.84 .97 1.07 1.15 1.22 1.28 1.31 1.34 . 1.40
.86 .99 1.09 1.17 1.24 1.30 1.33 1.37 . 1.43
90 1.04 1.13 1.23 1.30 1.36 1.39 1.43 . 1.60
.94 1.08 1.18 1.28 1.36 1.43 1.46 1.49 . 1.57
.98 1.13 1.23 1.33 1.41 1.48 1.52 1.55 . 1.63
= 77 R S e —— P e MRS
1.02 1.17 1.28 1.38 1.47 1.53 1.57 1.61 1.6 1.68
1.05 1.21 1.33 1.43 1.52 1.58 1.63 1.67 1.7 1.74
1.08 1.25 1.37 1.47 1.56 1.63 1.68 1.72 1.7 1.79
1.11 1.29 1.40 .51 1.60 1.68 1.72 1.76 1.8 1.85
1.14 1.32 1.44 1.55 1.65 1.73 177 1.82 1.86 1.90
—_— 77 Lz S T T T % L i
1.35 1.48 1.60 1.69 1.77 1.82 1.87 1.90 1.95
1.20 1.38 52 1.64 1.73 1.82 1.86 1.91 1.95 2.00
1.45 1.58 1.71 1.81 1.90 1.95 2.00 2.05 2.09
1.52 1.65 1.78 1.88 1.98 2.01 2.08 2.13 2.18
1.58 1.72 1.85 1.96 2.06 2.1 2.17 2.22 2.27
1.63 1.78 1.92 2.03 2.14 2.18 2.25 2.30 2.35
1.68 1.84 1.98 2,10 2.21 2.26 2.33 2.37 2.43
1.72 1.90 2.01 217 2.27 2.33 2.39 2.45 2.50
1.79 1.96 2.10 2.23 2.34 2.39 2.46 2.52 2.58
1.38 1.59 1.83 2.01 2.16 2.29 2.40 2.46 2.53 2.59 2.65 |
—l T e —_— = — "9
3




‘ -« &
| h 0
‘ o -
A o ~
2
© o
-
[ L o
Q w ~
2 S
I \ - ,
(%]
o (7]
| -1
w -t o
W * | w 0| e
|
> ‘ fo3 |
z | ‘ (4] DD ¥ | IO e e 73052‘73443 Jogxw | aowon ooy
= | =z ~ NS | 0B D et NRSS= | HNmwid | Phows | SRS SRS
Rm d; | ‘ | = iatainial B alola Co Tl RS PR PP DI 22222__33333 ot o
w & 2 vocwwer BNX40 I momoos [wewee SRowm | cocumenes | cgmse s o =4
- .%W W RN O | Omca ‘33445 IO | ODS Dy el LR Y- G~N78M | [T sl |
Lo l8®2 g S SnOaN [eeewd nnons BN s 5
Wl "o Jal Aahaiataiall Rataio Lot B PERENCA TN | elainiced | aiojeiseg Fig O dacoe PRSNG| o s VIO SN | cvetimmn
AM o w WO @ aorima| meeina ERE®RR  SSSHN | wwwis o Lo | N s D
:.An = e ‘—MM S R e T |t e TN NN NNNNN | N33 | oded v aded
8zl fla ! 8
UL 12ENLe ([1womno [wwrmn ERLND | et | o ez
O |8nh CERXS |SSHAN [NASeaS [TRLNe ERXAS | Somam | «Z38Y MH g nm
- - T P i b | e ® | SerN® A0 | SN0 D Loy |cwmmo | tewmoon HOOSM™ | NN =
EW w...b r i laiaB Ralalalo It 11111,11111 NNNNN | NN _.l... ¥ ESTae NAmEIR | NOSE | FoRoo | mamSS BWBEED | = o
Mnu = M —nqu g e T A [ et | o 05 04 NN | NNNNN | ofod g g
<@g ‘ ErEd
E 22rsn owoww | mwome SI2L | 0000mon | sy w e | & pe=eaoo I &
_HT 0./..&1 et ;eoos NN amwin lindoee 00003 O vy e AE_O £ DR Mw | -0 | ooeybeey BORM | OCOMOW | —ieooe e Sec s
10 « P Aaai el Ralalalal s I PR B RC R Hrireia | sdedninied I e ERESS| AN, TEeee | drnes SSANAN | wmwno moeeH
e BB o %A‘w & iahad Babalat oo NI T P AN SN N NONNNN| NN | cdoiedosed
]
PLis 3 | z%ié =
(o] e oo e oo = rin D= mee OC 3 00 € 00 = 0O M 00 vy [ydakcd vl Oz i b L = * -~
- & @ NERBE ! 50 ®00n | Neoirs | orrewmoo BOWOM0 | oo ® w0 | ety
. $ T EIReens [ ReRaS |BS50E maxns Sranelenees [oXIRE | $T 5| REERT SUnnn anowe nnrne | goene e FEEES
Z D\ \ hlllll T v | o e e 1]111‘22222__ ‘NA.m ) T et | e md o 1.L1.1L¥.11L22 NNNNN | NNy
1 |
‘ ‘ | | ‘ * |
|
RIED | 520w | S0 m—is | 0000w 52000200 | RoOt-InW | = v umos
G 06161R59360 MmO Mmn =TT T 04837‘1439—»‘0 A=D1 3 ‘
| olW BRSSO | ReXwns %39900 SN MINEIw eSS e [ EE RS - EXxD| Somm NNamn [ owenio Qe 9”HIZA3““”G
] | ‘ _
i R oot (100N | crwo e BHeoWw | oo~ | 1000w —
|
| bl ROUERR | XXR6S | SOmny | NnanT TRBEL | Brxho SrNm
_ t = NI
|

2%
43
43
53
67
61
64
68
71
74
77
80
82
85
87
90
92
94
99
03
07

1
5
8
2
5
M
2
8
4
9
6
60
G5
70
75

10" WATERMAN RED TOP CANA

a-
Dk\
|
9
1
127 WATERMAN RED TOP CANA




9-63

for a given Hgq. Any error that is introduced is on the side of safety
and the accuracy obtained from this chart is adequate for many farm

installations.
7 The Parshall measuring flume may be constructed of sheet metal, timber,
1.0 3 or reinforced concrete. Sheet-metal flumes have broved very satisfactory,
ol but since the cost usually exceeds that of either wood or concrete,
0.9 their use has been restricted to the smaller sizes. While metal flumes
_09° up to 10 feet in throat width have been constructed, the most common

and practical sizes are those of less than 2 feet. Sheet-metal flumes
have the advantage of being portable, and they can readily be reset

and readjusted as needed. They have a relatively long life and are im-
mune to fire hazards such as are caused by ditch cleaning. Commercially
made flumes of this type are available.

advantage over concrete flumes; however, their useful life is usually
shorter. Timber pressure-treated with creosote or some other preserva-
tive will prolong the life of such structures and is economically justi-
fied. Timber flumes are subject to damage by fire and by floating ice.

contraction, thus insuring uniformity of operation. They are not sub ject

1
AN to fire and other hazards, as are timber structures. Their principal dis-
_4624 advantage is their relatively high initial cost.

;(‘Qz Submerged Orifices
—10.1 A submerged orifice 1is a hole or opening cut in a bulkhead through which

—i0. water flows when the water surface on the downstream side is above the
—i0. 1 top of the opening. Submerged orifices may be divided into two types;
N3 (1) Those having fixed dimensions, and (2) those bullt so that the

3 height may be varied. Those having frixed dimensions are called standard

: submerged orifices and are preferable to and more widely used than those

g of variable dimensions. Only the standard submerged orifices will be
ﬂ.,mg discussed in the following baragraphs.

o head The opening of g standard’ submerged orifice is sharp-edged and usually

cering | rectangular with the width two to six times its height. The orifice
Sap et should have camplete contractions, the sides and bottom of the opening
- abave, being no closer to the sides or bottom of the channel than twice its
i least dimension.
3 rsg. fubmerged orifices are used in channels having flat grades when condi-
rarss

ions are”npt satisfactory for accurate measurement with free-flowing
e sg‘ weirs., The Submerged orifice is Subject to the same disadvantage as the

accuracy of the measurement is destroyed.

‘¥—
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Table 9-15.--Recommended sizes and dimensions for submerged-orifice structures?!

Size of orifice Length of
Approximate Height of Width of down-
range in capacity, Helght |Length gtructure, | head wall, Leggth Wi;th stream
sec.-ft. D L Area B winngall
In. | In. fsqrt] Ry Ft. Ft. | Ry Ft
0.4 to 1.0 3 12 0.25 4.0 10.0 3.0 2.5 2.0
5 to 1.4 3 16 .33 4.0 10.0 3.0 3.0 2.0
.8 to 2.1 3 24 .50 4.0 12.0 3.0 3.5 2.0
.5 to 1.4 4 12 .33 4.5 10.0 3.0 2.5 2.5
.8 1o 2.1 4 18 .50 4.5 12.0 3.0 3.0 2.5
1.0 to 3.2 4 27 7 4.5 12.0 3.0 3.5 2.5
-8 to 2.1 - 6 12 50 5.0 12.0 3.5 2.5 3.0
1.0 to 3.2 6 18 75 5.0 14.0 3.5 3.0 3.0
1.5 to 4.3 6 24 1.00 5.0 14.0 3.5 3.5 3.0
2.3 to 6.5 6 36 1.50 5.0 16.0 3.5 4.5 3.0
1.5 to 4.3 9 16 1.00 6.0 14.0 3.5 3.0 3.0
2.3 to 6.5 9 24 1.50 6.0 16.0 3.5 3.5 3.0
3.0 to 8.7 9 32 2.00 6.0 16.0 3.5 4.07 3.0

! Dimension letters shown in fig. 9-30,

Discharge through Submerged orifices is determined by the formula
Q = CAV2gh

where Q = discharge in cubic feet per second :
C = discharge coefficient equal to 0.61 for orifices with com-
plete contractions
A= ¢ross-sectional area of the orifice in square feet
€ = acceleration due to gravity = 32.16 feet per second per
second
h = head on the orifice in feet

For convenience, an orifice should be selected so that its cross-
sectional area is equal to one of those shown in table 9-15. When this
is done, the discharge for any head may be read directly from table 9-16.

Gates

Gates are openings in hydraulic structurés. These gates permit the
bassage of water and are usually provided with some means of regulating
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