State 01 Idaho
DEPARTMENT OF WATER RESOURCES

Western Region ¢ 2735 Airport Way « Boise, Idaho 83705-5082
Phone: (208) 334-2190 « Fax: (208) 334-2348 « Website:
www.idwr.idaho.gov

C.L.“BUTCH” OTTER GARY SPACKMAN
Governor Director

September 3, 2013
To: Pine Creek Water Users

RE: Controllable-lockable Diversion Works and Measurement Device Order
Pine Creek and Tributaries

Dear Water User:

Attached is a Controllable Diversion Works and Measurement Device Order that is being
sent fo all water right holders. A watermaster report summary is enclosed, that outlines
the water rights from Pine Creek and upstream tributaries for your reference.

As you are aware, the Weiser River Watermaster is responsible for the regulation
/delivery of the creek water rights. Currently, the lack diversion structures and
measurement devices forces the Watermaster to make water deliveries by visual flow
estimation. This can result in delivery inequities and non-efficient use of the resource.
Bottom line: proper measurement and diversion works are required for the Watermaster
to perform her duties.

Enclosed are exerts from the Water Measurement Book published by the University of
Idaho. The book outlines various weir and flume designs that may be applicable to your
diversion situation. Included are design parameters, installation instructions, and flow
rate conversion charts for each design. The entire book can be found on our website:
www.idwr.idaho.gov under the water measurement heading.

Water users that have numerous diversions may want to consider consolidation to
minimize costs for new works. If you need technical assistance in developing a structure
design, the Natural Resource Conservation Service (NRCS) in Weiser may provide
technical or design assistance for water structures, phone 549-4252. Local irrigation
supply businesses also have staff available to provide technical assistance and needed
hardware.

Should you have questions, please contact me at the Western Regional Office, phone 34-
2190.

Sincerely,

%A%j;
ohn Westra, Manager

Enclosures: order, wr. summaries, measurement book exerts
Cc: Weiser River Watermaster; NRCS, Weiser



BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE STATE OF IDAHO

IN THE MATTER OF WATERMASTER ) PRELIMINARY ORDER
REGULATION OF WATER RIGHTS ON ) REQUIRING CONTROLLABLE
PINE CREEK AND TRIBUTARIES ) DIVERSION WORKS AND

) MEASURING DEVICES

FINDINGS OF FACT

1. Pine Creek and upstream tributaries in Adams County, Idaho are part of
the Weiser River Water District #67. The Water District Watermaster is responsible for
water delivery and regulation of the natural flow water rights associated with the creek
and tributaries..

2. As natural flows decrease junior priority date water rights are curtailed to
prevent injury to senior priority rights.

3. There have been allegations/complaints from water users regarding the
distribution of water. Water users are tampering with diversion gate settings made by the
Watermaster.

4, Measurement devices and controllable- lockable diversion works are
lacking on the creek and tributary diversions. The watermaster is allocating water
deliveries based on visual flow estimation.

5. The watermaster cannot effectively deliver/administer the creek water
rights in the absence of measurement devices and controllable-lockable diversion works.

CONCLUSIONS

1. IC§42-701states in part:

(1) The appropriator or users of any public waters of the state of Idaho shall
maintain to the satisfaction of the director of the Department of Water Resources
suitable headgates and controlling works at the point where the water is
delivered... ... ..... Each such appropriator shall construct and maintain, when
required by the director of the Department of Water Resources, a rating flume or
other measuring device at such point most practical in such canal ditch, wellhead
or pipeline for the purpose of assisting the watermaster ..... ... (3) Any appropriator
or user of the public water of the state of Idaho that neglects or refuses to
construct or maintain such headgates, controlling works, or measuring devices,
or has not executed an agreement in lieu of a measuring device as provided in
subsection (2) of this section upon receiving ten (10) days notice from the director
within which to begin and diligently pursue to completion of the construction or
installation of the required device or devices... ...the director may order the duly
qualified and acting watermaster of the water district to shut off and refuse to
deliver at the point of diversion, the water owned by such appropriator or user.
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2. The Idaho Department of Water Resources Director (Director) is authorized

to supervise the distribution of water rights in a water district. Water rights are to be
distributed base on priority date, ref. Idaho Code (1C) §42-602.

3. Failure to compete the work within the time set should warrant a notice of
violation for each diversion point and/or measuring device point not in compliance with
the requirements of the water district. Civil penalties should accrue starting from the

time set for completion and may be levied up to $150.00 per day for each day of the
continuing violation, ref. IC§ 42-1701B.

4 Domestic and stockwater uses defined under IC§ 42-111 and IC§42-

1401A where the diversion is not to exceed 13, 000 gallons per day are exempt from
measurement requirements.

ORDER

The following is hereby ORDERED:

1. Controllable-lockable diversion works and measurement devices shall be
installed on all utilized points of diversion described by water rights describing Pine

Creek and upstream creek tributaries as sources. The deadline for such installation is
June 1, 2014,

2. Controllable diversion works and measurement devices shall be subject to

the approval by the Department of Water Resources and the Weiser Water District #67
Watermaster. Identification and inspection of diversions will occur on or about May 1,
2014. A GPS location will be established to confirm each diversion.

ol

3. The Watermaster shall refuse/deny delivery of water to any water right not
demonstrating an approved controllable-lockable diversion works and measuring device.

4. Failure to install an approved controllable diversion works and
measurement device by June 1, 2014 may warrant a “Notice of Violation” from the
Department of Water Resources for each point of diversion not in compliance. Civil

penalties pursuant to IC 42-1701B will commence from June 2, 2014 (up to $150 fine per
day per violation).

-~

5. This Order does not apply to domestic and stockwater uses defined under

[C§42-111 and 1C§42-1401A where the diversion is not to exceed 13, 000 gallons per
day.

CONTROLLABLE WORKS AND MEASUREMENT ORDER



6. The Order applies only to diversions located on Pine Creek and upstream
creek tributaries. This Order is not applicable to points of diversion on ditches, lateral
ditches, shared re-diversions, or ﬁelgi headgates.

7. The Watermaster will deliver/administer natural flow water rights by

priority date pursuant to IC Title 42, Chapters 6 & 7 and authorized water right
parameters.

4
| ad
Dated this 3 dayof Sepleml e 2013

C b Nt

John(Westra, Western Regional Manager
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WATER MEASUREMENT

By D.C. LARSEN
Associate Extension Professor and Extension Irrigationist

Increasing demands from industry, recreational interests, munici-
pal needs and agriculture are creating pressures on water, a very
important and limited resource. The greater the demand, the greater
the need for water users to use and share available water wisely. How
can a user practice good management unless he knows the amount of
water involved? Measuring water will help every user get his fair
share and be treated equally.

In today's world good performance is demanded. In the quest for
protection of the environment, water measurement will help reduce
excessive waste and lessen drainage problems. It will establish a
recard nf improved use and improve public relations.

Water is measured in two ways — in motion and at rest. Motion
units used are ldaho miner’s inches, gallons per minute and cubic
feet per second. Rest units are acre-incgi'nes or acre-feet. These water
measurement units are compared in Table 1. The depth of water
applied in 12 or 24 hours by various stream sizes is shown in Table 2
for different acreages.

Table 1. Eyuivalent rates of flow.

Acre-feet
Cubic feet per  Idaho Miner's Gallons per Acre-inches per day
second (¢1s) inches minute {gpm)} per hour (24 Lisura)
0.2 10 90 0.2 0.4
0.4 20 180 0.4 0.8
0.6 30 270 0.6 1.2
0.8 40 360 0.8 1.6
10 50 450 1.0 2.0
1.2 60 540 1.2 2.4
1.4 70 630 1.4 2.8
1.6 80 780 1.6 3.2
1.8 90 810 1.8 3.6
2.0 100 940 2.0 4.0
2.2 110 990 2.2 4.4
2.4 120 1080 2.4 4.8
2.6 130 1170 2.6 54
2.8 140 1260 2.8 5.6
3.0 150 1350 3.0 8.0
3.2 160 1440 3.2 6.4
3.4 170 1630 3.4 6.8
3.6 180 1620 3.6 7.2
3.8 180 1710 3.8 7.6
4.0 200 1800 4.0 8.0
5.0 250 2250 5.0 10.0
6.0 300 2700 6.0 12.0
7.0 350 3150 7.0 14.0
8.0 400 3600 8.0 16.0
9.0 450 4050 9.0 18.0
10.6 500 4500 10.0 20.0
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Water is conveyed in both open channels and closed conduits. This
bulletin will consider some of the standard water measuring devices
designed Lo operate under open and closed flow conditions.

OPEN FLOW
Idaho has many miles of open canals and ditches. On-farm convey-
ance and distribution systems equipped with measuring devices will
improve water distribution and make the irrigation job much easier.

Rectangular weir

Cipolletti weir

V-notch weir

Fig. I. Three types of weirs used in Idaho.



Weirs
A weir 15 an over-pour notch of fixed dimensions in a vertical bulk-
head or head wall through which water may flow. When properly
canstriucted, installed and maintained, it provides a simple and
accurate means of measuring water. Weirs are easy to construct and
accurate if dimensions are followed carefully. They will handle float-
ing trash and not clog easily.

Every waler-amneasuring device has a set of standard operating con-
ditions that must be met if it is to be accurate. If these conditions
cannot be met at a given site, another measuring device should be
used. A welr requires approximately a 6-inch drop between the up-
strcam and downstream water surfaces. This losa in head is often not
available in ditches with flat grades. The water must approach the
weir crest very SlOngﬂ This condition is achieved by gacking the
water up in a weir pond with a bulkhead or head wall.

1t the water is carrying silt it may settle out and fill the weir puud.
This causes the approach velocity of the water to increase and the
device becomes inaccurate. Grass and weeds thrive in the slow water
and the weir pond requires maintenance to keep it free of silt and
weeds.

Commonly used weirs, classified by the shape of the notch, are the

rectangular weir, the Cipolletti weir, and the V-notch weir as illus-
trated in Fig. 1.

How to Install o Weir

A weir can perform accurately only if correctly constructed, in-

1stalle}d and used. The following standard conditions must be fol-
uwed:

1. Set the weir in a channel that is straight for a distance upstream
from the weir of at least 10 times the weir crest length.

. Place the weir at right angles to the direction of flow, and vertical.

. The water approaching the weir should be free from eddies and
flow slower than one-half foot per second. A weir pond can be
created by the way the structure is built., The height of the crest
above the bottom of the ditch should be al least (wice the maxi-
mum head or depth of water flowing over the crest. The distance
from the side of the weir notch to the side of the channel should
be at least twice the maximum weir head. This is called a con-
tracted weir, A bulkhead of the above proportions is usced with a
metal weir plate fastened to it.

4. Avoid backing the water up on the downstream side of the weir.
Water must flow freely below the device, leaving an air space
under the over-falling sheet of water. A concrete or rock apron
should be used to prevent washing below the structure.

5. The weir plate containing the notch is usually made of steel plate
no thicker than 1/8 inch. 1t must have exact dimensions and its
edges must be rigid, straight and sharp on the upstream face. The
notch should be beveled at 45 degrees on the downstream side.
Avoid knife edges as they are difficult to maintain. The weir crest
should he lavel and very accurate in length,

| Sl

fe)

6. Select the crest size so the minimum head to be measured exceeds

2 inches and the maximum head is not greater than one-third the
length of the weir.



Rectongular

Cipolletti Weir
Plate

Crest Recammended range Symuot dimensions

fength of measurement in
L RE =H D E F G J K M N O X
fr. Rectangular Cipoffetti  frin ftin frin frin frin frin foin ftin fein ftin in

For Rectangular and Cipoltenti Wairs
1.0 2w 6 2t 6 g 0 58 0 27 3 2 28 g o142
1.5 3t 1.7 3w 18 1 14 46 a4 2 368 28 3 1% 14 2
2.0 At 35 410 37 V22 5 2 2 4 3 36 1 -6 3%
3.0 Hwo 95 6Hwi0d 16 28 7 26 26 45 44 5 16 2 4%
4.0 B 195 Qw207 2 310 84 3410 2410 8§ 56 6 2 26 6
For 80% V.-Notch Weirs

2.0 021015 1 16 B % 28 38 286 1 0 14
3.0° 021040 16 22 62 22 34 4 36 4 1 1-6

“Use 8V A G o 12 wirs mesh reinforsing or equivolont

Fig. 2. Dimensions and capacities for Rectangular, Cipolletti and 0-degres
V-notch weirs.



How to Measure
The water surface as it flows over the crest is drawn down as veloc-

ity increases For this reason any measurement at or on the crest is
not as accurate as the methods described below.

Drive a 2 x 2-inch flat-topped stake in the ground in the weir pool
upstream from the crest 2 distance of 4 times the maximum head.
Place the stake to one side in'still water out of the way but readily
accessible for taking readings. Use a carpenter's level or an engineer's
level to set the top of the stake at the same height as the crest of the
weir, The depth of flow is measnred fram the top of the stake to the
surface of the water above it. In 1daho, frost will probably heave the
stake out of place so that it would ‘have to be re-set and maintained
annually to keep the top at the samelevel as the weir crest.

An observation well (equipped with a staff guage) next to the weir
head wall and fed by a pipe from the weir pond will refine the reading.

Water depth may be measured on a butkhead wide enaugh so the

auge can be attached to it in smooth water and be unaffected by the
grawdown over the crest. The gauge should be at least 1 to 1% feet
away from the side of the notch. Place the zero on the staff gauge at
the same height as the crest.

A rectangular weir is the simplest to construct, Its crest is hori-
zontal and its sides perpendicular. Table 3 gives the discharges over
various widths of rectangular weirs with complete contractinns

The Cipolletti weir (named after its inventor, Cesare Cipolletti,
an Italian engineer) is used most in Idaho because it will measure
slightly more water than a rectangular weir with the same rresf
length. 1t is more difficult to construct. The sides diverge outwardly
at a 1 to 4 slope (1 inch horizontally to 4 inches vertica%y). The dis-

charges for various widths of Cipolletti weirs with contractions are
shown in Tahle 4

The V-notch weir is designed to handle small flows accurately. A
90-degree angle or V-noich can be laid out very easily using a car-
penter's square. Discharge tables for the V-notch with complete con-
tractions are shown in Table 5. Construction details and dimensions
for the weirs mentioned above are illustrated in Fig. 2.



Table 3. Flow over rectangular contracted weirs
in cubic feet per second®*.

Crest length (L}

Foreach
additional
foot of crest

Head Head 1.0foot  P5teet  2Ufeet 3ufeet  4.Ufeet inexcess
inft. ininches, of 4 ft.
“H" approx. Flow in cubic feet per second {approx.}
0.10 1-3/16 0.105 0.158 0.212 0.319 0.427 0.108
0.11 1-5/18 0.121 0.182 0.244 0.387 0.491 .1%4
0.12 1-7/16 0.137 0.207 0.277 0418 0.539 0.141
0.13 1-9/16 0.155 0.233 0.312 0.470 0.629 0.159
0.14 1-11716  0.172 0.260 .348 0.524 0.701 6.177
0.15 1-13716 0,191 0.288 0.385 0.581 0.776 0.108
0.16 1-15716  0.210 0.316 0.423 0.638 0.854 0.216
0.17 2-1/18 0.229 0.348 0.463 0.698 0.934 0.236
0.18 2-3716 0.249 0.376 0.504 0.760 1.02 0.257
0.19 2-1/4 0.270 0.407 0.546 823 1.10 0.278
0.20 2-3/8 0.291 0.439 0.588 0.887 119 0.303
0.21 2-1/2 0.312 0.472 0.632 0.954 1.28 0.326
0.22 2-5/8 0.335 0.505 0.677 1.02 1.87 0.35
0.23 2-3/4 0.358 0.539 0.723 1.09 1.46 0.37
0.24 2-7/8 0.380 0.574 0.769 1.16 1.55 0.39
0.25 3 0.404 0.609 0.817 1.23 1.65 0.42
0.26 3-1/8 0.428 0.646 0.865 1.31 1.75 0.44
0.27 3-1/4 0.452 0.682 0.914 1.38 1.85 0.47
0.28 3-3/8 0.477 0.720 0.965 1.46 1.95 0.49
0,29 3-1/%2 0.602 0.758 1.02 1.63 .05 0.52
8.30 3-5/8 0.527 0.796 1.07 1.61 2.16 0.55
.31 3-3/4 0.653 0.836 1.12 1.69 2.26 0.57
0.32 3-13/16  0.580 0.878 1.18 1.77 2.37 0.60
0.33 3-15/16  0.606 0.918 1.23 1.86 248 0.62
0.34 4-1/16 0.634 0.957 128 144 28U 0.66
0.35 4-3/16 0.661 0.999 1.34 2.02 2.71 0.69
0.36 4-5/16 0.688 1.04 1.40 2.11 2.82 0.71
0.37 4-7/16 0.717 1.08 1.45 2.20 2.94 0.74
0.2¢8 48516 0.745 1.13 1.51 .28 3.08 N8R
0.39 4-11/16  0.774 1.17 1.57 2.37 3.18 0.81
0.40 4-13/16  0.804 1.21 1.63 2.46 3.30 0.84
041 4-15/16  0.833 1.28 1.69 2.55 3.42 0.87
0.42 5-1/16 0.863 1.30 1.75 2.85 3.54 0.89
0.43 5-3/16 0.894 1.3 1.81 2.74 3.67 0.93
0.44 5-1/4 0.924 1.40 1.88 2.83 3.80 0.97
0.45 5-3/8 0.955 1.44 1.94 2.93 3.83 1.00
0.46 5-1/2 0.986 .49 2.00 3.03 4,05 1.02
0.47 5-5/8 1.02 1.54 2.07 3.12 438 106
0.48 5-3/4 1.05 1.59 2.13 3.22 4.32 1.10
0.49 5-7/8 1.08 1.64 2.20 3.32 4.45 1.13
0.50 & 1.11 1.68 2.26 3.42 4.58 1.16
0.51 6-1/8 1.15 1.73 2.33 3.52 4.72 1.20
0.52 6-1/4 1.18 1.78 2.40 3.6¢ 4.58 .24
0.53 6-3/8 1.21 1.84 2.46 3.73 4.99 1.26
0.54 61/2 1.25 - 1.89 2.53 3.83 513 1.30
0.55 6-5/8 1.28 1.94 2.60 3.94 5.27 1.33
.58 4-8/4 1.81 1.99 2.67 4.04 5.42 138
0.57 6-13716 1.35 2.04 2.74 4.15 5.56 141
0.58 6-15/16 1.38 2.09 2.81 4.26 5.70 1.44
8.59 T-1/18 1.42 2.15 2.88 4.36 585 1.4
“Computed from Cone's formula: (3=3.247 LH'

0.566L" * 110

FIVIRE
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Table 3 {Continued). Flow over rectangular contracted weirs.

For each
Crest length (L) additional
foot of crest
Head Head 1.0 fuot 1.5 feet 2.0 feet, 3.0 feet 4.0 fect  inexcess
inft, ininches, of 4 ft.
“H"  approx. Flow in cubic feet per second {approx.}
0.60 7-3/16 145 2.20 2.96 4.47 §.00 1.52
u.ut 7-8/15 1.48 2,25 3.03 4,09 G.14 1.65
0.62 77716 1.52 2.31 3.10 4.69 6.29 1.80
3.63 7-9/1¢ 1.56 2.36 3.17 4.81 6.44 1.63
0.64 7-11/16  1.60 2.42 3.25 4.92 8.58 1.87
0.65 7-13/16  1.83 2 47 3.32 503 6.75 1.72
0.66 7-15/16 167 2.53 3.40 5.15 6.90 1.75
0.67 8-1/16 1.71 2.59 3.47 5.26 7.05 1.79
(.68 B-3/16 1.74 2.64 3.58 5.38 7.21 1.83
0.69 8-1/4 1.78 2.70 3.63 5.49 7.36 1.87
Ui B-3/8 1.82 2.76 3.71 0.61 T.0% 1.91
.71 8-1/2 1.86 2.81 3.78 5.73 7.68 1.95
0.72 8-5/8 1.90 2.87 3.86 5.85 7.84 1.99
0.73 8-3/4 1.93 2.83 3.94 5.97 8.00 2.03
0.74 8-7/8 1.97 2.08 4.02 6.09 8.17 2.08
0.75 ] 2.01 3.05 4.10 6.21 8,33 2,12
0.76 9-1/8 2.056 3.11 4.18 6.33 8.49 2.16
0.77 89.1/4 2.09 3.17 4.26 6.45 8.66 2.21
0.78 9-3/8 2.13 3.23 4.34 6.58 8.82 2.24
079 9-1/2 2.17 3.29 4.42 6.70 8.99 2.29
0.80 9-5/8 2.21 3.35 4.51 6.83 9.18 2.33
0.81 9-3/4 2.25 3.41 4.59 £.95 9.33 2.38
0.82 g9-13/16  2.29 3.47 4.67 7.08 g 50 2.42
0.83 9-15/16 233 3.54 4.75 7.21 9.67 2.46
0.84 10-1/16 2.37 3.60 4.84 7.33 Q.84 2.51
0.85 10-3/16  2.41 3.66 4.92 7.46 10.01 2.55
0.86 10-5/16 246 3.72 5.01 7.59 1019 2.60
0.87 10-7/16 2.50 3.79 5.10 7.72 10.36 2.64
0.88 10-9/16  2.54 3.85 5.18 7.85 10.54 2.69
0.89 10-11/16 2.58 3.92 5.27 .94 10.71 272
0.50 10-18/16 2.62 3.98 5.35 8.12 10.89 2.7
0.91 10-15/16 2.67 4.05 5.44 8.25 11.07 2.82
0.92 11-1/16  2.71 4.11 5.53 8.38 11.25 2.87
0.93 11 3/16 2.76 1.18 5.62 8.52 11.43 9.a1
0.94 11-1/4 2.7% 4.24 571 8.63 11.61 2.96
0.95 11-3/8 2.84 4.31 5.80 8.79 11.78 3.00
0.96 11-1/2 2.88 4.37 5.89 8.93 11.98 3.05
0.97 11-5/8 2.93 4.44 5.98 9.06 12.16 3.10
0.98 11-3/4 297 4.51 E.U7 9.20 12.34 3.14
0.99 11-7/8 3.01 4.57 6.15 9.34 12.53 3.19
1.00 12 3.06 4.64 6.25 9.48 12,72 3.24
1.01 12-1/8 4.71 6.34 9.62 12,91 3.29
1.02 12 1/4 1.78 6.43 Q.76 13.10 3.34
1.03 12-3/8 4.85 6.52 9.90 13.28 3.38
1.04 12-1/2 4.92 €.62 10.04 13.47 3.43
1.05 12-5/8 4.98 671 10.18 13.66 348
1.06 12-3/4 5.05 6.80 10.32 13.85 3.53
1.07 12-13/16 5.12 6.90 10.46 14.04 3.68
108 12-15/16 5.20 6.99 10.61 14.24 3.63
1.09 13-1/16 5.26 7.09 10.75 14,43 3.68
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Table 3 {Continued). Flow over reclangular contracted weirs.

Foreach
Crest length (L} additional

foot of crest
Head Head 1.0foot  1.5feet 2.0feet 30feet 4.0 feer nexcose.

.k inexcess

inft. ininches, of 4 ft.

“HY approx. Flow in cubic feet per second fapprox.}
1.10 13-3/16 5.34 7.19 10.80 14.64 3774
1.11 13-5/16 5.41 7.28 11.04 14.83 .74
1.12 13-7/16 5.48 7.38 1119 15.08 3.84
1.13 13-8/18 5.85 7.47 11.34 15.22 3.88
1.14 13-11/16 5.62 7.57 11.48 15.42 3.94
1.15 13-13/16 5.69 7.66 11.64 15.62 3.98
1.16 1315716 a. 17 7.76 11.7¢ 15.8% 4.03
1.17 14-1/16 5.84 7.86 11.94 16.02 4.08
1.18 14-3/16 591 7.96 12.09 16.23 4,14
1.19 14-1/4 5.98 8.06 12.24 16.43 4.9
1.20 14-3/6 5.06 8.16 12.39 15 62 4.94
1.21 14-1/2 6.13 8.26 12.54 16.83 4.29
1.22 14-5/8 6.20 8.35 12.69 17.03 4.34
1,23 14-3/4 6.28 8.46 12.85 17.26 4.40
1.24 14-7/8 6.35 8.56 12.99 17.45 4.46
1.25 15 6.43 8.66 13.14 17.65 4.51
1.26 15-1/8 13.30 17.87 4.57
1.27 15-1/4 13.45 18.07 4.62
1.28 15-3/4 13.61 18.28 4.67
1.29 15-1/2 13.77 18.50 473
1.30 15-5/8 13.93 18.71 4.78
1.31 15-3/4 14.09 18.92 4.82
1.32 15-13/16 14.24 19.12 4.88
1.33 15-15/16 14.40 19.34 4.94
1.34 168-1/16 14.56 19.55 4.9%
1.35 16-3/16 14,72 19.77 5.06
1.36 16-5/18 14.88 19,98 5.10
1.37 16-7/16 15.04 20.20 5.18
1.38 16-9/16 15.20 20.42 5.22
1.39 16-11/16 15.36 20.64 3,28
1.40 16-13/16 15.63 20.86 5.33
1.41 16-15/16 15.69 21.08 5.39
1.42 17-1/16 15.85 21,28 5.44
1.48 17-3/16 18072 21 R% 550
1.44 17-1/4 16.19 2174 5.55
1.45 17-3/8 18.34 21.96 5.62
1.46 17-1/2 16.51 22.18 5.67
1.47 17-5/8 16.68 2241 573
1.48 17-3/4 16.85 22.64 5.72
1.49 17-7/8 17.01 22.85 5.84
1.50 18 17.17 23.08 5.91
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Table4. Flow over Cipolletti weirs in cubic feet per second.*

For each
Crest length (L) additional
foot of crest
Head Hend 1.0 foot 1.5 feat 2.0 feet 3.0 faat 4.0feet  in excess
inft in inches, of 4 ft.
“H’ approx. Flaw in cubic feet per second {approx.)
0.10 1-3716 0.107 0.160 0.214 0.321 (.429 0.108
0.11 1.5/16 0.123 0.185 0.248 0.370 0.494 0.124
0.12 1-7/18 0.140 0.210 0.280 0.421 0.562 0.141
0.13 1-9/16 0.158 0.237 0.316 0.474 0.632 0.159
0.14 1-11/16 0,177 0.264 0.352 0.528 0.708 0.177
0.15 1-13/18 G.1958 0.203 0.380 0.588 0.782 0.188
0.18 1-15/16 0.216 0.322 0.430 0.644 0.860 0.216
0.17 2-1/186 0.237 0.353 0.470 0.705 0.941 0.238
0.18 2-3/18 0.258 0.384 0.512 0.768 1.024 0,257
419 2-1/4 0.280 0.417 0.555 0.832 1.110 0.278
.20 “3/8 U.au U.46U U.o4s 0.898 1.20 0.302
021 2-1/2 0.324 0.484 0.644 0.966 1.29 0.324
0.22 2-5/8 0.349 0.519 0.691 1.04 1.38 0.35
0.23 2-3/4 0.374 0.555 0.738 1.11 1.47 0.37
0.24 2-7/8 0.397 0.591 0.786 1.18 1.57 0.39
0.25 3 0.423 0.628 0.836 1.25 1.67 0.42
0.26 3-1/8 0.449 0.667 0.886 1.33 1.77 0.44
0.27 3-1/4 0.475 0.705 0.937 1.40 1.87 0.47
0.28 3-3/8 4.502 0.745 0.990 1.48 1.97 0.49
.29 3-1/2 0.52% {1.785 1.04 1.58 2.08 0.52
0.30 3-5/8 0.557 0.827 1.10 1.64 2.19 (.58
0.31 3-3/4 0.586 0.869 1.15 1.73 2.30 0.57
0.32 3-13/16 0.815 0.911 1.21 1.81 2.41 0.60
0.33 3-15/16  0.644 0.954 1.27 1.89 2.52 0.62
0.34 4-1/16 0.675 1.00 1.32 1.98 2.04 0.86
0.35 4-3/18 0.705 1.04 1.38 2.07 2.75 0.69
0.36 4-5/18 0.735 1.08 1.44 2.18 2.87 0.71
0.37 4-7/16 0.767 1.13 1.50 2.25 2.99 0.74
0.38 4-9/16 0.799 1.18 1.57 2.34 3.11 0.78
0.39 4-11/16  0.832 1.23 1.63 2.43 3.24 0.81
0.40 4-13/16  0.866 1.28 1.69 2.53 3.36 0.84
0.41 4-15/16  0.899 1.32 1.76 2.62 349 .87
0.42 5-1/16 0.932 1.37 1.82 2.72 3.61 0.89
0.43 5-3/16 0,967 1.42 1.63 2.81 3.74 0.93
0.44 5-1/4 1.00 1.47 1.95 2.91 3.87 0.97
0.45 5-3/8 1.04 1.53 2.02 3.01 4.0 1.60
0.46 5-1/2 1.07 1.58 2.08 3.11 4.14 1.02
0.47 5-5/8 1.11 1.63 2.16 3.21 4.28 1.06
0.48 5-3/4 1.15 1.68 2.23 3.32 4.41 1.10
0.49 5-7/8 1.18 1.74 2.30 3.42 4,55 1.13
-0.50 8 1.22 1.79 2.87 3.53 4.69 1.16
0.51 6-1/8 1.26 1.85 2.44 3.64 4.83 1.20
0.52 61/4 1.30 1.90 2.51 3.74 4,97 1.24
0.53 6-3/8 1.34 1.96 2.59 3.85 5.12 1.26
Q.54 68-1/2 1.38 2.02 2.66 3.96 5.26 1.30
0.55 68-5/8 1.42 207 2.74 4.07 541 1.33
(.56 6-3/4 1.48 2.13 2.81 4.18 5.56 1,38
0.57 . 6-13/16  1.50 2.18 2.89 4.30 5.71 1.41
0.58 6-15/16 1.54 2.25 2.97 4.41 5.86 1.44
0.59 7-1/16 1.58 2,31 3.05 4.53 6.01 1.49
1]

fd

*Computed from Cone's formula: Q

247 IH « O.866LY 15,0 600 2 e
TR
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Table 4 {Continued). Flow over Cipolletti weirs.

For each

g UL additional
Crest length (1) fooL of erest

Head Head 1.0foot 1.5fest 2.0feet 3.0feet 4.0{feet inexcess

inft.  ininches, of 4 1t.
“HY approx. Flow in cubic feet per second {approx.)
0.60 7-3/16 1.62 2.37 3.13 4.64 6.17 1.53
0:81 7-5/16 1.67 2.43 3.20 4.78 6£.22 1.55
0.62 7-7/18 1.71 2.49 328 4.88 6.47 1.80
0.63 7-9/16 1.75 2.55 3.37 5.00 6.63 1.63
U.64 T-11/716 1.80 2.62 .45 5.12 6.78 1.67
0.65 7-13716  1.84 2.68 3.53 5.24 605 1.72
0.66 7-15/16  1.89 2.75 3.61 5.36 7.11 1.75
0.67 8-1/16 1.83 2.81 3.70 5.48 7.28 1.79
0.68 R.3/18 188 2 R7 3.79 5.61 7.44 1.83
0.69 8-1/4 2.02 2.94 3.87 573 7.81 1.87
0.70 8-3/8 2.07 3.01 3.85 5.86 777 1.91
0.71 8-1/2 2.12 3.0% 4.04 599 7.94 1.95
0.72 8-5/8 2.16 3.14 4.13 6.12 8.11 1.98
0.73 8-37/4 2.21 3.21 4.22 6.24 828 2.03
0.74 8-7/8 2.26 3.28 4.31 .38 8.45 2.08
0.75 9 2.31 3.35 4.40 6.51 8.62 2.12
0.76 9-1/8 2.36 3.42 4.49 6.64 8.80 2.16
0.77 a-1/4 ?2.41 3.49 4.58 6.97 8.97 2.21
0.78 9-3/8 2.48 3.56 4.67 6.90 9.15 2.24
0.79 9-1/2 2.51 3.63 4.76 7.04 9.33 2.29
0.80 9-5/8 2.56 3.70 4.85 T7.18 9.51 2.33
0.81 9-3/4 2.61 3.77 4.95 7.31 9.69 2.38
U.84 9-13/16  2.66 3.84 3.04 740 9.87 2.42
0.83 9-15/16  2.71 3.92 5.14 7.59 10.05 2.46
0.84 10-1/16 2711 3.99 5.23 7.13 10.23 2.51
0.85 10-3/16  2.82 4.07 5.33 7.87 10.42 2.55
0.88 10-5/16 2 R7 4.14 543 8.01 10.60 2.60
0.87 10-7/186  2.93 4.22 5.52 8.15 10.79 2.64
0.88 10-9/16 2,98 4.29 5.62 8.30 10.98 2.69
0.89 10-11/16 3.04 4.37 5.72 8.44 1117 2.72
0.90 10-13/16 3.09 4.45 5.82 8.69 11.36 2.77
0.91 10-15716 3.18 4.33 5,92 8.73 11.85 2.62
0.92 11-1/16  3.20 4.60 6.02 8.88 11.74 2.87
0.93 11.3/16  3.26 4.68 6.13 9.03 11.94 2.91
0.94 11-1/4 3.32 4.76 6.23 9.17 12.13 2.96
045 11-3/8 337 4 R4 6.33 9.32 12.33 3.00
0.96 11-1/2 3.43 4,92 5.44 9.48 12.53 3.05
0.97 11-5/8 3.49 5.00 6.55 9.62 12,72 3.10
0.98 11-3/4  3.55 5.09 6.64 978 12w 3.14
0.99 11-7/8  3.61 5.17 6.75 9.93 13.12 319
1.00 12 3.67 5.25 6,86 10.08 13.32 374
1.01 12-1/8 5.33 6.96 10.24 1353 399
1.02 12:1/4 5.42 7.07 10.40 13,73 3.34
1.03 12-3/8 5.50 718 1055 13.94 3.38
104 12-1/2 5.59 7.29 10.71 14.15 3.43
1.05 12-5/8 5.67 7.40 10.87 14.35 3.48
1.06 12-3/4 5.76 7.51 11.03 14.56 3.53
1.07 12-13/16 5.84 7.62 1118 14.76 3.58
1.08 12-15/16 5.93 793 11.35 14.98 3.63
1.09 13-1/16 G.02 | 7.84 1151 1514 3.68
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Table 4 (Concluded). Flow over Cipolletti weirs.

For egaw:hI
st len ¢ additional
Crest length (L) foot of crest
Hend tOfont  1.5feet  2.0feet  3.0feet 4.0feet inexcess
ininches, ot 4 fL.
approx. Flow in cubic feet per second (approx.}

116 13:.3/716 b.il 1.36 11.68 19.41 3.74
1.1} 13-5/16 6.20 8.07 11.84 15.62 3.79
112 13-7/16 6.29 8.18 12.00 15.84 3.84
1.13 13-9/16 6.37 8.29 12.16 16.04 3.88
b4 13-11/186 6.46 8.41 12.33 16.26 3.94
118 13-13/16 6.56 8.53 12.50 1648 3.88
1.16 13-15/16 86.65 8.65 12.67 18.70 4.03
117 14-1/18 6.74 8.76 12.84 16.93 4.08
1.18 14-3/186 6.83 8.88 13.01 17.15 4.14
119 14-1/2 A 43 .60 13.18 17.37 4.19
1.20 14-3/8 7.02 9.12 13.35 17.58 4.24
1.21 14-1/2 7.11 9.24 13.52 17.81 4.29
1.22 14-5/8 .20 9.36 13.69 18.03 4.34
1.23 14-3/4 7.30 9.48 13.87 18.27 4.40
1.24 14.7/8 7.40 9.80 14.04 18.49 4.46
1.26 15 7.49 9.72 14.21 18.71 4.51
1.26 15-1/8 14.39 18.95 4.57
1.27 15-1/4 14.56 19.17 4.62
1.28 15-9/8 14.74 19.41 4.67
1.29 15-1/2 14.92 19.65 4.74
1.30 15-5/8 15.11 18.88 4.78
1.31 15-3/4 - 15.29 20,12 4.82
1.32 15-13/16 1546 20.34 4.88
133 15-1b/i6 15.64 20.58 4.04
1.34 16-1/16 15.82 20.82 4.99
1.35 16-3/16 16.01 21.06 5.0
1.36 16-5/16 16,19 21.29 5.10
1.37 16.7/16 16.37 21.53 5.16
1.38 16-9/16 16.57 21,78 5.22
1,39 16-11/16 16.75 22.02 5.28
1.40 16-13/16 16.94 22.27 5.83
1.41 16-15/18 17.13 22.51 5.39
1.4% Yi-i7i6 17.01 28,75 £.14
1.43 17-3/16 17.51 23.01 5.50
1.44 17-1/4 17.70 23.26 5.55
1.45 17-3/8 17.89 23.50 5.62
1.46 17-1/2 18.08 23.75 567
1.47 17-5/8 18.28 24.01 5.73
1,48 17-374 18.47 24.26 5.79
1.49 177/8 18.66 24.50 0.84
1.50 15 18.85 2475 5.91

27



Table 5. Flow over 90" V-notch weirs in cubic feet per second.*

Head Discharge Head Discharge Head Discharge
H Q H Q H Q
Feet or Inches Sec-feet Feet or Inches  Sec-feet Feet or Inches Sec-feet
10 1-37/16  0.008 .50 6 0.445 90 10-13/16 1.82
11 1.5716  0.010 .51 6-1/8 0.468 .81 10-15/16 1.7
12 1-7/16  0.012 52 6-1/4 0.491 R 11.1/16  2.02
13 1-8/16  0.016 .53 5-3/8 0.515 .93 11-3/16  2.08
14 1-11/716 0819 04 G-1/2 0.039 94 1-1/4 2.3
15 1-13/716  0.09% .65 6-5/8 0.564 .85 11-3/8  2.19
16 116716 0.026 .56 6-3/4 0.590 96 11-1/2 2.5
17 2.1716  0.031 57 6-13/16 0.617 97 11-5/8 231
18 9.3/1& 0035 .58 6-15/16 0.644 .98 11-374 237
18 2-1/4 0.040 59 7-1/16  0.672 89 11-7/8 243
20 9.3/8 0.0486 .60 7-3/16  0.700 1.00 12 2.49
21 2-1/2 0.052 .61 7-5/16  0.730 1.01 12-1/8  2.55
22 2-5/8  0.058 62 77716 0.760 1.02 12174 281
23 2-3/4 0.065 .63 7-8/16  0.790 1.03 12.3/8  2.68
24 27/8  0.072 B4 7-11/16  0.822 1.04 12-1/2  92.74
.25 3 0.080 65 6-13/16 0.854 1.05 12-5/8 2.81
26 3-178 0.088 66 7-15/16 0.887 1.06 12-374 2.87
29 3-1/4 0.096 67 8-1716  0.92 1.07 12-13/16 2.94
28 3-3/8 0.106 68 8-3716  0.955 1.08 12-15/16 3.01
28 312 0115 69 8174 0991 | 109 13-1/16  3.08
30 3-5/8 0.125 .70 8-3/8 1.03 1.10 13-3716 3.15
31 3-3/4 0.136 1 8-1/2 1.06 111 13-5/16 3.22
.32 313718 0.147 T2 8-0/8 1.10 112 16-7/1G6 3.00
.33 3-15/716 0,159 73 8-3/4 1.14 1.13 13-8/716 3.37
34 4-1/16  0.171 74 8-71/8 1.18 1.14 13-11/16 3.44
35 4-3/716  0.184 NE 9 1.22 1.15 1313716 3.52
.36 4-5/16  0.197 .76 9-1/8 1.26 1.16 13-15/16 3.59
.37 47716  0.211 N 8-1/4 1.30 LT 14-3716 3.67
.38 4-9/16  0.225 .78 89.3/8 1.34 1.18 14.5716 3,75
39 4-11/16 0.240 19 9.1/2 1.39 119 14-1/4  3.83
40 4-13/16  0.258 8D 9-5/8 1.43 1.20 14-3/8  3.91
41 4-15/16 0.272 .81 9-3/4 1.48 1.21 14-1/2 3.99
42 5-1/16 0,289 82 9-13/16 1.52 1.22 14-5/8  4.07
.43 5-3/16 0,306 .83 Q-15/16  1.57 1.22 14374 4.16
44 6174 0.324 84 10-1/16 1.61 1.24 14-7/8  4.24
45 5-3/8 0.343 .85 10-3/16  1.66 1.25 15 4.33
A6 5-1/2 0.362 .86 10-6/16 171
47 5-5/8 0.382 87 10-7/16  1.76
48 5-3/4 0.403 B8 10:8/16 1.81
49 5-7/8 0.424 .89 10-11/16 1.86

* Computed from Cones formula: Q=249H?
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Flumes

Flow measuring flumes are open-channel devices containing a
specially-shaped constricted-throat section, They can be constructed
from metal, concrete or fiberglass. Standard designs are available to
measure water over a wide flow range. Two types are commonly used,
Parshall and trapezoidal. Either can be mage on the farm or pur-
chased commercially,

Flumes can operate in a flat ditch and require a relatively small
head loss. They are self-cleaning and do not require a pool upstream
to reduce the approach velocity. Flumes can operate accurately over
a wide range of flows. The velocity of water as it approaches the
flume has little effect upon its operation. Unless submergence (water
backing up in the throat) occurs, only one head measurement is re-
quired to obtain the correct flow. The pre-built flumes can easily be

re-set in colder areas where the frost might heave them out each
winter.

Flumes are relatively expensive when cast in place. Considerable
care must be used in forming them to the correct shape and dimen-
sions, such as throat widtl, -iup and diverging sections and auging
wells. The size of the flume is determined by the throat width. For
instance, a 6-inch flume would have a 6-inch t roat width.

Parshall Flume
The Parshall flume, developed by Ralph Parshall at Colorado State
University, is the oldest and most widely used flume. This flume is
illustrated in Fig. 4. Dimensions and capacities for Parshall flumes

ranging in size from 6 inches to 4 feet are shown in Fig, 5. Larger
sizes are available.

How to Install

1. The direction of water flow must be “in line”’ with the structure.
The flow should be reasonable smooth, free from turbulence and
uniformly distributed across the channel,

2. The flume should be installed to ogerate under free flow econdi-
tions if possible. Free flow occurs when the elevation of the water
surface near the downstream end of the throat section is not high
enough to reduce flow due to water backing up in the throat.

11
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Fig. 4. Parshall measuring flume.

3. In most cases the flume is set with the floor {or ¢rest) elevated
above the ditch bottom to prevent excessive submergence. The
amount to raise the flume corresponds to the head loss through the
structure at about 70% submergence. The flume is set so the
water elevation at Ha is higher than the normal tailwater down-
stream by an amount equal to the head loss. The head loss at 70-
submergence is the difference between Hp and 0.7 times HA or
0.3 Ha.

4. The floor of the converging section must be level both length-
wise and crosswise.

How to Meuasure

For free flow, one measurement of water depth at Hpa is all that is
required. Discharge tables are shown in Table 7.

A staff gauge attached to the inside wall at HA will function for a
depth measurement. The water surface here is often turbulent and a
reading will be more accurate if a stilling well is installed with the zero
of the gauge level with the crest of the flume,

Tne Parshall flume can be operated with a high degree of submer-
gence — up to 70%. This means it will be accurate as long as the ratio
HB/g’IA is less than 0.70. Below this figure only HaA need be mea-
sured.

When submergence or HB/HA is greater than 0.70 a correction
must be made. To do this the discharge given by the water depth 11 a
is multiplied by the correction factor Q/Qo for the degree of submer-
gence and corresponding flume size shown in Fig. 6. This correction
can reduce flow by a factor of up to 45%.

12
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Table 7. Free flow through Parshall measuring flumes
in cubic feet per second.

Head Throat width

feet inches 4 [N g9 1 Lo Y
{approx.} {Flow in cubic feet per second)

0.10 1-3/16 0.028 0.05 0.09 0.11 .15
0.11 1-5/16 0.033  0.08 0.10 0.12 0.18
0.12 1-7/18 0.037 0.07 0.12 0.14 0.20
0.13 1-3/18 0.042 0.08 0.14 0.16 0.24
0.14 1-11/16 n.n47 Nog .18 097
0.15 1-13/16 0.053 0.1 0.17 0.20 0.30
0.16 1-15/18 0.058 0.11 0.19 0.23 0.34
0.17 2-1/16 0.0684 0.12 .20 0.26 0.38
0.18 2-3/186 0.070  0.14 0.22 0.29 0.42
U.14 ii/4 0.076 0.3 0.24 0.32 0.46
0.20 2-3/8 0.082  0.18 0.26 0.35 0.50 0.66 0.97 1.
0.21 2-1/2 0.08% 0.18 0.28 0.37 0.54 0.71 1.04 1.
0.22 2-5/8 0.095 0.18 0.30 0.40 Q.58 0.77 1.12 1.
0.23 2-3/4 0.102 0.20 0.32 0.43 0.63 0.82 1.20 1.58
(.24 2-7/8 0.109  0.22 0.35 0.48 0.67 0.88 1.28 1.69
0.25 3 0.117  0.23 0.37 0.49 0.711 0.93 1.37 1.80
0.26 3-1/8 0.124  0.25 0.39 0.51 0.76 0.99 1.46 1.91
0.27 3-1/4 0.131 0.26 0.41 0.54 0.80 1.05 1.55 2.03
V.28 4-3/8 0.138  ©.28 0.44 0.58 0.85 1.11 1.64 2.15
0.29 3-1/2 0.146 0.29 0.46 0.61 .90 1.18 1.73 2.27
0.30 3-5/8 0.154 031 0.49 0.64 0.94 1.24 1.82 2.39
0.31 3-3/4 0.162  0.32 0.51 0.68 .99 1.30 1.92 2.52
0.32 3137186 0 N34 0 A4 071 1.04 1.37 2.02 2.65
0.33 3-15/16 0.179  0.36 0.56 0.74 1.08 1.44 2.12 278
0.34 4-1/18 0.187 0.38 0.59 0.77 1.14 1.50 222 2.92
0.35 4-3/16 0.196 0.39 0.62 0.80 1.18 1.57 2,32 3.06
0.36 4-5/16 0.205 0.41 0.64 0.84 1.25 1,64 2.42 3.18
0.37 4-7/7106 0.213 0.43 0.67 0.88 1.30 1.72 2.3 3.34
0.38 4-9/16 0.222 0.45 0.70 0.92 1.36 1.78 2.64 348
0.39 4-11/16 0.231 0.47 0.73 0.95 1.41 1.86 2.75 3.62
0.40 4-13/16 0.241 (48 0.76 0.89 1.47 1.93 2.86 3.77
041 4-18/16 0250 080 0.78 1.03 1.53 2.01 2.97 3.92
0.42 5-1/16 0.280 0.52 0.81 1.07 1.58 2,09 3.08 4.07
0.43 5-3/16 0.262 0.54 0.84 1.11 1.64 2.16 3.20 4,22
0.44 5-1/4 0.279  0.56 0.87 1.18 1.70 2.24 3.32 4.38
0.45 5-3/8 0.289  0.58 0.90 1.19 1.76 2.32 3.44 4.54
0.46 3-1/2 0,299 0.61 0.24 1,23 1.82 2.40 3.08 4.70
0.47 55/8 0.309 0.83 0.97 1.27 1.88 2.48 3.68 4.86
0.48 5-3/4 0.319  0.65 1.00 1.31 1.84 2.57 3.80 5.03
0.49 5-7/8 0.329  0.67 1.03 1.35 2.00 2.65 3.92 5.20
0.650 [ 0.338 N ARG 108 1.398 2.068 273 4.05 5.3¢
0.51 6-1/8 0.350 0.71 1.10 1.44 213 2.82 4,18 5.53
0.52 6-1/4 0.361 0.73 1.13 1.48 2.19 2.90 4.31 5.70
0.53 6-3/8 0371 0.76 1.16 1.52 2.25 2.99 4.44 5.88
0.54 6-1/2 0382  0.78 1.20 1.57 2.32 3.08 4.57 §.058
0.55 6-5/8 0.394 .80 1,23 1.6% 2.39 317 4.70 6.23
0.56 6-3/4 0.404 0.82 1.26 1.66 2.45 3.26 4.84 §.41
0.57 §-13/16 0.415 0.85 1.30 1.70 2.52 3.35 4.98 £.59
(.58 6-15/16 0.427 0.87 1.33 1.75 2.59 3.44 5.11 6.77
0.59 7-1/18 0.438 0.89 1.37 1.80 2.66 3.53 5.25 6.96
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Table 7 (Continued). Free flow through Parshall measuring flumes
in cubic feet per second.

Head Throat width

Feet Inches 3 6 g9 i 1.5 2 3
{approx.) {Flow in cubic feet per second)

1.10 13-3/1¢ 2.40 3.00 4.62 8.95 2.27 13.9
1.11 13-5/16 2,43 3.60 4.68 7.04 9.40 14.1
1.12 13-7/16 2.46 3.65 4,15 7.14 9.54 14.3
1.13 13-8/16 2.50 3.70 4,82 7.24 9.67 145
1.14 13-11/16 2.53 3.75 4.88 7.34 9.80 14.7
1.15 13-13/16 2.57 3.80 4,94 7.44 .94 14.9
1.16 13-15/16 2.60 3.85 5.01 7.54 10.1 15.1
L7 14-1/16 2.64 3.90 5.08 7.64 10.2 15.3 20.
1.18 14-3/16 2.68 3.95 5.15 7.74 10.3 15.6 20
1.19 14-1/4 2.71 4.01 521 7.84 10.5 15.8 21
1.20 14-3/8 2.75 4,06 5,28 7.94 10.6 16.0 21
1.21 14-1/2 278 4.11 5.34 8.05 10.8 16.2 21.
1.22 14-5/8 2.82 4,16 541 8,15 10.9 16.4 21
1.23 14-3/4 2.86 422 5,48 8.25 11.0 18.6 22
1.24 14-7/8 2.89 427 6.55 8.36 112 16.8 22
1.25 15 4.32 5.62 8.46 11.3 17.0 22
1.26 15-1/8 4.37 5.69 8.56 11.5 17.2 23.
1.27 15-1/4 4.43 5.76 B.67 11.6 17.4 23
1.28 15-3/8 4.48 5.82 8.77 11.7 17.7 23
1.29 15-1/2 4.53 5.89 8.88 11.9 17.9 23
1.30 15-5/8 4.59 5.96 8.99 12.0 181 24
1.31 15-3/4 4.64 6.03 9.09 12.2 183 24
1.32 15-13/16 4.69 510 9.20 12.3 18.5 24
1.03 15-15/1C 4.5 .18 9.80 2.4 188 25,
1.34 16-1/18 4.80 6.25 9.41 12.6 19.0 25.
1.35 16-3/16 4.86 6.32 9.52 12.7 19.2 25.
1.36 16-5/18 4.92 6.39 9.63 12.9 19.4 26.
1.37 16-7/16 4.97 6.46 9.74 13.0 19.6 26.
1.38 16-8/18 503 6.58 8.85 13.2 189 26
1.39 16-11/16 5.08 6.60 9.95 13.3 20.1 26.
1.40 16-13/16 6.68 10.1 13.5 20.3 27.
1.41 16-15/16 6.75 10.2 13.6 20.6 217.
1.42 17-1/16 .82 10.3 13.8 206 27.
1.43 17-3/16 6.89 10.4 13.9 21.0 28
1.44 17-1/4 6.97 105 14.1 21.2 28.
1.45 17-3/8 7.04 10.6 14.2 213 28
1.46 17-1/2 7.12 10.7 14 4 21.7 29
1.47 17-5/8 7.19 10.8 14.5 219 29
1.48 17-3/4 7.26 11.0 14.7 22.2 29
1.49 17.7/8 7.34 11.1 14.9 22.4 30.
1.50 18 7.41 11.2 15.0 22.6 30.
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RAMPED BROAD CRESTED WEIR!

General Description

The ramped broad crested weir (RBCW) has been used successfully in a
number of canals in Southern Idaho and is one of several types of broad crested
weirs. This device requires only a single upstream depth measurement for
discharge determination. The structure can not be used o regulate flow, but is
capable of accurately measuring a wide range of discharges. Construction
costs for this weir may be relatively lower than ot her measurement structures used
on larger ditches or canals, The RBCW also passes {loating debris and sediment
well, As with other weirs and flumes, normal periodic maintenance is required.

Installation and Measurement

A computer model has been developed for use in designing the RBCW and
alluws the welr to be tailored to fit the chanmcl configuration. The computer
program also generates a rating table using the as-built dimensions. Discharge is
then determined by reading the height of water on the staff gauge with the
corresponding height listed on the computer generated rating table.  Further
detailed information about the weir and computer program may be obtained from

the University of Idaho Kimberly Rescarch and Extension Center or the Idaho
Department of Water Resources.

Schematic view of a ramped broad crested weir.

L RBCW text and figures reprinted from France, K.E. and Brockway,
C.E, Flow Moasurement Using Ramped Broad Crested Weirs, Idaho Water
Resource Research Institute, University of Idaho, Moscow, Tdaho.
September, 1987. 48
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CONSTANT HEAD ORIFICE TURNOUT (CHO}!

General Description

The constant head orifice turnout (CHO) is & combination regulating and
measuring structure that uses an adjustable submerged orifice for the discharge
measurement.  The structure has been developed and widely adopted by the
Rurean of Reclamation. lts operation is based upon setting and maintaining a
constant head differential (usually 0.20 foat) across the orifice. Discharges are
varied by changing the gate opening, that is, the arca of the orifice. The rate of
flow is measured by using the principle that a submerged orifice of a given size
operating under a specific dilferential head will always pass the same known
quantity of water,

The CHO turnout consists of a short entrance channel leading to a headwall
containing one or nuis gate-controlled openings, a stifling basin section, and a
downstream headwall with one or more gate-controlled openings that release the
flow into the delivery channel. The turnouts are wsually placed at right angles to
the main canal. The upstream gate or gates canstitule the orifice, the size of
which can be increased or decreased by opening or closing the gates. The head
across the orifice is measured at a constant value, usually 0.20 foot, by adjusting
the downstream gate or gates, and is measured by staff gauges or stilling wells
upstream and downstream from the orifice gate headwall,

How to Measure

The opening of the orifice for the desired discharge is ubtained from discharge
tables. With the upstream gates set at this opening, the downstream gates are
adjusted until the dilferential head across the orifice as measured by the staff
gauges or stilling wells is at the required constant head (usnally 070 foot). The
discharge will then be at the desired value.

Mimimern Wette Levg
N et

Dotnaw . ;

e - et o
Canar T T ethize fameer
3' i / o

SLETION Aan

Schematic view of a CHO turnout with a horizontal inlet channel

ICHO text, figures and tables reprinted from Water
Measurement Manual, Department of Interior Bureau of Reclamation.
Second Edition Revised Reprint: 1984 (Denver) pp. 95-99, 298-299.
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CERTIFICATE OF SERVICE

I HEREBY CERTIFY that on this 3 day of September, 2013, true and correct copies of
the documents described below were served by placing a copy of the same with the United States
Postal Service, postage prepaid and properly addressed to the following:

Documents Served: Controllable-lockable Diversion Works and Measureable Device Order
Pine Creek and Tributaries

RANDY E NOAH
2874 WARFIELD RD
CAMBRIDGE ID 83610

SONJA C HAUXWELL
DONALD L HAUXWELL
PO BOX 131
CAMBRIDGE ID 83610

MARDELLE SHINN
CLIFFORD W SHINN
3239 HWY 71
CAMBRIDGE ID 83610

KATHERINE M RUST
CARL W RUST

41 BONDS FLAT RD
LA GRANGE CA 95329

WILLIAM J NANCE
4525 W LAMONT
MERIDIAN ID 83642

JAMES L BUMGARNER
2934 HWY 71
CAMBRIDGE ID 83610

LINDA M KELLAR
LARRY J KELLAR

PO BOX 164
CAMBRIDGE ID 83610

MARY L SHIRTS
FRANK C SHIRTS

HC 69 BOX 3450
CAMBRIDGE ID 83610

CHARLES R EDWARDS
BOX 281
CAMBRIDGE ID 83610

MICHAEL D MACEDO
1254 W 15T ST
WEISER ID 83672

CUDDY MEADOWS RANCH LLP
2165 SEID CREEK RD
CAMBRIDGE ID 83610

LILAL DOWNEY
HC 69 BOX 3650
CAMBRIDGE ID 83610

STEPHEN C MACKEY
RUTH MACKEY

2095 SEID CREEK RD
CAMBRIDGE ID 83610

ZOLA A NOAH

BILL E NOAH

2490 W PINE CREEK RD
CAMBRIDGE ID 83610

ARVID MYHRE
FERRINI RANCH

PO BOX 459

SAN ARDO CA 93450



NORMAN HANSEN
SANDRA HANSEN
2982 HWY 71
CAMBRIDGE ID 83610

GUY AMIDON

KAREN AMIDON

2711 TONEY LN
CAMBRIDGE ID 83610

MONTE R SPIERING
HOLLY K SPIERING
2591 HORSE FLAT RD
CAMBRIDGE ID 83610

MINK LAND & LIVESTOCK CO
2920 HWY 95
CMABRIDGE ID 83610

JACK R BARKER
768 JONATHAN RD
WEISER ID 83672

RAY POTTER

INA C POTTER

PO BOX 95
CAMBRIDGE ID 83610

LELAND W DAVIS
LOUISE F DAVIS

2971 HWY 71
CAMBRIDGE ID 83610

GORDAN S GALUS
PO BOX 298
CAMBRIDGE ID 83610

STATE OF IDAHO
DEPT OF FISH & GAME
PO BOX 25

BOISE ID 83707

PINE CREEK PROPERTY OWNERS
IRR ASSN

C/O PEARL J KETZ

PO BOX 190

CAMBRIDGE ID 836100

USDA FOREST SERVICE - BOISE
NATIONAL FOREST

1249 VINNELL WAY SUITE 200
BOISE ID 83709

WENDELL HORN
3645 MILL CREEK RD
CAMBRIDGE ID 83610

MARY NOAH

CREED A NOAH

3039 HWY 71
CAMBRIDGE ID 83610

NICHOLAS W WIEBE
DEBORAH J] WIEBE
PO BOX 13
CAMBRIDGE ID 83610

JANICE I LEE
2707 TONEY LN
CAMBRIDGE ID 83610

HAROLD W GIBSON
C/O GENE GIBSON
20 LILAC LN

SAGLE ID 83860

CINDY M SEDLACEK-NANCE
4240 W VICTORY
MERIDIAN ID 83642

RANDY HOWLAND
HC 69 BOX 3360
CAMBRIDGE ID 83610

CHARLES R EDWARDS
BOX 281
CAMBRIDGE ID 83610

ROBERT STINNETT
3068 HWY 71
CAMBRIDGE ID 83610

MILLER FAMILY TRUST
7000 S MERIDIAN RD
MERIDIAN ID 83642



MELISSA A NOAH
CREED N NOAH

2925 COVERD
CAMBRIDGE ID 83610

ROBERT T WOODY
SHARON M WOODY
63210 MC KENZIE LN
SUMMERVILLE OR 97876

DIANE E DOWNEY
KENNETH F DOWNEY
2373 LAPPIN LN
COUNCIL ID 83612

MARVIN G CLURE
SHIRLEY A CLURE

PO BOX 337
CAMBRIDGE ID 83610

NATURAL RESOURCE
CONSERVATION SERVICE
849 E 9™

WEISER ID 83672

BRANDI HORTON
WATERMASTER #67
2297 SNAPP LN
MIDVALE ID 83645

Moo Yrrzaan

v Mega?Gregorf
Office Specialist I



