Permit No 71-11007

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

BENEFICIAL USE FIELD REPORT

A. GENERAL INFORMATION

1. Current Owner:

STATE OF IDAHO
FISH & GAME COMMISSION

PO BOX 25

BOISE ID 83720 @3°1071 -003S

2. Accompanied by: NA

Phone No:

Address:

Relationship to permit Holder:

3. SOURCE:

CHAMPION CREEK

Tributary
SALMON RIVER

Permit No:
Exam Date:

Page 1

71-11007
10/20/2023

Method of Determination: Used ArcMap DRG layer and other map sources. Also, informational signs on Highway 75
where it crosses the creek denote the name of the creek.

B. OVERLAP REVIEW

1. Other water rights with the same place of use: None

2. Other water rights with the same point-of-diversion:

Water Right No. Source Purpose of Use Basis

71-10080, 71-10081, 71- Champion Creek Irrigation Decrees

2026, 71-4006, 71-10277,

71-10278, 71-4021
Comments: This license is for a fish screen bypass for the irrigation rights above.
C. DIVERSION AND DELIVERY SYSTEM
1. LOCATION OF POINT(S) OF DIVERSION:
CHAMPION CREEK NWY: NWY, Sec. 23, Twp 08N, Rge 14E, B.M. CUSTER County
Method of Determination: ArcMap aerial imagery and site visit during field examination.
PLACE OF USE: FISH PROPAGATION

NE NW SW SE Totals
Twp|Rng | Sec
NE | NW |[SW| SE [ NE| NW |SW | SE |NE | NW |SW| SE | NE | NW |SW /| SE

08N| 14E | 23

Method of Determination: ArcMap aerial imagery and site visit during field examination.
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Deiivery System Diagram Attached (required). Indicate all major components and distances between components.
X _ Indicate weir size/pipe as applicable.

Map Attached Showing Location(s) of point(s) of diversion and place(s) of use (required). Scale must be
X 1:24,000 or greater.

X __ Aerial Photo Attached (required for irrigation of 10+ acres).

X __ Photo of Diversion and System Attached

4.
Diversion ID No. | Motor Hp | Motor Serial No. Pump Make Pump Serial No. or
Make Discharge Size
CH1A NA NA | NA NA 4' dia. Pipe back to
stream

D. FLOW MEASUREMENTS

1.

Measurement Type Make Model No. Serial No. Size Calib. Date
Equipment

NA

2. Measurements: No direct measurement made. Diameter of the circular orifice and the head of the water above the
center of the orifice were measured.

. FL ALC ION
E owc SEATIONS Additional Computation Sheets Attached

Measured Method:

Fish screen flow measurements in Basins 71 and 72 are based on the attached August 24, 2011 IDWR Memorandum and
are determined by the following formula:

Q = C4A(2gh)'?
Where Cq4 = 0.67 coefficient of discharge for round edged orifice
A, = Area of orifice opening in feet?
g = 32.2 ft per second?
h = measured head above center of orifice opening (in feet)
The orifice is a 4 inch diameter hole so A.=1rr2 = 1 (0.16667)2 = 0.087 ft2
The head (h) measured to the high water mark was 1.76’
Q = (0.67)(0.087)(2(32.2)(1.76))'2

Q=0.62cfs

F. VOLUME CALCULATIONS

1. Volume Calculations for irrigation: NA
Vir = (Acres Irrigated) x (Irrigation Requirement) =
Vor =[Diversion Rate (cfs)] x (Days in Irrigation season) x 1.9835 =
V =Smallerof Vg and Vpg =
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2. Volume Calculations for Other Uses:

V = Diversion rate x 1.9835 x days in season of use
V =0.62x1.9835 x 184 = 226.3 AF

G. NARRATIVE/REMARKS/COMMENTS

The field exam for permit 71-11007 was completed on October 20, 2023. This diversion serves five irrigation rights and the
headgate structure and fish screen have been recently installed. Irrigation water was still being diverted through the Champion
Creek headgate at the time of the exam, but the water level was a little below the high water mark on the fish screen structure,
so the high water mark was used to determine the head for the flow calculation.

The permitted flow rate of 71-11007 was 0.80 cfs, but since the flow rate calculation determined a flow of 0.62 cfs, that will be
the license recommendation, in addition to a volume recommendation of 226.3 AF.

H. RECOMMENDATIONS

1. Recommended Amounts

Beneficial Use Period of Use Rate of Diversion Annual Volume
FISH PROPAGATION 05/01 to 10/31 0.62 CFS 226.3 AF
Totals: 0.62 CFS 226.3 AF

2. Recommended Amendments

Change P.D. as reflected above Add P.D. as reflected above X None
Change P.U. as reflected above Add P.U. as reflected above X _ None
L. AUTHENTICATION

Field Examiner's Name Qp-— W—(\ Date J —'f/ ~207°2 L(
\ smBizenbugd—_

-

Reviewer /[ 7£ L—z\_ Date // / ‘f/ / 2ot
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Point of Diversion on Champion Creek

Place of Use — Fish Screen
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MEMORANDUM

TO: Basin 7! and 72 IDF&G Fish Bypass Permit Files
FROM: Corey Skinner
DATE: August 24, 2011

SUBJECT: Methodology for Flow Measuremenls

Recently Benny Walker and 1 conducted several licensing exams for IDF&G
bypass permits in Basins 71 and 72. In general, these permits are for an amount of non
consumptive flow that is diverled from a stream through existing diversions. The
diverted water flows down a ditch, into a fish screen structure, and then flows through a
bypass pipe back to the original stream source at a point downstream of the original
diversion. The purpose of this {low is to flush fish back to the stream that may otherwise
be trapped in the ditch. The fish screen structures include a slide gate plate with an
opening that allows water to flow through the plate into the bypass pipe back (o the
stream. Due to the variability in diverted flows, difficulty in measuring flows for certain
structures due to the way they were constructed, distance between structures, and other
variables a methodology is needed to estimate maximum f{lows that are diverted and
utilized by the IDF&G bypass permits.

After examining several of the structures and bypass systems and examining
several different sources of water measurement literature, it was determined that the most
appropriate method would be to utilize an orifice flow equation that is typically used (o
estimate flow through orifice openings in tanks. Attachment“A” discusses the equalion,
and the associaled orifice coefficient, in particular Cy (coefficient of discharge). The
equation is as follows. ..

Q = Cy4Ao(2gh)"?

Where Gy = coefficient of discharge for orifice
A, = Area of orifice opening in feet?
g = 32.2 ft per second?
h = measured head above center of orifice opening (in feet)

All variables can be measured in the field except for Cqy (coefficient of discharge).
Based on waler measurement literature, this particular coefficient can vary from numbers
around 0.6 to approximately 1.0 as shown in Table 3.10 in “Attachment A”. In addition,
the exacl geomelry of the opening (orifice) in the various slide gate plates that Benny and
I observed is nol shown in Table 3.10 in “Attachment A”. Examination of various
sources of water measurement literature and websites on the internel did not reveal much
more in the way or appropriate Cy (coefficient of discharge) values. One reputable
published source indicated that “Cyvalues can vary, but are generally around 0.70”.
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Due to the uncertainty in the possible Cy values, but considering the similarity in
the opening (orifice) in the various slide gate plates and the overall bypass systems that
Benny and 1 observed, it was determined that if an accurate measurement of the actual
flow through a bypass system could be obtained, and using the orifice area and head
reading at the time of measurement, the orifice discharge equation could be used to
obtain an actual Cy (coefficient of discharge) value for the openings (orifices) in (he
various slide gale plates Benny and I were observing. This calculated Cy (coefficient of
discharge) value could then be used in the same equation, for other similar bypass
systems, and would result in more accurate calculated results, In addition, the equation
could be utilized to estimate maximum flows through the bypass systems by measuring
high water marks on the fish screen structures even if very little, or even no, flow was
flowing through the bypass al the time of the exam.

Yesterday, Benny and I found a fish screen bypass system that we felt could be
accuralely mecasured and was very lypical of the various systems. This system was
located on Fourth of July Creek, and happened o be one of the permits, 71-10909, that
needed to be examined for licensing. A Sparling Meter, mounted in a pipe section (State
of Idaho ID# 4335) that could be mounted on the bypass discharge pipe was utilized Lo
obtain [Jow mcasurements at a given head reading. Two separate, timed, measurcments
were conducted with both measurements resulting in measured flows of 0.68 cfs.. The
following photo shows one of these measurements being conducted. ..
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Using this measured flow, the orifice discharge equation, an orifice measurement,
and head measurements, finds that the Cqy (coefficient of discharge) is calculated to be
0.67 as shown below...

Q = CyAq(2gh) 2

Where Cy = coefficient of discharge for orifice
A, = 0.087 feet® (based on measured 4 inch diameter orifice opening)

g = 32.2 ft per second?
h = 2.125 feet (measured at 25.5 inches)

0.68 cfs = C4(0.087 ft?)[2(32.2 ft per second?®)(2.125 t)]"2

Cy =0.67

[t is appropriate to use a Cy (coefficient of discharge) value of 0.67 and the orifice
discharge equation to estimate the maximum flow for the permits for IDF&G bypass
perntits in Basins 71 and 72.
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4 HEAD ADDITIONS/EXTRACTIONS

A pup adds head (energy) to the fluid stream. A tur-
bine extracts head from the fluid strearh. The amount
of head added or extracted can be found by evaluating
Bernoulli's equation (equation 3.55) on both sides of the
device,

}lA = HQ - [{1

(purps) 3.83

hg = H; — Hsq (turbines) 3.84

The head increase fromm a pump is given by equation
3.85.

by = (550)(pump input horsepower)n,ump <&>
m g
3.85
Bernoulli’'s cquation also can be used Lo calculate the
power available to a turbine in a fAluid stream by mul
tiplying the total energy by the inass flow rate. This is
called the waler horsepower.

2
P =K (i) _ (L g )(i) 3.86
e v 2 e
m o= pAv 3.87
hp = 3.
whp = 5 3.88

Pumps and turbines arc covered in greater detail in
chapter 4.

#®.DISCHARGE FROM TANKS

Flow from a tank discharging liquid to the atinosphere
through an opening in the tank wall (figure 3.14) is
aife;te_d by both the area and the shape of the opening.
:-M the orifice. the Lotal head of the fluid is converted
Mto kinetic energy according to equation 3.89.5

v, = Cu\/2gh

3.89
"-\--.___‘_q__

‘. X n —~

.‘I{‘:'miq“_ﬁh th; term g, appears in the equation for velority head
1on 3.53), here it is the local gravity, g. which appears in

; %_hgéﬂg- Am analysis of equation 3.197 will show you why

3-23

Figure 3.14 Discharge From a Tank

C,, s the coefficient of velocity which can be calculated
frown the coefficients of discharge and contraction. Typ-
ical values of C,., Cy, and C, are given in table 3.10.

o )
C, == 3.90
C.
aF:”The discharge from the orifice is .
fu Iu/ . (C'LAO)UO s CCAUCIU\/M "_‘I:’
% = Cy4As\/2gh ©3.91
‘ll ar sl o e — T R ”

1 2
R

The discharge stream coordinates (see fgure 3.14) are

3.93

2
IIUOi:UU\/;y ZZC'U\,/h_'y

N EAY
=92 _9(Z 3.94
y 2 2 (UD)

The Buid velocity at a point downstream of the orifice
is

3.95
3.96

Vr = Vo

vy = gt

If the liquid in a taik is not being replenished con-
stantly, the static head forcing discharge through the
orifice will decrease. For a tank with a constant cross-
sectional area, the fime required to lower the Auid level
from level hy to hj is calculated from equation 3:97.

)= 2A4(VRy - V) 3.97

Cd A v \/iTq

If the tank has a varying cross section. the following
basic relationship holds.

Qdt = —A, dh 3.98
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Table 3.10

Orifice Coefficients for Water
(fully turbulent)

? 3 “.-.. .":d
£ 3 L&
A 8 E F
tlustration  de=eription Cy (' ',
A sharp-edged 0.62 0.63 09
B round-edgad 0.93 1.0G 0.0z
¢ short tube (fuid separates from walls) 0.61 1.00 0.61
D short tubi (no separation) 0.82 1.00 (.82
I shott tube wivh rounded entrance 0.97 0.99 0.0
F reentrant tube. length less than oue-half
of pipe diameler 054 0.55 0.4y
G reentrant tube. length 2 to 3 pipe
diametors 0.72 1.00 0.72
not
shown sinnoth well-tapeted noz/le 0.9 069 0 an
An expres~ion for the tank srea. A, a~ a fuuction of 1. At 150 T o= G120 hin/fc”
st be determmined, Then, the time 1o erply the tank
flom height 7y 1o Tower height 4y s FPor the orifice,
/"“—’ Ay dh o A= 000315 00 s 0.6
Sr———— a0y
hy el /20 it
. hy =12 4 ~—omeee {2965 f1
For & tank Leing fed at 2 vate. Vi, which i~ leas ilian GI.2
i.l\l.olt(li:‘(i'(llllnrigv through the orifice. the thme 1o caply } (U L7 65 1
NPTreSs [ In = ————— o
: T ’
s
- .'l:f”f
[ = - 5.100 et ion MG
.//_., (Cod F2gh) - 1o I"rom equation 3.97.
[ L WIDs ATER
When a tank is heing fod at a rate grealer than the dis- = - TR BRI

: AP e . ED T L2){0.005 15) "137'?
charge. equation 3.100 will become positive, indicating ){ v {

a rising head. ¢ then will be the time 11 takes Lo raise

the fuid level from hy ta ha. 6 CULVERTS AND SIPHONS

The preceding discussion has assumed that the tank ha-

been open or veuted Lo the atinosphiere. Tf the fluid is “A culvert is a water path used to drain runoft from an
discharging from a pressurized tank. the total head vwill obstructing geographical feature. Most culverl designs
be inereazed by the gage pressuve converted to head of arc cmpirical. Howevet, if the enlrance and exit of he
{luic by means of equation 3.52, culvert both are submerged, the clisclm-an will be in-

dependent of the barrel slope. (Chapter 5 treafs this
Frample 3.22 subject in greater detail.} In that case, cquation 3.101

A 19 diameter tank discharges 150 F water Uwough a can be used to evaluate the discharge. £ is the difference
sharp edged 1" diameler orifice. If the original water in surface levels of the headwater and lailwater

depth is 12 and the tank is continually pressurized to . .
90 psig. ind the time to empty the tank. Vo= CyA/2gh 4101



