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A. GENERAL INFORMATION

'1 . Current Owner:
STATE OF IDAHO FISH & GAME COMMISSION
PO BOX 25 BOISE lD 83707-0025

2. SOURCE:
SALMON RIVER

Method of Determination: ArcMap and field observations

B. OVERLAP REVIEW

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

BENEFICIAL USE FIELD REPORT

Tributary
SNAKE RIVER

'1 . Other water with the same of use: YEQ Overlap

2. Other water hts with the same point-of-diversion: NO Overlap

C. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT{SI OF DIVERSION:
SALMON RIVER SW% NW%, Sec.25, Twp 15N, Rge 19E, B.M. CUSTER County

Method of Determination: ArcMap and field observations

PLAGE OF USE: FISH PROPAGATION

BasisWater Rioht No. Source Purpose of Use
lrrioation Decreed72-149 Morqan Creek

Moroan Creek lrriqation Decreed72-150
Decreed72-16273 Morqan Creek lrriqation

lrrioation Decreed724031 Salmon River

Puroose of Use BasisWater Riqht No. Source
Salmon River lrriqation. Stockwater Decreed72-4028
Salmon River lrriqation Decreed72-4029

lrrioation. Stockwater Decreed72-10306 Salmon River
lrrioation Decreed72-4031 Salmon River

Rng Sec
NE NW SW SE Totals

NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE
15N 19E 24 X

L7

Method of Determination: ArcMap and field observations
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2.
Delivery System Diagram Attached (required). lndicate all major components and distances between components.

X lndicate 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

3.

Well or
Diversion lD No.*

s-22

D. FLOWMEASUREMENTS

1 . Measurements: Head: High water mark of 21.5 inches (1.79f ft). Oriface area: 4-inch diameter hole (.087 ft2)

E. FLOW CALCULATIONS

Measured Method: A flow measurement was obtained using an orifice flow equation discussed in an August 24,2011
Memorandum that utilizes a head measurement and the area of an orifice.

Q=Go,Ao(2gh)1/2

Where: Cd = coefficient of discharge for orifice

Ao = Area of orifice opening in ft2

G = 32.2 ft per second2

H = measured head above center of orifice opening (in feet)

0.67(0.087 ft2) 12(32.2 ft per second2x1.791666667 ft)11/2 = 0.626 or 0.63 cfs
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F. VOLUME CALCULATIONS

1. Volume Calculations for irrigation: N/A

2. Volume Calculations for Other Uses: Volume Calculations for Other Uses: The water right diverted through fish screen is
authorized for a 214-day irrigation season.

Von = 9€26T3156%FX214 days X 1.9835 = 265.773 or 26{EFAFi.cs zr7.y 4F /5.
G. NARRATIVE/REMARKS/COMMENTS

PermilT2-17017 was filed on July 29, 2022 by the ldaho Department of Fish and Game for the diversion of 0.80 cfs of non-

consumptive use of water for a fish screen structure. The Point of Diversion (POD) is located on State Land by the Salmon

River and the fish bypass structure is located near Morgan Creek on land owned by Ronald and Corinne Jones. Water from

both the Salmon River and Morqan Creek flow through the structure. f- o\,
I performed the field exam on 1010712024. The point-of-diversion (POD) headgate is located at the Salmon River and water

flows approximately 0.6 miles north to the fish screen structure. The fish screen structure has three separate fish screens

and a single 1O-inch bypass pipe. Water flow through the bypass pipe is controlled by a 4-inch diameter orifice (0.087 ft2)

cut in a 16-inch square slide gate. Entrained fish are carried through the bypass pipe to Morgan Creek that then

confluences with the Salmon River approximately 0.6 miles to the southeast.

Water was passing through the structure during the field exam. I observed an obvious high-water mark on the side walls of

the structure that was several inches above the surface of the water. A maximum flow rate was determined by using the

area of the orifice and the height of the high-water mark (from the center of the orifice opening). The flow rate and volume

calculations are shown above in Sections E and F.

Conditions on the permit have been complied with and I recommend licensing Water Permit 72-17017 for a flow rate of 0.63

cfs and an annual volume of 2.€63'AF.

Z6?.V +?

Have conditions of permit approval been met? X Yes _ No
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H. RECOMMENDATIONS

1. Recommended Amounts

2. Recommended Amendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

AUTHENTICATION

Field Examiner's

Reviewer

Totals: 0.63 CFS

Add P.D. as reflected above

Add P.U. as reflected above

Aasa - Water Resource Agent, Senior

.v4
2554 AF lt.
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X None

X None

I l0 202

Annual VolumePeriod of Use Rate of DivercionBeneficial Use
2€€r'EAF04lQ1lo 10131 0.63 CFSFISH PROPAGATION
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NTEN{ORANDUM

TO: Basin 7l ancl 72IDF&C Fish Bypass Pernrit Files

FR0IVI: Corey Skinner

DATE: Augusl 24,2011

SUBJEC'I: Methodologl ior Flow Mearuretnertts

Recerrtly Benny Walker ancl I conducted sever-al licerrsing exants for IDF&G
bypass pernrits in Basins 7l and72. In geuelirl, these pelntils are lor iln anrount of nort

consLrrlptive flow that is divelted flour a strean"r through existing diversions. The

divcrted rvater flows dorvn a ditch, into a fish screen structure, and tlten flows through a

byllass pipe back to thc original stleanl source at a point dorvustlearrt of the original
diversion. fhe purpose of this flow is to flush fish back to tlte stleant that rttay othet'rvise

be trapped in the ditch. Tlre fish screcn strlrctlrres include a slide gate plate rvith art

opening that allorvs rvatet'to florv thiough the plate into the bypass pipe back to the

streant. DLle to tlie variatrility in divertcd flows, dilticulty in ttteasuring flows for certaiti
stnlctures clue to the way they lvere coustructed, distance betr,veen stluctutes, and othet'

variables a ntethodology is needed to estiur:rte utaxirt.rt-tttr florvs that are divefiecl ancl

Lrtilized by the IDF&G bypass pertttits.

Aftel exanrining seveial of the stnrctures arrcl bypass systeurs and exantining
several different soLll'ceb o[ watcr ureasul'cllrent literatLlre, il \l'as deternrined tltat tlte tttost

appropriate nretlrocl rvould Lre to Lrtilize an orificc florv equation that is typically Ltsed lo
estintate florv thioLrgh orilice openings in tanks. Attachntettt"A" discusses {he equiltiolt.
and the associatecl orilice coefficient, in palticular C,1 (coefficient of disclrarge) Tlte

equatiou is as follorvs...

Q = CoAn(2gh)t''

Where Ccr = coefficient of discharge for orifice
Ao = Area of orifice opening in feet2

I = 32'2 ft Per secondz
h = rTl€ssured head above center of orifice opening (in feet)

All r,ariables can be nreasurecl in the field except forCo (coeflicient of discltarge).
Based on water uteasul'enrent litelatrrre, tlris particular coefficient calt vat'y from trtturbers

around 0.6 to approxinrately 1.0 as shorvn in Table 3.10 in "Attachntent A". In addition,
the exact geontetr),of the openirrg (orifice) in the various slide gate plates that Benny and

I obselved is not shorvn in Tablc 3.10 in "Attachment A". Exanrination of various

sources o[ water nteasurenlent literature arid websites on the internet did not reveal ttruch

nrore in the way ol appropriate C,1 (coefficient of discharge) values. One reputable

published sout'ce indicated that"C,1r'altte.s cutt t'or)', btil are gencrally arotutrl0,70".
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Basin 7 I and 72IDF&C Fish Bypa:s Perntits Menro
AugLrst 24,2011

DLre to the uncertainty in the possible C.1 values, but considering tlre sirnilarity i:t
the opening (orifice) in the various slide gate plates and the overall bypass systents that

Benny and I observed, it rvas deternrined tliat il an accurate nreasurellettt of tlte acttral

flow through a bypass systen-i could be obtained, and using the orifice at'ea and heacl

reacliug at th* tinre of nteasufenrent, thc olifice dischalge equation cotrld be ttsed to

obtain an actual C,1 (coefficient of dischaLge) value for the openings (orifices) in thc

various slide gate plates Benny and I rvele observirtg. This calculated C,r (coefficient of
clischarge) value could then be used in tlre sanre eqlration, for otlter sirttilar bypas-s

systenls, ancl would lestrlt in llrore accul'atc calcLrlated lesults. In addition, the cqnation

could be utilizecl to estiurate uraxiulrur llor,vs tht'ottgh tlre bypass systenls by ltteasLtring

high water rnarks on tlre fish screen str-uctllres even if very little, ot' even no, llorv 'uvas

florving thlough the bypass at the tinre of the exattr.

Ycstclday, Benny and I found a fish screen h1'pass systenr that we {'elt could be

acculately lucasured and rvas very typical of the variotts systell\. This systen: rvas

located on Foulth of July Creek, and happened to be one of tlte pcrmits, 7l-10909, that

leedecl to be exarlined for licensing. A Sparling Meter, ntounted in a pipe section (State

of Iclalro ID# 4335) that coulcl bre rrrounted on the bypass discliarge pipe was utilized to

obtain flow urcasurenlents at a givcn heacl reading. Two separate, timed, nteasllrclttellls
wcre conducted witlr both measurenrents resulting in nteasured flows of 0.68 cfs.. The

lollowing photo shows oue of these ttreastlrenlents being condtlcted...
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Basin 7l and12IDF&G Fish Bypass Pet'ntits Memo
AugLrst 24,2All

Using tlris nteasulecl flou,, the olifice clischargc equatiott, an ot'ifice llleastlrelnent,

ancl heacl lleaslrrenlents, finds that the C.r (coefficient of clischarge) is calctrlated to be

0.67 as slrou'n belou',..

Q = C,rAo(2gh)t"

Where Co = coefficient of discharge for orifice
Ao = 0.087 feet2 (based on measured 4 inch diameter orifice opening)

9 = 32.2 ft Per second2
h = 2.125 feet (measured at 25.5 inches)

0.68 cfs = Co(0.087 ff)12(g2.2ft per second2)(2,125 ft)11/2

Co = 0'67

It is appropliate to use a C,1(coefficient oldischarge) value of 0.67 and the olifice

clischarge equatiot't to estimlte the nraxirnurtt flotv for the perntits for IDF&G bypass

pernrits in Basirrs 1l a,nd72.
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FLUID STATICS AND DYNAI\,IICS o o?

l-_-

Figure 3.14 Dischalge Fronr a Tank

C,, is tlre coclJicicnt of aelocity rvlticlr cart be calculaled

llorn tlre coefficients o! dischargc and contraction. Typ-
ical r.alrres ol C,. C4, and C" are given iri tallle 3.10.

C,
Ca

3.90

Iinlai geurr,:nl 2.6(sin @
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4 HEAD ADDTTTONS/EXTRACTIONS

d{ pur-llp adds head (encrgy) to Uhe fluid strcam. A tur-
bilc extracts hcad flom bhe flriid stt'eam. Thc anrount

of hcad addcd or cxtractt'd cati be lorrncl by evaluating

Beluorilli's equatiort (eqrration 3.55) on l-roth sides of the

devicc.

Ir,4 = 11, Ilt

hs = 11 t - 51"

(punrps)

(tulbincs)

3.83

3.84

The ]read incrcase flout a purup is given by ecltration

3.85.

(550) ( pump inpui ltorscporver)r;uu,,,o

(r

h1:
.85

(?)
3

m

Bcnroulli's cquartiotr also cittt bc used tc calculate the
poncr availablc to a lurbirte in a fluid stt'eatrt by rllul-
tiplyirrg llre total cllerg.y b.y t,lte tuass floiv ratc, This is
called tlrc waler horsepower.

3.86 'Ihe discirargc stt'eaur cooldinates (see figllc 3.14) alc

t = uot = u.rlT :tc,/fr 3.e3

(
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P = *,u (*) : r,(:, *. ")(*.)
tir ,-, prlr

.rlrt,: !*

3.87

3.88

Puutps arrd lulbines alc covtlr'd irr gt'cat,er dotail il
chapter 4.

TSJDISCHARGE FIIOM TANKS

Flow frorn a tank clisclralging liquid to tlrc atrnosphere
t}rough an opcrring irr thc tank r,,'all ({igule 3.i4) is
allected by botli lhe ar.ea atrcl thc shape of thc openlng.
At tho orifi... thc total hcad of thc iluitl is corrvcrteci
tttto kinetir" energy accordirrg to cquation 3.8g.6

u,. = C,,,/ffi 8.89

3.9,1

l'hc Buid velocity at a point downslrcam of thc orifice

is

a

ffi

uz = 1.)0

uu=gt
3.95

3.96

If the liquid in a tauk is uot beiug replcnished con-

sLantly, the static head forcing discharge thlough the

orifice will dccrease. For a tank rvilh a colstaut cross-

sectional area, the tinre required to lowcr the fluid level

frorn level ht to hz is calc.flatcd from equation 3.97.

zAt(\/il -
3.97CaA,/fi

Ii the tank has a varyitrg cross section. the following
basic relationship holds.

Q dt = -At dh 3.98

t,-

o
e
D
Jtr

The dischalge fi'om the ot'ificc is

l) : (C, A,)uo : C"AuC, \/2gh
.- CaA"Jzsh
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Table 3.10
Orifice Coefficienis for Wafer
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3' lo0 l:r'orrr crl\ral iorr 3.97

_ 2 [r(i.5)l l(\/11035 ,,Ti7 r,,,r
7{1.1.} :{ I (}l:'l-\\'lrerr rr lanlt i- lrcirrg [c,.] ill a li{{r'grt'alet tlrarr tlre clis-

<'lrarge. etlrrat iorr 3. 1 00 ti'ill becotttt' posit ivc, irrrlicitl itrg
a risirrg lrcad. / llrcr uill lrr. lhl tirlc it lnkcs lo t'aisc

lhe flrrirl ln't'l {'r'otn /t 1 to /r2.

Tlrc plr.ce<ling di.;crrssion lr;rs iissutuerl tlrat the l attk lrir..
lrccn opolr oI r'crrlecl t0 tlrc atrnoslrlrclc. If thc flrrid is
rlischalgiug ft'orrr a 1.u'cssurized tarrk. tlre totnl head r'.'ill
be irrcloased l:1 lhc F,agc l)rcssurc cottlcrtccl Lo lrcad ol
flrrirl ll' rncans oI equation 3.i?.

Erurnple.l.l2

:\ l5/ diarnclel tauk dischalgc. 150'I r;atcr lltlotrglr a

-halp edg-ed lt'clia:nctet'olifice. If thc oligilral rvatcr'
dcptlr is l2' arrd the tank is cortirtttalh' pre*=sttrizod to
50 p*ig. firrd thc tinre to ernJrtl' thc tairk.

(0.02) (o.ooi tr ) \4 2) (3'lt-t

6 CUL\/DRTS AND SIPHONS

A culverl is a rvaLet |atlr rrsr'd ttr rltaitt ltul(rfl I'r'otl1 all
obstnrcting gcoglaplrical lnatrur'. i\[o;t t rrlvcr'{ dc"!gtt"
arc crrrpiricirl. Ilr,x'.'ei'cr. if the clltlarlce arrrl e.rit of lhc
culvert both ale sublnergcd, tlre clisclrargo rill bc' in-

dcpcndent of the balrel slope. (ChaJrter' 5 tlealt this
subject in greatel detail.) In that case, cquatiorr 3.101

carr be used to n'aluate thc dischargo. l is the diffclencc
in surface levels of the headr,.'ater arrcl tailrr'aier'.

l'=CnAt6uh 3lol


