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Permit No: 71-11012
Exam Date: 1012212024

A. GENERAL INFORMATION

1. Current Owner:
STATE OF IDAHO FISH & GAME COMMISSION

PO BOX 25 BOISE lD 83707-0025

3. SOURCE:
STANLEY LAKE CREEK

Method of Determination: ArcMap and Field Exam Observation

B. OVERLAP REVIEW

1. Other water rights with the same lace of use: YES Overlap

Comments: Fish Screen is adjacent to Stanley Lake Creek and does not interfere with irrigation.

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

Comments Fish Screen simply re-routes entrained fish back to the creek without negatively impacting water rights

G. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT(S) OF DIVERSION:

STANLEY LAKE CREEK NW% NE%, Sec. 26, Twp 1 1N, Rge 12E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam Observation

PLACE OF USE: FISH PROPAGATION

BasisSource Purpose of UseWater Riqht No.
lrrioation Decreed71 -1 0880 Stanlev Lake Creek

Puroose of Use BasisWater Riqht No. Source
Stanlev Lake Creek lrrioation License71-7105

LicenseStanlev Lake Creek lrrioation71-7117
Decreed71-7020 Stanley Lake Creek lrriqation

lrrioation Decreed71-7023 Stanley Lake Creek
Stanlev Lake Creek lrriqation Decreed71-20844

Decreed71-20848 Stanlev Lake Creek lrriqation
lrrioation License71-7102p. Stanlev Lake Creek

Stanlev Lake Creek lrrioation Decreed71-10880

Rng Sec
NE NW SW SE Totals

NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE
't 1N 12E 26 X

Method of Determination: ArcMap and Field Exam Observation
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3.
Delivery System Diagram Aftached (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

Well or
Diversion lD No.*

SVCSLC-o1

D. FLOWMEASUREMENTS

1. Measurements: Head: High water mark of 2l inches (1.75 ft). Oriface area:4.S-inch diameter hole (.110 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=CoAo(2gh)1/2

Where: Cc = 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(0.1 10 ftl12(32.2 ft per second2)(1.75 ft)11t2 = 0.7824 or 0.78 cfs

F. VOLUME CALCULATIONS

1. Volume Calculations for irrigation: N/A

2. Volume Calculations for Other Uses: The water right diverted through fish screen is authorized for a 184-day irrigation
season
Von = 0.78 cfs X 184 days X '1 .9835 = 284.7 AF
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G. NARRATIVE/REMARKS/COMMENTS

Permit 71-1 1012 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 bypass screen structure. The fish bypass structure and the Point of Diversion (POD) are

both located on land owned by the Salmon-Challis National Forest. The structure itself, is located between the Point of

Diversion and the Place of Use (POU) of the Decreed water rights authorized to use the POD. A bypass pipe is used to

flush any entrained fish back to Stanley Lake Creek.

On 1Q12212O24 I performed the field exam. The POD on Stanley Lake Creek consists of a lockable headgate that diverts

water down a side channel to a fish screen structure. Water flows through the fish screen structure for downstream

lrrigation use. A small portion of water carries any entrained fish from the structure back to Stanley Lake Creek through a

buried 10-inch bypass pipe. Water flow through the bypass pipe is controlled by a 4.S-inch diameter orifice (0.'1 10 ft2) cut in

a 16-inch square slide gate.

On the day of the field exam no water was passing through the structure. An obvious high-water mark was visible on the

side walls of the structure. 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 71-11012 for a flow rate of 0.78

cfs and an annual volume ot284.7 AF.

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

H. RECOMMENDATIONS

L Recommended Amounts

Beneficial Use Period of Use Rate of Diversion

FISH PROPAGATION 04101 lo 11101 0.78CFS 284.7

Totals: 0.78 CFS 284.7 AF
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2. Recommended Amendments

_ Change P.D. as reflected above

Change P.U. as reflected above

Add P.D. as reflected above

Add P.U. as reflected above

Page 4

t. AUTHENTICATION Water Resource Agent, Senior

X None

X None

l0-25*02Field Examiner's Na

Reviewer



71-11 012 POD
O 44'15'32.09", -115o1'35.58" r16ft A 6478ft O 44"15'32.21",-115'1'34.91" r16ft a 6467ft

Field Exam 71-11012



71-11 012 POU
O 44"15'32.26",-1151'32.20" r16ft A 6481ft

Fietd Exam 71-11012



O 441 5'32.26",-11 5o'l '32.20" t16ft A 6481ft
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TO: Basin 7l ancl 72 IDF&G Fislr Bypass Permit Files

ITROIVI: Corey Skinner

DATB: August 24,2011

SUBJECT: Methodologl f'or Flow Meastrlerllellt\

Recently Benny Walker ancl I conducted sevet'al licerrsing exants for IDF&G
bypass pelurits in Basins 7l and72. In geueral, these pet'ntits are for an alllotlnt of nott

consuurptive flow that is divertecl ft'oni a streaur lltlotrgh existing divelsions. The

clivcrtecl rvater flows cloln a ditch, into a fish screen structul'e, and then florvs thlotrgh a

bypass pipe back to the original strennr soul'ce at a point dotvllstl'eant of tlte original
cJiversion. The purpose of this flow is to flush fish back to the streanr thal rltay otlterwise

be tt'appecl in the ditch. Tlre fish screen sLrlrctlrres include a slide gate plate rvitlt an

opening that allorvs rvatel'to florv throLrgh the plate into the bypass pipe back to the

\treall. Due to the vaiiability in diverted flows, difficLrlty i:r nteasut'ing flows for certaitt

sttuctures clne to the way they lvere cottstt'ucted, distance betrveen stltlctllles, and othet'

variables n nlethodology is needed to estimrrte rttaxintttttt florvs tltat at'e dil'et'tecl ancl

Lrtilized by the IDF&G bypass pet'rttit.s.

Aftel exarlining sevelal of the sll'Lrctures arrcl bypass systeltts ancl exantitting

several clifferent soutces of watcr ure;lsLlrcnreut litel'atlire, it rvils detelmined tlrat thc nrost

appropriate nrcthocl rvould Lre to utilize an orificc flor.v eqLration that is t1'pically used to

estinrate florv thloLrgh orilice openiugs in tanks. Attaclttitettt"A" discLrsses tlte equatiol.l.

ancl the associatecl orilice cocfficient, in particular Ct (coef['icient of discliarge). The

eqLratiou is as follows. ..

Q = CoAo(2gh)t"

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

I = 32.2 ft Per secondz
h = rflessured head above center of orifice opening (in feet)

All variables can be nreersured in the field except for Ca (coeflicient of clischarge ).

Based on watef nleasurentent literatule, this particulal coefficient can vary lrom tltttltbers

around 0.6 to approxiniately 1.0 as shorvn in Table 3.10 in "Attachment A". In addition,

tlre exact geonretr),of the opening (oLifice) in the various slide gate plates that Benny and

I observed is not shorvn in Table 3.10 in "Attacltntent A". Exantination of variotts

sources of ',vater nleAsLltentent literatLrre attd websites on the internet did not reveal ttrttch
prore in the way or appropriate Ca (coefficient of discharge) values. One leputable

prrblishecl source inclicated that "C,i yctltres con yur\'. bttl ore gettarnlll'arotttrl0,70"'
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Due to the unceltainty in the possible C4 values, bLrt considering the similality irr
the opening (orilice) in the various slide gate plates and the overall bypass systenls that

Benny and I obselved, it rvas deternrined that if an acculate ureasurerlent of tlre actual

flow through a blpass system could be obtained, and using the orifice area and lreacl

leading at the tinre of nreasurenrent, the orifice discharge equation could be used to

obtain an aclual C,r (coefficicnt of disclrarge) value for the openings (olifices) in the

vzu'ious slide gate plates Benny and I rvere observir:g. This calculated Ca (coefficient of
discharge) valLre could then be used in the sanre equation, for otlter sinrilar bypa^ss

systents, ancl would result in nrore accurate calculated resLrlts. In additiori, the eqLration

could be utiliz-ed to estiurate nraxinruur flows thlough the Lry;rass systenls by measrrring
high water rnarks ou the lish screen stnrctures even if very little, or even no, llorv lvas

florving through the bypass at the tinre of the exartr.

Ycsterday, Benny and I found a fish screerr b1'pass systeln that we lelt could be

accurately nrcasured and rvas veiy typical of the various systeurs. This systenl \vA!.;

located on Foultlr of July Creek, ancl happened to be one of the pcrnrits, 7l-10909, tltat

needed to be exarlined lol licensing. A Sparling Meter, nrounted in a pipe sectiort (State

of ldaho ID# 4335) that coulcl be nrounted on the bypass discliarge pipe was utilized to
obtain flow nrcasurenrents at a givcrr heacl reacling. Two sellarate, timed, nreasurcnrcnts
wcre conclucted with both nreasurellrents resLrltirtg iu nreasuled flows ol 0.68 cfs.. The

following plroto shows ot:e of these tneasul'enlents being condrrcted...
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Using this ureasured flox,, the orifice clischargc equatiolt, an orifice Illeasllrelllent,

ancl head lleaslrrentents, finds tlral the Ca (coeificicnt of clischarge) is calculated to he

0.67 as slrou,n belon'...

Q = CoAo(2gh)"'

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

I = 32'2 ft Per second2
h = 2,125 feet (measured at 25.5 inches)

0.68 cfs = Co(0.087 ft\12(32.2 ft per secondzl(z .125l'1)11t2

Co = 0'67

It is appropriate to use a C,1 (coefficient of discharge) valtre of 0.67 itnd the orilice

cliscfuarge equation to estinrate the maxinruttt flotv fol the pet'ttlits lor IDF&G bypass

pernrits in Basirrs 1l anrl12.



FI,UID STATICS AND DYNAN4ICS D OC

{,lladual, $ 2,2'2-' $rrddcr, et>22'

Erriar gerrrcrrt 2.0(sir 6111* tl2)2 tl - P2)t 3.81

Cc,ntra<'tiou 0.8(sirr 4,)0- fi'?) *(l -P'?)/silA 3.82

4 HEAD ADDITIONS/EXTRACTIONS

{d pur,gr adds head (cnergy) to lhc fluid strcam. A tur'-
trilc extracts head h'om lhe fluid strear:r. Thc antount
of head addcd or cxllacted catr be lortttcl b5' evaluatirtg

Beluoulli's equatiort (equation 3.55) on both sides of the

dcvicc.

Figure 3.14 Discharge Fronr a Tanl<

(,',, is t.he coefficicnl ol aelocity rvhich can be calculated
fi'orrr tlre coefficienls o! rJischarge and conlraction. Typ-
ical valrres of C,, Ca, and C" are givctt in table 3.10.
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Tlie head increase lt'out a pltrrp is giverr try ec;ltaliolr

3.85.

, (5i0)(pump inpirt horscpoivcr)r/r,u,,,p /g \,,,t: 
\;/

.85

Bcrloulli's cc;uirtiorr also catt bc used lo calculatc ilie
po*.e r available to a turbirrt' ilr a fiuid stt'eatltt by niLrl-

tiplf irrg the tolal cllerg.y b"r't,lte tnass florv rate. Tlris is

callcd tlre uaLer horsepower.

p=itn(q\= n,(Ln {,',)(g) r8ri- -- \s, ) \'t, 2s /\s" /
r11 =. p,4r' 3.87

,,,1,,, - !* 3.88' 550

Itutups arrd lur.l-lines alc covt.r't'd in glcatel dctail in
chapter 4.

A6,Ii)ISCHARGE Fn,OM TANKS

Flow frorn a tank clisclralging Iiquicl to thc atrnosphcrc
through an opcning irr tlrc lank rvall (ligure 3.i4) is
allecterl b.y both l[e ar.ea and the shape of tire operriug.
At the orificc. t,hc total hcari of thc fluitl is convcrlerl
irtto kiuetic energy accordlrrg to equation 3.8g.6

u, = C, t12gl, 3.89

ears in the equation for velority head
hc local gravity, g. which appears in

ht=(! r\4 3.ez\c3 ^)zs

'I'he discharge stlcam cooldinatcs (sec figurc 3.14) alc

tr = unt: r.rlT :\c,Jlt! 3.93
u9

91

3.94

It'he ffuid velocity at a poilt downslream ol tiro orifice

!s

ut - u,)

u,, = Ql.

3.95

3.96

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

stanily, the static head forcing discharge through the

orifice will decrease. For a tauk rvil,h a corlstaut cross-

eectional area, tire tinre required io lowcr the fluid lcvel

from level fu to h2 is calculatcd from cquation 3.97.

zAt(\/il _ ,fiG)
,1-' CaA"Jfi

If thc tank has a varying cross scction' the foll
basic relationship holds.

3.97

orvilrg

3.98

aa
5
Jlr

Thc dist'lialge fi'on tire olifice is

t : (C,A,)uu: C"A,,C,JZ7|
'= CaA.t/Zgh

of equatiou 3.197 rvill sltorv you why
Q dt: -At dh
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Table 3.10
Ori6ce Coefficients for Water
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t'lralgo. ergrral irrtr 3. 1()0 rrill becotttc porit ivc, irrrlicalirrg
a lisirrg lrr.ad. I tlrorr r','ill lre llrc tirrrc it takcs lo t'itise

lhe firri<l k'r'cl [r'orn /r1 to li2.

Tlrr'prtcc<ling discrrssiou ltas iissutued tlrat thc lattk hai
lrccrr ol)cil oI r'eriled Io tlrc atrnosyrlrerc. If tlrc fluid is

rlisclralging h'orrr a lrlcssulized ta:rk, the lotal lreacl rvill
Ire irrcrcased l-ir lhe gage l)rcssr.rrc cottlcrted to hcacl ol
flrrirl br rncnns ol 0quation 3.i2.

f)rutrtplr:.1./!

..\ l5'diarncter'lauk disclralgc. 150 F rvatcr tltlough a

"halp edged l'' cliarteter oli[ice. Ii tlre original rvalcr
deirtlr is l2' and the tank is contirruallr. yrt.esstrrized to
50 psig. llrrd thc tirne to erttptt' tlte taitk.

r{l.l l :r rrtt.,l'
(0.02)(0.00r lt)\ (2) 'lt tr

6 CULVERTS AND SIPHONS

A crrlvcrl is a rvatnr'patlt usr'd to rltaitt t'Lrttr,fl lltlltt att

iibsl lrrct irrg gcograplrical I'oat ttt't. i\lo.t t rtlvcr'l clt'.igtt.
ai'e errr;-)ir'icnl. IIr,x,.'evor. il the cnt l.arrcc attrl o.ril ol thc
culvelt both ale subrncrgcd, the <lischargo *'ill l.re in-

dcpcndent of tl:c barlel slope. (Chapter' 5 tleali this
subject in gleater detail ) 1n that case, equatiorr 3.101

carr be used to c'r'aluate thc dischalgc. l is the differeucc

irr surface levcls of the lreadw'ater ancl tailrvaier.

f'=c'a.ltEgh 3 tol


