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72-17018
10t07t2024

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 lD 83707-0025

2. SOURCE: TribuBty
ENST TONT SALMON RIVER SALMON RIVER

Method of Determination: ArcMap and Field Exam Observation

B. OVERLAP REVIEW

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

Comments: Fish Screen is on land owned by the Bureau of Land Management

2. Otherwater hts with the same point-of-diversion NO Overla

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

C. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT(S) OF DIVERSIONT

EAST FORK SALMON RIVER NE%SE%, Sec. 28, Twp 09N, Rge 17E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam Observation

FISH PROPAGATION

Method of Determination: ArcMap and Field Exam Observation

BasisSource Purpose of UseWater Rioht No.
DecreedlrrioationEast Fork of Salmon River72-1958

Rng Sec
NE NW SW SE Totals

twl,
NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE

09N 17E 28 X



X

X

Permit No 72-17018 Page 2

3.
Delivery System Diagram Attached (required). lndicate all major components and distances between components.

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

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.*

sEF-l9

D. FLOWMEASUREMENTS

1 . Measurements: Head: High water mark of 20.5 inches (1.7 ft). Oriface area; 4-inch diameter hole (.087 ft3)

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=Cc,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 l() 12(32.2 ft per second2)(1.7 ft\11t2 = 0.61 13 or 0.61 cfs

F. VOLUME CALCULATIONS

1. Volume Calculations for irrigation: N/A

4

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

season.

0- 61cls >( zt\ )1t x l'183t *,, : Z SE.1 Af'
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G. NARRATIVE/REMARKS/COMMENTS

PermitT2-17}1 I was filed on July 29, 2A22 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 Bureau of Land Management. The structure itself, is located between the Point of

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

any entrained fish back to the East Fork of the Salmon River.

On 1OtO7l2O24 I performed the field exam. The POD on the East Fork of the Salmon River 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. A small portion of water carries any entrained fish from the structure back to the East Fork of the

Salmon River through a buried 1O-inch bypass pipe. Water flow through the bypass pipe is controlled by a 4-inch diameter

orifice (0.087 ft2) cut in a 18 x 18 inch square slide gate.

On the day of the field exam a low flow of 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 72-17018 for a flow rate of 0.61

cfs and an annual volume of 2€€5AF.

?sg.q rf (,5.
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Have conditions of permit approval been met? X Yes 

- 

No

H. RECOMMENDATIONS

L Recommended Amounts

Totals: 0.61 CFS

Page 4

zsg r5259.5 AF

2. Recommended Amendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

AUTHENTICATION

Field Examiner's

Add P.D. as reflected above

Add P.U. as reflected above

X None

X None

Water Resource Agent, Senior

l0
il q zaz

t b l2oz

Beneficial Us€ Period of Use Rate of Diversion Annual Volume

FISH PROPAGATION 04/01 to 10/31 0.61 CFS 25&5 AF



72-1701 8 POD
A 444'48.62,-11427'14.24 *16ft A 6223ft O 444'48.53", -114o27'13.76" t16ft L6221tl

Field Exam 72-17018



72-170 1g POU

A M4'49.96', -114"27'13.27" r16ft A 6187ft A Mo$' 49.78', -11427' 13.15" t1 6ft L 6232ft

Field Exam 72-17018



72-170 18

Field Exam 72-17018
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State of ldaho
Department of Water Resources

Water Right
72-170',18

17E

z
o)o

0 0.035 0.07 0.14 Miles

Place Of Use Boundary

Point of Diversion

State Outline

Townships

PLS Sections

Quarter Quarters

N

o
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NIEMORAI\DUM

TO: Basin 7l ancl 72 IDF&C Itrish Bypars Perrnit Files

FROfuI: Corey Skinner'

DATE: ALrgust 24,20l.1

SUBJBCT: Methocjologl lor Irlow Measttrertterlt\

Recently Benny Walker ancl I conducted several licensing exanjs for IDF&G
bypass perniit.s in Basins 7l and72. ln general, these pelntits are for iln altlollnt of non

consuulptive flow that is diverted fiour a stl'eanr tltrotrgh existing diversions. Tlte

ctivc;tecl .uvater'flows dorvu a ditch, into a fish screen structure, and then flows throtrgh a

bypas.s pipe back to the original streanr source at a poinl dorvtistreant of the original
clivelsion. Tlre purpose of tlris flow is to flush [ish back to tlte streant that ntay otltet'wise

be tlapped in the ditch. The fish screen stnrctule,s include a slide gate plate ivith art

opening thar allorvs watel' to florv through the plate into the bypass pipe back to the

streant. Due to the variability in divertcd flows, difi'icLrlty irt nteasitt'ing flows for certaitt

stnlctutes due to the way they lvele coustructed, distance betlveen strtlctl.lles, and other

valiables a ntethodology is needed to estinri,tte rttaxinruttr florvs tlrat are divelted ancl

Lrtilized by the IDF&C bypass pet'rttits.

Af'tel exatuining seveial of the structru'es ancl bypass systettts ancl exanlitting

seve|al diffe|ent Soutces ol lvatcr ureasLrrcnrent literatLtre, it \l,its deterntined tltat tlte tttost

applopliate lncthocl rvould Lre to utilize an oril'icc florv equation that is t1'pically ttsed to

estinrate florv tht'oLrgh oril'ice openings in tnnks, Attitcltttrettt"A" discrtsses tlte equatiott,

alcl the associatecl orifice coefficient, in particular Ca (coefl'iciettt of discharge). Tlte

equation is as follows...

Q = CoAo(2 gh)t'"

Where C6 = coefficient of discharge for orifice
Ao = Area of orifice opening in feel2

9 = 32,2 ft Per secondz
h = IT'l@osured head above center of orifice opening (in feet)

All r,ariables can be nreasurecl in the field except forC,1(coeflicient of discltaLge).

Based on water uteasurellent litetatute, tlris particular coefficient can vat'y from tltttltbet's

around 0.6 to approxinrately 1.0 as shorvn in Table 3.10 in "Attachntent A". In addition,

tlre exact geonletr)'of the opening (orifice) in the various slide gate plates that Benny and

I observed is not shon,n in Tablc 3.10 in "Attachnrent A". Examination of various

soulces of water nleasllrentent literature artd web.sites on the intel'net did not t'eveal nluch

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

prrblishecl soulce indicated that "CT vrtltres ciltt t'or)', brtl are genarally orottntl0.70".



Page 2
Basin 7 I and 72IDF&C Fish Bypass Pelrttits Metlo
ArrgLrst 24,2011

Due to the unceltainty in the possible C4 values, but collsidering the sirnilarity irt
the npening (oriiice) irr the various slide gate plates arrd the ovet'all by;rass systents that

Benny aud I observed, it rvas detemrined that il an accut'ate nteasurentettt of tlte actttal

I'low through a b5,pass system could be obtaincd, arrd using the orifice area attd ltead

reading at the tinre of nleasurenrent, the olifice dischalge eqttation corrld be ttsed to

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

various slide gate plates Benny and I rvere observirtg. Tltis calculated C,r (coefficient of
discharge) value coLrld then be used in the same equation, for otlter similar bypass

sy.stents, and woLrld result in ntore accuratc calcLrlated results. In addition, tlte eqttation

could be utiliz,ed to estiurate niaxinrunr flor.vs thlouglr tlre lrypass systellts by ttteasLtling

high water rnalks ou the lish screen structures even if very little, or even no, florv was

flort,ing thloLrglr the bypass at the tinre ol the exattt.

Ycstcrday, Benny and I found a lislr scleen b5'pass systent that we ielt could be

acculately nreasured and rvas very typical of the various systellls. This systenl w;ls

located on Fourth of July Creek, aud happened to be orre of tlte perltits, Tl-10909, that

leeclecl to be exanrined lor licensirrg. A Spalling Meter, trounted in a pipe section (Stale

of ldaho ID# 4335) that coulcl be nrounted on the bypass discharge pipe was utilized to
obtain flow nrcasulentents at a giverr heacl reading. Two separate, tinted, nteastlrenlclltE

wcle conclucted witlr botlr nreasurenrents resLrlting in nteasut'ed flows of 0.68 cfs.. The

following photo shows otte ol these trteastlrenlents being condttcted. ..
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Basin 7 I and 72 [DF&G Fish Bypass Pet'mits Memo
Arrgrrst 24,2All

Using this measured flou,, the orifice dischargc equatiott, an olifice nteastlrelrlent,

and head nteaslrrentents, finds that the Co (coefficicnt of clischarge) is calcrtlated to be

0.67 as shou'n belou,...

e = CoAo(2gh)''

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

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

0.68 cfs = Co(0.087 ft2)P{92z ft per secondzxz ]25 tt)ftl

Co = 0'67

It is appropriate to use a C.1(coefficient of discharge) value o10.67 and the orilice
clischurge equatiot'l toestimate the maxirnunt flotv fol the pertttits lor IDF&G bypas.s

pernrils in Basins 7 | and 72.
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FI,T;io STATICS AND DYNAI\4ICS

Y

D O.l

Drrlar geuri,rrt 2.6(sin $)(1* {J2)2
(lorrtraction 0,8(sin 4r)(l* 02)

(1- tlt), 3.8 r

+0-82)\6nA 382
h

1
t,

4 FIEAD ADDITIONS/EXTRACTIONS

i{ purlp adds head (cncrgy) to tthc fluid stleam. A tut'-

binc extracts head fi'om bhe fluid streani. Thc anrount

of lread addcd ol exlracted catt bc lorrncl by evaluatiug
Benroulli's eqtration (cquation 3.55) on l-rolh sides ol the

dcvie c.

Figure 3.14 Discharge Flonr a Tanlt

C,, is tlre coe!ficient ol velocity rvhich can be calculated
florn tlre coefficients o{ discharge anrl conlraction. Typ-
ical valrres ol C,,, C6, and C" are givetr iu table 3.10.

C, 3.90

3.9 r

X

ILA- H2 ll1

hs= f7r-11',

{purnps)

(tulbines)

3.83

3.84

vd

eThc head iucrcase flout a punp is giverr by eclrtafior.r

3,85.

h;= (550)(pump input horsepoler)r7uu,,ro

n1,
.85

Bcnroulli's crluatiott itlso ciut bc used to calculate thtr

poiver availablc to a tulbirre in a fluid streatrt by nrul-

tiplying lhe iotal ollergy b.v tlte tnass florv ratc, This ii
called llrc waLer horsepower. o, = (ii ')* 3 ez

ll'he dischargc streaur coordinatcs (sec figurc 3.14) al'e

[;zu
r. : t),1 = r,,V i = z(uV lla

9.,

s )
3

P=itH = lll
p,t I

9c

g

9c
(

^l

u2

2s
'fz 3.86

3.87

3.88

,11 .. p,'lr

,r1r,, - 
!-

' 550

t s (r\'': t \")

Ur: l)o

uu : gl.

3.93

3.95

3.96

gt.

Itutnps arrcl tulbines aLr covrlr'd in grcater dotail irt
chapter 4.

TSjDISCHARGE T.ROM TANKS

Flow frorrr a tarrk dischalgirtg liquitl to thc alrnosphcrc
through an 61ps11i11o irr thc lank r,,,all (figure 3.14) is
atlecterl by both t|e ar.ea and thc shape o[ t]rc opening.
At the orilicc. t.hc total hcad of thc fluid is convr:r'ted
into kinetie cnorgy ar,'cordirrg to equation 3.8g.6

' u, - C,,1/2g1, 3.89

terrn 0c app ears in the equat
hc local gravity,

ion for velority head
, here it is t 9, whicb appcars in

3.91

ilhe fiuid velocity at a point dotvnstrcam of thc orifice

is

v
2

If the liquid in a tauk is not beiug replcuished cou'

stantly, the static hcad forcing discharge through the

orifice will decrcase. For a tank rvil,h a constaut ct'oss'

sectional area, the tirue required to lowcr thc fluid lcvcl

from lgvel lt4 Lo h2 is calcrtlatcd from equaiion 3.97.

2At(\/6 * tfitr)
3.97

C6A,1/fi

If thc tank has a varying cl'oss scction. lhe lollolving
basic relationship holds.

Q dt = *A. dh 3.98

t.-

oo
:)
lr

The disr'harge from the orifice is

l" : (C, Au) uu = C, A,,(;,,\Egh

- (;,tA,Jigh

An analysis of equation 3.197 rvill shorv you why
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Table 3.10
Orifice Coefficients for Waler

(iully tur l:ulcnt)
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slroll tube (flui,.l selraratc. irtlrri r',all-)
slrolt l rrl.,i' (iro sr,palnlirlrr)
slrorI trrl.rc v.'iiir lorirrtlcd t'rrtlartc,.'
tcirltrarlt lirlrr-'. li'rrgth lr:.r tliarr orrc-lialf
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06?
0.93
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0.8?
097

0.u3
t,00
r00
r.00
0.99
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0.9 3

0.6 t

0.8!
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0 i-l 0 5.r 0.91}

0.7) l.00

0 9r 0 90 l).q11
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t).i )
t:f-tt

Sltr)\\il srrrooili. r', cll-1alror t',1 rrrizll,

r\n t'xple'-ion lr)l llre tauk alt,a. .rl;, l" il Irriiclion oi /r.
rrlr.t Irc dctt,r'rrrrrrorl.'l'lrerr. t lir, tirrrc lo enr;rlt' t lrr. l arrk
llorrr Irr"irlrl /rr l,r l,-rt','nt hci.qtrt l2 i.

l'l't .'11 tl ltt t ._^__.=.' 
ltt t C'a:1u1fI1[t' l] gfj

lot a littrk lrt'irrg 1t'rl iLl i, ralt. \,,. rilriclr i- 1c... tlran
llrc tlisclrar-gr'llrloLtglr llrt'olifir"c. tlic titnc Io clnl)t\
('Xl )l ('S.:i1!lt i.

At lrt) I', p = tjl.')tt ll,rrr/ft1

l:or' llrc olif icr

tt 1 = te + !.foiiL] li -- I 2! r,r rr

r,,: !iu)(t'tll - ,,rur,,- ril.20

" 
1,,

It: .-r6rlt

| ((',iA,,\[nn! - l',',
3 100 lrr'(rrrr t,<lualiorr J.97

z l"(2.r1!l(/rzrici rrriT.aii i{l,i.r .r r rtl rl:\\'lrerr ii larrh i. lreirrg [e',1 al a talr grt.alt'r'tlrarr the dir'
<'lralgc. crlLre.l iorr 3, 1 ()0 u'ill becorrrc posil ivo. irrrlicat ilrg
n lisirrg lilarl. I tlrcrr uill lrc llre tirrre rl lilkcs lo raisc
lhc IIuirl lcicl liorn ft1 lo /r2.

Tlrr. prr'cc<ling discrtssiou lras assrrrucrl tlral thc I ank lra-
l.,cerr opcrr ol r.crrlcrl to tlrc atruosplrclc. If the flrrid is

clischalgilg frour a 1l'r'ssulizcd tarrk, tho total lread r,.'ill
lre irrclcasecl l.ri ilrc gagc l)r'es*curc corrrcrtcd to licad ol
flrrirl l;r'rneaus of ccluation 3.D2.

lhurrtple.l.?!

.\ I5/ diarrrcter talk tiisclrarge. l5()'F rvatcr tlrlouglr a

-lrarp rdged l/' cliarrrr.tcl rrlifice. Il the oliginal rvatcr'
dc1;tlr is l2' arrd lhe tank is corrtirrualh' 1:re;strrizccl to
50 psig. llrrd thc tinre' to enrptl' thc tnnk,

(0.02)(0.005 ri) (2){32 2t

6 CUL\TDRTS AND SIPHONS

A crrlverl is a \\'at0r'patlr usrd to rllairr lrrrrr,fi ljoltr att

obstlrrrting gcoglaplrical I'eatru r'. i\lo.t t rrlvcr'l rlcs!gtr"
are cnrpilicnl. IIor,,'eler. if thc cnllarrre arirl r.ril ol llre
culvclt both ale sul:rncrgcd, the clischarga nill bc in-
dcpcndent of thc barrel slope. {Chalrtcr' 5 tleat.; thiq
subject iu gleater detail,) In tliat case, equation 3.101

can be used to n'aluate thc disclialgc. ir is the diffclercc
iu sullace levcls oI the headr,,,ater ancl tailr',,atcr.

i" = C'a.-ltE,th 3l0l


