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Permit No: 72-17019
Exam Date: 0911612024

A. GENERAL INFORMATION

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

2, SOURCE:
LYON CREEK

Method of Determination: ArcMap and field observations

B. OVERLAP REVIEW

1. Other water rights with the same of use YES

Comments: Fish Screen is adjacent to Lyon Greek and does not interfere with grazing.

2. Otherwater 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.

C. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT(S) OF DIVERSION:

LYON CREEK NW% SE%, Sec. 35, Twp 12N, Rge 18E, B.M. CUSTER County

Method of Determination: ArcMap and field observations

FISH PROPAGATION

Method of Determination: ArcMap and field observations

BasisSource Purpose of UseWater Riqht No.
DecreedStock WaterLvon Creek72-15822

BasisPurpose of UseWater Riqht No Source
DecreedLvon Creek lrriqation72-246

lrrioation DecreedLvon Creek72-247

Rng Sec
NE NW SW SE Totals

twp
NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE

12N 18E 35 X
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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.*

N/A

D. FLOWMEASUREMENTS

1. Measurements: Head: High water mark of 29 inches (2.41 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=6rqo12gh)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 second2x2.416666667 ft)11t2 = 0.727185759 or 0.73 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 214-day irrigation
season

Yoa = 0F2t1?fc759 cfs X 214 days X 1 .9835 = 308.66781 19 or \trf Af
/,-13 c$ 309.1 Ar

ls
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G. NARRATIVE/REMARKS/COMMENTS

Permit 72-17019 was filed on July 29,2022 by the ldaho Department of Fish and Game (IDFG) 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 two decreed water rights authorized to use the

POD. A bypass pipe is used to flush any entrained fish back to Lyon Creek.

On 0911612024 I performed the field exam. The POD on Lyon Creek consists of a lockable headgate that diverts

water through a buried pipe to the fish screen structure. A small portion of water carries any entrained fish from the

structure back to Lyon Creek 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 16-inch square slide gate.

A typical IDFG fish screen structure has a single 10-inch fish bypass pipe returning water to the source stream. This

particular fish screen structure appears to have two bypass pipes returning water to Lyon Creek. However, just a few

feet away, the screened irrigation water flows into an irrigation system control structure. This control structure is used

for controlling the volume of water for downstream irrigation. Excess water not used for irrigation is returned to Lyon

creek through a buried 6-inch pipe, making it appear as if this fish screen structure has two fish bypass pipes.

On the day of the field exam, it appeared that a relatively low flow of water was passing through the fish screen

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 72-17019 for a flow rate

of 0.73 cfs and an annual volume of 30€'7AF.

301.1 Af

Have conditions of permit approval been met? X Yes 

- 

No

/s
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H. RECOMMENDATIONS

1. Recommended Amounts

Page 4

Beneficial Use Period of Use Rate of Diversion Annual Volume

FISH PROPAGATION 04/01 to 10/31 0.73 CFS 30f7 AF

Totals: 0.73 CFS

Add P.D. as reflected above

Add P.U. as reflected above

Resource Agent, Senior

304.1 AF
308.7 AF (t

2. RecommendedAmendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

t. AUTHENTICATION

Field Examiner's N

Reviewer

X None

X None

lo -o -202
Date /z /o/ /zrz/
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72-170 19 POU
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72-170 19 Bypass Pipe
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i\,,IEMORANDUM

TO: Basin 7l ancl 72 IDF&C Fislr Bypars Permit Files

FRONI: Corey Skinner'

DATE: Augusl 24,2011

SUBJECT: Metlrodologl lor Flow Meartrrerllelltc

Recenlly Benny Walker ancl I conducted sevet'al licensing exants for IDF&G
bypass lrenlits in Basins 7l and72. In general, these perntits are lor an alllotll.lt of nott

corisuutptive flow tlrat is divertecl fiout a streant through existing divelsions. The

clivclted'uvater flor,vs dorvn a ditch, into a fish screen sl.tucture, and then florvs thl'otrgh a

by;rass pipe back to thc original stl'eanl sonlce at a poillt dorvttstreattr of the original
cliversion. The purpose of tlris flow is to l'lush fish back to the stleant that tttay otltet'wise

be tlappecl in the clitch. The fish screert sLllrctules include a slide gate 1:late rvith an

opening that allorvs watel' to florv thlough the plate irtto the bypass pipe back to the

qtreall. DLle to the variability in divertcd flows, dii{'iculty in ttreasut'ing flows for cet'tairt

stl'uctures clue to Lhe way they r,vere coustructed, distance betweett slrtlctLlres, and other

r,ariables a nlethodology is needed Lo estil'l1ale nraxintttttr florvs that are dil'ertecl ;incl

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

Afte; exaurining sever.al of the stl'uctures ancl bypass systells ancl exantittittg

several clifferent soutces ol watcr ureasurculeut literatltre, i[ \"'ils detetntined tliat tlte ntost

appropriate lncthod would Lre to Lrtilize an orificc flor.v equation that is typically used to

estinrate florv through oril'ice openings in tanks. Attachttteltt"A" discttsses the equiltioll.
apcl the associatecl orifice cocflicient, in particrrlar Ca (coefiicient of discharge). Tlte

eqLratiou is as follows..,

Q = CoAo(2gh)t"

Where C6 = coefficient of discharge for orifice
Ao = Area of orifice opening in feet2

I = 32.2 ft Per second/
h = ffieosured head above center of orifice opening (in feet)

All r,ariables can be nreasured in the field except forCa (coeflicient of discharge).

Basecl on watel'uteasul'enlent literature, this paiticrrlar coefficient can vary fiom ttttttrbers

around 0.6 to approxinrately 1.0 as shorvn in Table 3.10 in "Attachment A". In adclition,

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

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

sources of rvater" nteasurentent literature aud websites on the intelnet did not reveal ntuch

lrore in the way or appropriate Ca (coefficierrt of discharge) valtres. One reputable

prrblishecl source indicated thal"C,lvulttes cutt t'er)', l)til ora getrcrulll'ororttrcl0.70".



Page 2
Basin 7l andT2IDIr&C Fish Bypass Pet'ntits Mettro
ArrgLrst 24,2011

Dle to the uncertainty in tlre possible Ct values, but considering the sinrilarity irt
the opening (orifice) in the valious slide gate plates anel the overall bypass systenls that

Benny and I obselved, it rvas deternrined that if an accurate nreasurentetrt of tlte actual

flow through a bl,pass systen could be obtained, and using the orifice area and heacl

reading at thr-' tinre of n'leasurenreut, the olifice discharge eqtration cotrld be ttsed to

obtain an actual C,r (coefficient of discharge) value for the openings (orifices) in the

various slidc gate plates Benny and I rvele obselvirtg. This calculated Ca (coefficient of
discharge) value could then be nsed in tlre sanre equation, for otlter sintilar bypass

systems, and woLrld lesrrlt irr rlrore accuratc calculated lesLrlts. In addition, thc eqLration

could be utilized to estinrate rnaxinrunr flotvs tltt'ough tlre Lrypass systenls by ttteasLrling

high water rnalks on the fish screen structllres even if very little, or even no, flolv was

florving thlouglr the bypass at the tinte of the exattr.

Ycsterday, Benny and I found a fish screen hypass systenr thal we lelt could be

accurately nreasured and rvas very typical of the vat'iotts systells. This systenl \va\

locatecl on Fourth of July Cleek, and happened to be one of tlte pcrttrits, 7l-10909, tltat

neeclecl to be exarlined lol licensing. A Sparling Meter, tttounted in a pipe sectiott (State

of Iclaho ID# 4335) that coLrlcl be mounted on the bypass discharge pipe was urilized to

obtain llow nrcasul'entents at a givcn heacl reading. Two sepalate, timed, nteasutelttents

wcre conducted witlr botlr nreasurentents resulting iu nteasured flows of 0.68 cis.. The

lollowing photo shows oue ol these trteastll'entents being conducted. ..
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Basin 7 I and 72 IDF&G Fish Bypass Pet'ntits Memo

Arrgust 24,2All

Using this nreitsrrrecl flou', tlre oLifice clischargc eqtlatiolt, an orifice llleastlrelllent,

ancl head llteasurentents, finds thal the Ca (coefficicnt of clischarge) is calcrtlated to he

0.67 as slro\^'n belou',..

Q = CoAo(2gh)tt'

Where Cri = coefficient of discharge for orifice
Ao = 0,087 feet2 (based on measured 4 inch diameter orifice opening)

I = 32.2 ft Per secondz
h = 2,125 feet (measured at 25.5 inches)

0.68 cfs = Co(0.087 fi\12(92.2 ft per second2x2 .125 tt)J1t?

Co = 0'67

It is appropriate to use a Ct (coefficient oIdischarge) valtre oi0.67 and the orilice

cliscfuurge equation to estimute the nraxiniurtt flotv for the pet'rtlits lor IDF&G bypass

pernrits in Basins 1l anrJ 72.



FI,UID STATICS AND DYNAI\4ICS ? qc

Gladual, 4t <22'" Srtddcrr, 0>22" 'l
Drrlar gerrrerrt 2.6(siu O)tl- {J2f
(lcrrrtractiou 0,8(sin 4,)$- P2)

0, llt)t 3.81

+(1-{J'!),Fna 3.82
h

Vt)

4 HEAD ADDITIONS/EXTRACTIONS

aA prugp adds head (encrgy) to lhc fluid stream. A tur'-

bitc extracts head fi'om bhe fluid streani. Thc arnount

of hcad addccl ol cxtracled catt be lorrrtcl by evaluating
Belnoulli's equation (eqLration 3,55) on both sicles of the

devico.

Figure 3.14 Discharge Flonr a 1'ank

C,, is tlre coelficieil al uelodty rviticlt can be calculaled
llorrr tlre coeflicients a{ discharge turcl contraction. Typ-
ical valrres of C.,,, Ca, and. C" are given iri table 3.10.

C, 390

9r

x

It1 :

Itg =

H2 Itr

fIr - Ht

(purrrps)

(turbines)

3,83

3.84

:j.87

3.88

The liead iucrease ft'out a prulp is givr:n by e(ltlalioll
3.85.

Itrl:
(550) (!,ump input horsepoler)4uu,,,0

m,
.85

Beruoulli's ccluatiort also catt be used lo calculatr- tht:
porve r available to ir l.urbitre iu a fluid stt'eant by urul-
tiplrirrg lhe tolal cltergy b;'tlte tnass florv ratc, This is
called llrc waler ltorsepawer.

3.80

ht=(:--i\d 3.e?\d,' ') zs

'll:e discirargc strcail coordinates (see figulc 3.14) art

r = uot = r"e = Z{'}uJfr 3.93

9.
s )

Ca

c,

st.2 s /r\'2a=-{:i\")

P=iLH (*) :,u(:- o"',X*)
yi1 .- pti

,P
Iilltt) = 

-
' 550

ffi
Puurps arrcl lurbincs alc covt'r't'd irr gt'cat,et' dctail irr
chapter 4.

L6:DISCHARGE FROM TANI(S

Elow froln ar tank discharging liquirl to thc atrnospirerc
through an opcuing irr tirc iank rvall (figure :.i+1 is
atlecte(l by both llre area and the shape of the openirrg.
At the orificc. lhc total hcad ol tirc fiuid is couverted
intO kinetic onflrgy accortlirrg to equation 3.8g.6

u,' = C, r,/fglt 3.89

terrn tc appears in the equation for velocity head
, here it is thc local gravity, 9. which appears in
An analysis of equation 3.I97 rvill slrorv you why

394

1t'he Buid velocity at a point dotvnstream ol thc orifice

is

Ur: l)o

uo : gt'

3.95

3.96

If the liquid in a tauk is not beiug replenished con-

otantly, the static hcad forcing discharge through the

odice will decrease. For a tank lvilh a coustaut cross-

sectional area, the tinte required to lowcr the fluid level

from levcl ht to hz is calculated from equation 3'97'

2At6/il * ,fir"),---ffi 3.e7

Ii the tank has a varying cl'oss seciion. t,he lollolving
basic relationship holds.

Q dt = -At dh 3.98

ao
5
LL

The discharge fi'om the orifice is

l) : (C.A,)uo: C"A,,C,JW
.= CaA,JW



'i .t I CIviL DNGINAERIN(.; REFDRtrNCJI i\,IANUAL

Table 3.10
Orifice Coe$cients for Water
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Hrunplc,l.2?

.\ l5/ dltrrret el t attk disclrat'gc. l5() F ri at cr t ltlotrglr a

slrar'1,r etlgcd lr' tliatrtetcl olifice. If tlrc oligirral rvatet

<lcptlr is l2' arrd the tarrk is corttirrttalh' pre-'stll'ized to
50 psig. firrd thc tinte to clttptt' the tank,

{0.02) (0.00r I ;' ) \/t 2 [5"i1

6 CUL\/ERTS AND SIPHONS

A crrlvel'l is a il'aLrt'lratlr ttsr'd ttl tlttritt I'tttt.fl llottl att

obstrrrctirtg gcoglaplricaI I'oatrrlt . NIo.t t rtlr-ct t tlt'.!grt.
arc ctrrpilical. IIor','evcr. if thc cntt attce attrl exil ol tlrc
culvelt both ale sul;tncrged, tlrc rlisrhargn u'ill bc'in'
dcpcndent of thc balrel slope. (Chayrter' 5 tleal; thi'
subject in greatel detail.) ln lhat case, cquation 3.101

can be used to evaluate thc discliargc. li is the diffcreucc
irr surlace levels of the headt','atet' arld tailt.''aicr.

i'=C'a,rtEf,il 3.IoI


