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Permit No: 72-17014
Exam Date: 0911612024

A. GENERAL INFORMATION

1. Current Owner:
STATE OF IDAHO FISH & GAME COMMISSION
PO BOX 25 BO|SE rD 83707-0025

2. SOURGE:
BAYHORSE CREEK

Method of Determination: ArcMap and Field Exam Observation

B. OVERLAP REVIEW

1. Other water hts with the same of use YES Overlap

Comments: Fish Screen is adjacent to Bayhorse Creek 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:
BAYHORSE CREEK NE%SW%, Sec. 7, Twp 12N, Rge 19E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam observation

PLACE OF USE: FISH PROPAGATION

BasisSource Purpose of UseWater Riqht No.
Stock Water Decreed72-15809 Bayhorse Creek

Source Purpose of Use BasisWater Right No
lrrigation, Domestic,
Mitioation

Decreed72-4077 Bayhorse Creek

Rng Sec
NE NW SW SE Totals

NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE
12N 19E 7 X

Method of Determination: ArcMap and Field Exani observation
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2
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."

N/A

D. FLOWMEASUREMENTS

1. Measurements: Head: High water mark of 16.5 inches (1.375 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 oriflce.

q=go4o12gh)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 fq 12(32.2 ft per second2xl .375 ft)11'2 = 0.548 or 0'55 cfs

F. VOLUME CALCULATIONS

'l . Volume Calculations for irrigation: N/A

2. Volume Calculations for Other Uses: The water right diverted through fish screen is authorized ior a214-day irrigation
season

X

X

3

Von = 0.548232.6 cfs X 214 days X 1.9835 = 232'6 AF

A.E{ x 7tY x l-1431 =- 733.5Af
/s
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G. NARRATIVE/REMARKS/COMMENTS

PermitT2-17014 was filed on July 29, 2022by 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 Don and Clarence Peterson Trustees of Trust Agreement. 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 Bayhorse Creek.

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

down a side channel to a flsh screen structure. Water flows through the fish screen structure for downstream lrrigation,

Domestic, and Mitigation uses. A small portion of water carries any entrained fish from the structure back to Bayhorse

Creek through a buried 10-inch bypass pipe. Water flow through the bypass pipe is controlled by a 4-inch diameter orifice

(0.087 ft'z) cut in a 16-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 72-17014 for a flow rate of 0.55

cfs and an annual volume of ?E*RF.
zss.sAf ft.

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

L Recommended Amounts

2. RecommendedAmendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

0.55 CFS

Add P.D. as reflected above

Add P.U. as reflected above

Agent, Senior

z 4tr
3€e€ AF

X None

X None

t0 o1 &ox
Date tt/zg/ 7.2 V

Page 4

Totals:

t. AUTHENTICATION

Field Examiner's

Reviewer

Annual VolumeBeneficial Use Period of Use Rate of Diversion
0.55 CFS *ZT*AFFISH PROPAGATION O4lQl lo 10131



72-1701 4 POD

A 4422'53.18", -114'15'58.18" +16ft A 5320ft

West Elevation

Field Exam 72-17014



72-1701 4 POU

O M"22'53.38", -114'15'56.72" t16ft a 5309ft

&

East Elevation

Field Exam 72-17014



7l- l?ot?

O 4422'53.36", -11415'56.35" t16ft A 5318ft
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TO: Basin 7l and 72 IDF&C Fish Bypass Pernrit Files

ITRONI: Coley Skinner'

DATB: August 24,2011

SUBJECT: Methodologl lor Flow Mearttrertterlts

Recently Benny Walker and I conducted sevelal licerrsing exants l'or IDF&G
bypass pernrits in Basins 7l and72. ln general, these perrttits are fot'iln altlotlnt of non

consuurptive flow that is divertecl frour a streanr throrrgli existing diversions. The

divelted rvatet'flows doln a ditclr, into a fish screen structule, and then flows throtrgh a

byllass pipe back to the oliginal stl'eirr.l) sor.ll'ce at a poittt dorvttstt'eanr of the original
divelsion. The pulpose of this flow is to flush fish back to the stt'eam that rllay otlterwise
be trapped in the clitch. Tlre fish scleen sl.rLrctules include a slide gate plate rvitlt an

opening that allorvs water to florv through the plate into the bypass pipe back to the

strealtl. Due to the variability in divertcd flows, dif,{'iculty in ttteasut'ing flows for cet'taitt

slntctutes clue to the way lhey wele cortstntcted, clistance betweett strtlcttltes, and othet'

variables a ntethodology is rreeded Lo estinrnLe ntaxintuut florvs that are diveltecl ancl

utilized by the IDF&G bypars pet'rtrits.

Aftel exarlitiing several of the stl'uctlu'es and bypass systeltls ancl exantitting

seve ral clifferent soLll'ces ol'watcr urcasLrrcurent litelature, it rvas detelntined tltat the nlost

appropriate rncthocl rvould Lre to utilize an olificc flor.v equation thnt is typically used to

estintate florv tlrloLrgh olifice openings in tanks. Attachrtrettt"A" discusses tlte equiltiott,

alcl the associatecl olifice cocflicient, irt particular C,r (coeflicient of discharge). The

eqLratiorr is as lollows...

Q = CoAo(2gh)t'2

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

9 = 32.2 ft Per secondz
h = rTt€dsured head above center of orifice opening (in feet)

All rariables can be nreasuled in tlre field except forCa (coeflicient of disclrarge).

Basecl on water lleasurenlent literature, this particulal coefficient catr vat'y from trttttrbers

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

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

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

sources of rvater nleasul€ntent literature artd websites on the internet did not reveal tttuch
prore in the way or appropriate C,1 (coefficient of discharge) values. One leputable

prrblished source indicated lhat"C,tt'altte.s con t'ur\', bril are gertarally arottttrl0,70".
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Basin 7 l and T2IDF&G Fish Bypass Pelmits Menio
AugLrst 24,2011

Due to the uncel'tainty in the possible C4 valLres, but considering the similarity irt
tlre opening (orifice) itr the valious slide gate plates and the overall bypass systents that

Benny and I obselved, it rvas deternrined that if an accurate measuremeltt of the actual

flow thlough a b5,pass systetr could be obtaincd, and using the orifice area attd heacl

leadiug at thc tinre of lleasurenrent, tltc olifice dischalge eqttation corrld be ttsed to

obtain an actual C,r (coeificient of discliarge) value for tlte openings (olifices) in the

v4r'ior.rs slide gate plates Benny and I rvere observing. This calculated C6 (coefficient of
clischarge) value could then be nsed in the same equation, for otlter sinrilar bypass

systents, and woLrld lesr.rlt in nrore accuratc calcLrlated lesults. In addition, the eqLtatiolr

could be utilizecl to estinlate nraxinrurtr flows thlouglr the trypass systeltls by ttteasttling

high water rnarks on the fish screen stl'uctllres even if very little, or even no, flow was

florving tltt'oLrglr the bypass at tlle tinle of the exarlr.

Ycsterday, Benny atrd I found a lish screen b1'pass systent that we felt could be

accurately nreasured and rvas very typical of the various systenrs. Tltis s1'51s11.1 wAs

located on Fourth of July Creek, and happened to be one of tlte perntits, 7l-10909, tltat

neeclecl to tre exan:ined fol licensing. A Sparling Meter, trtounted in a pipe sectiorl (State

of Iclaho ID# 4335) that coulcl be rlounted on the bypa.ss discharge pipe was utilized to

obtain flow nrcasurenrents at a givcll head reading. Two separate, linted, nleasulctllellts

were conducted witlr both nreasurenlents resulting in tteasured flows of 0.68 cfs.. The

lollowing photo sltows otte of these nreaslll'entents being conducted,..
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Basin 7 I and 72IDF&G Fish Bypass Pelmits Memo
ArrgLrst 24,2011

Using this nreasured flori,, the oLifice clischargc equatiou, an orifice ltteastlretnent,

and head rlteasurenlents, finds that the C.r (coeificient of clischarge) is calcrrlated to be

0.67 as shou'n belou,...

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 = Cu(0.087 f()12(g2.2ft per second2)(2,125 ft)11/2

Co = 0.67

It is appropriate to use a C1(coefficient oldischarge) value of 0.67 and the olilice
clisclrarge equation to estimate the nraxirnunt flotv fol the penttits lor IDF&G hypass

pernrits in Basirrs 7l antl72.
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Fi,UiD STATICS AND DYNA\4ICS

v_

t qt

Ilrrlirr getrtt'rrt 2.6(sin 0)Q * P2)'
Corrtractiotr 0.8(sirr 6)(l- tl2)

(1 - p2)2 3,81

l(t-tt'1,$;4 nz h

I
4 HEAD ADDITIONS/EXTRACTIONS

c{ puUp adds head (encrgy) to tlhc fluid stleam. A tur'-
binc extracts head from fhe fluid stream. The antount

of head addcd ol cxLt'actt'd cau be lorrncl by evaluating
Benroulli's equation (equation 3.55) on botlr sides <lfthe
dcviec.

Figure 3.14 Discharge Flonr a Tank

C,, is the coefiir:icnt of velocity rvhiclr cal be calculated
tlorn iirc coefficients ol rlischarge and contraction. Typ-
ical valrres ol Cr. Cs, and C" are givert iri table 3.10.

c, 3.90

3.91

X

Ita = f1, 11t

hs= l7r-11,

(punrps)

(tulbines)

3.83

3.84

L,i

C,The ]read iucrcase frour a prtnp is given by equalion
3,85.

550 (purnp input horscporver)
|tr1 : ( Ir

sNI

Bcrnoulli's crluutiott itlso certt be used tr: calculate tlie

llorver availablc to a turbitre in a fluid stteant by uiul-
tiplyirrg the total cllergy b.y t,he ninss floiv latc. This is

callcd tlrc waLer horsepawer.

P = i,rr (*) : r, (x, *,,)(*.)
1i1 ,, plly

P
tnltn = 

-' 550

Puurps arrcl lulbines art' covt'rt'd irr glealcl drtail in
chapter 4.

E6:.DISCHARGE FFIOM TANKS

Flow froru a tauk cliscliarging liquid to thc atrnospherc
through an opcrring irr thc tank rvall (ligur.e 3.14) is
aflecterl bv botlr ttre area and thc slrape oflhe openirrg.
At th. orilicc. thc total hcad ol thc fluitl is convrlrted
ittto kinetic cnorgy accordirrg to equai,ion 3.8g.6

u.,'='c,,r/W 3.89

gc appears in ihc equation for velocity head
it is the local gravity, 9. whicb appears in
alysis of equation 3.197 rvill shorv you why

3.86 'l'he dischargc streaul cooldinates (see figuLc 3.14) alc

3.8? , ffi
.. = uot: ,,, y/ 

'-! :2C,J6y 3 93

388 y=+:i(*)' 3e1

n, = (ii -')*

Ur : 1Jo

u, = gl.

3.92

'l'hc fluid vclocity at a point dolvustream of tlre orilice
is

3.95

3.96

If the liquid ia a tauk is not beiug replcnished con-

stantly, the static head forcing discharge tbrough the

oriice will dccrease. For a tauk wilh a colstant cross-

sectional area, the tinte required to lowcr thc fluid level

from level hr lo hz is calculatcd from equalion 3.97.

. zAt(\/il -...firr)t-ffi 3.e7

Il thc tank has a varying cross scction. thc follorvilg
basic relationship holds.

Q dt: -At dh 3.98

@o
:)
l!

The discharge fi'om the orificc is

i : 1C,A,)uo: C"A.C,JW
CaA,,JTsh
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Table 3.10
Orifice Coefficients for Water

(f ullS' turbulcnt)
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rrrr*.1 lre dctcr.rrrirrocl. "l'lreri, tLc tirrrl lo crrtpll' tlrl larrk
fto:rr lrciglrl ii r lo lr,r',','cl lrciglrt lr2 i:
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il e(l

l-ot a litnk l.,oing lt'tl iil i'lillc.1,,,. rvlriclr i- lt'-. llrarl
llrc tlisclrall,t,tliloLtglr (ht,ritificc. tlrc tirrrc lo cltlllt\
('Xlrl t',sriott ir

A{ l;(} I'. | - bt.')tt l!,rrr/ft 1

lrr,r'tlrc oliiicr

."1, = (1.f10,,.'11 itj. ('./ = (i.{il

It1 - 12f :'!)'l1l t2ri{L'r lr

r,. , llol(lll: , t7 L:, t' {;l 20

l'r'uur trluirl iorr 3.U7.

, = 3ll,-lifl'LUre:-{g-!1 7{*i :,,,,,:,ri
(0 c2 )(0.005 li ) \ /( 2 ' t32 2 ,

\\'lrerr ir llrrk i. l,oirrg fer,l iil il r'.1{c gr'{'alel tlrarr lhe tliq-
<'lralgr.. erlt:al irrrr 3.100 ri'ii1 bctourc lrosilivc, irrrlicatirrg
a lisirrg licad, i tlrcrr r:ill lrn llre tirrrc il takcs lo t'ai*c
lhc {luitl levt,l l'r'orn /t1 to 12.

Tlrt' 1rt't'ccrlirrg di.icrrssiort lras asstttue<l that t lrc latrk lras
lrcen opcll oI r-crrlcd to tlrc atrrroslrlrcrc. Il' thc flrrid is

rlischalging florn a 1lt'ssulizcd larrk, tltc lotal lread rvill
lrc irrcrea:ecl l-ri lht' gagc l)r'cssurc ctrrn'ct't cd to head of
flrrirl l-lr' rrrcnus oi e(lLlat ion 3.;2.

harnple .1.2!

.\ l5/ diarnclcr t auk dischalge. l5() Ir * at ei throLrglr a

slralp eclged l/' rliarrreler r:r'ifice. Ii tlrc original tvatel
rleptlr is 12'aud tlre tank is contiruallr'1>r'essttrized to
50 psig. firrd thc titnr' to errtpll' thc ttrtrk.

,.1t ,tl
.l l,t

-l'dlr
3. r00

(',r.'1,.rf6fr ) li,,

6 CUL\/DRTS Ai.']D SIPHONS

A crrlverl is a u,ator'lratlr usrd to rllairr t'urrr,fl ll'ottr att

obstlrrcting gcoglaplrical I'eatrrrr,. i\lost r trlvclt clc.!gtt.
alc errrpilical. IIor'.'ei'cr. iI thc cntlat:cc attrl o.rit of lhe
culvert both are subrncrgcd. tbe rlischargn *'ill bc in-

dcpendent of thc ballcl slopc. (Chaptcr' 5 tlealc thi.
subject irr greater detail.) In lhat case, cquation 3.101

cau be used to c'r'aluate thc dischargc. ir is the diffclence
irr surlace levels of the headr,.'ater arrcl tailryatcr.

l" = C'a,ltEgh 3. r0l


