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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:
BAYHORSE CREEK

Tributary
SALMON RIVER

Method of Determination: ArcMap and Field Exam Observation

B. OVERLAP REVIEW

1. Other water rights with the same of use

Comments: Fish Screen is adjacent to Bayhorse Greek and does not affect irrigated land

2. Other water with the same point-of-diversion

C. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT(S) OF DIVERSION:

BAYHORSE CREEK 110 ( SW% SE%), Sec. 7, Twp 12N, Rge 19E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam Observation

FISH PROPAGATION

Puroose of Use BasisSourceWater Riqht No.
Stock Water Decreed72-15809 Bayhorse Creek

BasisPurpose of UseWater Rioht No Source
Decreedlrrigation Domestic

Mitioation
72-4077 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
110

Method of Determination: ArcMap and Field Exam Observation
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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 19.5 inches (1.62 ft). Oriface area: 4inch diameter hole (.087 ft2)

E' FLow GALcuLATloNs x Additional computation sheets Attached

Measured Method: Measured Method: A flow measurement was obtained ,s,ngrett otiR"e 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 ft2) 12(32.2 ft per second2)(1.62 ft)11t2 = 0.595 or 0.6 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

Ysp = !fi cfs X 21 4days X 1.9835 = 252.55 nf o96nf

(r ''to ffit't.'?Ar
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G. NARRATIVE/REMARKS/COMMENTS

PermitT2-17}1 5 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 Don and Clarence Peterson, Peterson Ranch Trust. The structure itsell 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 fish 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 1O-inch bypass pipe. Water flow through the bypass pipe is controlled by a 4-inch diameter orifice

(0.087 ft'?) 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 0.6

cfs and an annual volume of 22ffi4F.

zs./.7 4F /5.
Have conditions of permit approval been met? X Yes No
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H. RECOMMENDATIONS

L Recommended Amounts

2. Recommended Amendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

t. AUTHENTICATION

Field Examiner's N

Reviewer

0.60 cFS

Add P.D. as reflected above X

Add P.U. as reflected above X

Page 4

zszffi zsf.7 (

None

None

Totals:

r Resource Agent, Senior

IO o

Beneficial Use Period of Use Rate of Diversion Annual Volume

FISH PROPAGATION O4lOl to 10131 0.60 cFS *Z5AF
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72-170 15
POD

n, -114o15'34.09u n16ft A 5249ft

West Elevation

Field Exam 72-17015



72-170 15
POU

A 4422' 46.73",-114'1 5'31.62u' e16ft A 5219ft

South East Elevation

Field Exam 72-17015



South East Elevation
) 1t

O 4422'46.73",-1141 5'31.62 t16ft a 5219ft
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I\,IEMORANDI.JM

TO: Basin 7l arrcl 72IDF&G Fislr Bypuss Perrlit Files

FROiVI: Corey Skinner

DIITE: August 24,201I

SUBJECT: Methodology lor Flow IVlearttrerttertls

Recently Benny Walker ancl I conducted sevelal licensing exants for IDF&G
bypass pentrits irr Basins 1l and72. In generirl, tltese perntits are for iln alttottnl of nott

consuurptive flow tlrat is divertecl lronr a streanr thlorrgh existing diversions. Tlre

ctivclted rvater flows dorvn a ditch, into a fish screen stlucture, and then flows throtrgh a

bypass pipe back to the original stl'erln'l sor.lrce at a point dorvttstt'ealtr ol the origin:rl

clivelsion. Tlre purpose of this flow is to flush fish back to tlte stt'eant that utay otlterwise

be t:'apped in the ditch. The fish screerr stnrctures include a slide gate plate rvitlt an

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

\treall. Due to the variability in divertcd flows, dilficulty in ttteasuting flows fot'certaitt
stnrctufes due to the'way they r,vere constnrcted, distance betrveett stltlcttlt'es. and othet'

valiables a ntethodology is needed l"o estinrate rtraxi:ttuut flows that at'e divet'tecl ancl

irtilized by the IDF&G bypass pelrnits.

Aftel exaurining several of tlre stl'uctures ancl bypass systells and exantittittg

several diffelent soLll'ces ol watcr ureasurcnrent literatLtt'e, it \',,as detet'ntined tltat the tttost

appropliate nlethocl rvould be to utilizc an orificc florv equation that is t1'prically ttsed to

estinrate florv through orif ice openings in tanks. Attachutettt"A" discLtsses the equiltion.

ancl the associatecl olilice cocflicient, in particullr Cl (coefficient of discliarge). Tlte

equation is as follotvs...

Q = CoAo(2gh)t''

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

9 = 32'2 ft Per secondz
h = ffiedsured head above center of orifice opening {in feet)

AII variables can be tneasulecl in the field except forCo (coefficient oIdiscltarge).
Based on water uteasul'elllenl literatrrre, this particulal coefficient can valy from tttttttbet's

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

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

I observed is not shorvn in Table 3.10 in "Attaclrntent A". Examination of variotts

sources of water nteasulentent literatllre and websites on the interneL did not reveal tttuch
ptore in the wa1, or appropriate C,1 (coefficient of discharge) values. One t'eputable

prrblishecl soul'ce indicated thal "C7 t'rtltre.s cett vilr)', btil sre genernlly arottrtl0.70".
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Basin 71 andT2IDF&G lrish I3ypass Pelntits Menro
AugLrst 24,2011

DLre to the uncertainty in the possible C,1 r'alLres, bLrt considering the siurilarity irt

tlre opening (orifice) in the valious slide gate plates arrd the overall by1:ass systerus thtrt

Beuny aud ] obselvecl, it rvas detelnrined that if an accut'ate ureasul'etlettt of tlte actual

l'low through a bl,pass system could be obtaincd, and using the orifice at'ea and lteacl

reading at the tinre of nteasurenreut, the oiifice dischalge equation could be ttsed 1o

obtain an actual Ca (coefficicnt of disclrarge) value for tl"re openings (orifices) in thc

various slide gate plates Benny and I rvere observirtg. Tlris calculated Ca (coefficient of
clischarge) valne could then be used in tlre sanre equation, for otlter similar bypas-s

systents, and would result in ntot'e accuratc calcLrlated lesults. In addition, tlte cqLtatiott

could be utilizecl to estir:rate uraxiurr.ru flows thlough the trypass systells by nreasLrring

lrigh water rnarks ou the fish screen strlrctllres even if very little, or even no, llolv was

florving throLrglr the bypass at the tinte of the exant.

Ycstcrday, Benny and I found a fish screen try'pass systenr that we felt could be

acculately nteasured and rvas very typical of the various systents. This slstent \vas

located on Fourth of JLrly Creek, ancl happened to be one of tlte pcrutits, 7l-10909, that

needed to be exanrined lor licensing. A Sparling Meter, nrounted in a pipe sectiott (State

of Idaho ID# 4335) that coulcl be nrounted on the bypass discharge pipe rvas utilizecl to

obtain llow nreasurentents at a given heacl reading. Two separate, tinted, nteasttrelllcnls

r,vcre conclucted witlr both trreasureurerrts lesulting irt rneasured flows of 0.68 cfs.. The

following photo shows otre of these ttreasttrentents being conducted...
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Basin 7l andT2IDF&G Fish Bypass Pet'niits Mcmo

Arrgrrst 24,2011

Using this meirsuled flou,, the orifice clischargc equation, an orifice l1'teasllrelnent,

ancl head lleasurentents, finds that the Ca (coefficicnt of clischarge) is calcrrlated to be

0.67 as sltou'n below..,

Q = CoAo(2gh)"'

Where Co = coefficient of discharge for orifice
Ao = 0.087 feet2 (based on measured 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 tt211z1lz.z ft per second2)(2 j251t)lt2

Co = 0.67

It is appropriate to usc a C,1 (coefficient of discharge) value of 0.67 and the orilice

clischarge equation to estimate the rnaxinritrtt flotv fol the perrtrits for IDF&G bypass

pernrits in Basins 7l and72.



FLUID STATICS AND DYNAI\4ICS c nc

Gladual. $ r,22' Srrddcrr. qt>22'

lirrlirrgerrrerrt 2,6(siu il\*tJ2)' U- P2)2 3.81

Conrractiorr 0.8(sirr O){t- tJ2) t0- Pt)'/md s.aZ

4 HrAD ADDTTTONS/EXTRACTIONS

rA puq-rp adds head (energy) to t'hc fluid stt'eam. A tut'-
binc extracts head from t.lre fluid stream. The aniount
r:f head adclcd ol extt'actt'cl catr be lorrrrcl by evaluatiug
Belnoulli's equatiorr (cqrration 3.55) on both sides of the

devicc.

Figure 3.14 Discharge F.r-onr a Tanl<

C,, is tlre coefficient ol velocity rvhiclt cart be calculated
ll'orn tlre coefficients ol discharge and contraction. Typ-
ical vairres ol C".. C6, and C" are givett iu table 3.10.

C,Ac,- c, 39il

3.0 r

h
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'-l

x

It1= l1.t llt

hs= S1 t-P,

(purrrps)

(t, Lrrbil es )

3.83

3.84

Thc hcad ittcrease frout a prturp is giverr by etqttation

3.85.

Itrl :
( 550) (pump input_ liorseporver)r?uu',,0

fTL
(r)

3.85

Bcruoulli's ccluirtiorr also catt be used to calculatc tlie
po*.er available to a turbirre in a fluid slreant by lliul-
tiplying the total ellcrgy b.r'l,he rnass florv ratc. This ii
callcrl tlrc waLe r lt.orsepower.

P=iLn (#) : "(:-*,,)(*) 
386

tit '" P"lt 3'87

,',1r,, * !- 
J.88' 550

Itutups ancl lur'bines alr covrlod irr gt'cater detail il
chapter 4.

d:DISCHARGE FROM TANI(S

Flow froru a tank dischar.ging liquicl to thc atrnosphere
through an opcrring irr thc tank w,all (ligure S.i,{) is

_ailected by both tlte area atrd tlre shape of the openirrg.
At the orifice. thc tot.al hcad of thc iluid is convcrtccl
tttto kinctic onergy accor.dirrg to equation 3.8g.6

u,, '- C, y'i{, 3.89

terrn tc appears in the equation for velocity head
, hcre it is the local gravity, 9. whiclr appears in

'l'he discharge $tl'cam coordinates (sec figrrrc 3.14) alt:

r = uot : ,.rlT = Zc',,t/lty 3.93
ua

3.9.1

'l'he fluid velocity at a point dorvnstream nf tire orifice

is

,a z r ?gt- g l x \Y=T:t\;)

n, = (ii -')*

ur = l)o

uu = gt,

3.92

3.95

3.96

ffi

If the liquid in a tauk is uot beiug replcnished co't-

sLantly, the static head forcing discharge through the

orifice will decrease. For a tauk wilh a coustaul closs"

sectional area, the time required to lowcr the ffuid lcvcl
from level hr to hz is calculatcd from equation 3'97.

2At6/E; * ,fiG)
3.97

CaA,/Tsl

If thc tank has a varying cl'oss section, thc fbllowiug
basic relationship holds.

Q dt = -At dh 3.98

[=

a
c]
5
LL

The dischargc from the olifice is

ft : 1C,.Ao!u,: ClrA,C,$gh
CoA"r/Tsh

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

(lull5' turbulcnl)

U t [*=
l,i

t___J
-ff lir.'.

F-
t

*':l

1_l
ABC

illLrstlatiorr cil..clilitirlrr

D F F

(.'.1 (

Lr

(',

r\
ll
('
I)
t
r

{;

il[]l

slr ar1;-r,d gecl

r tlrrrrd-cilgod
slrr:r'l ttrl.re (ilui'l srl,alatc: fir-tin v,all-)
..,holl I rrl,li' (rro sr'palatiorr)
slroti trrbc r', iilt t'otrtrrlotl ctrt:'artci'
rr'?llirAnl t rrl-rr'. lcngth less tliatr otrc-liali

ol pipe cliautlt r't'

lrcntrarrt trr[,rc. lcrtgtlr ? to 3 l,ipt'
rliarrrt't et.

0 ii2
09s
0 0l
0.82
09i

0.03
r.00
r.00
r.00
{1.99

() 9:
(t.93

0.61

0 tl:
().! ,.

0:J"l

a.72

09b

0 5i 0.e3

].{X} 0 72

() 99 l).(il]slr,rrr n 
"1111rgi 
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l'ot a trrnk l,cirrg 1t'tl i!l i, tatc.11,,. *.lriclr i- lt'". llratr
llrc rli,.t'lrar'{t'tluottgli tlrr'olificc. llrc tlrrrc lo ctttptl
('\l)l'('S-i{ rll i-

It, = t2+ i;11]'t tl1 - 12'r1,i ir
6l ?

r," = lij))(l:[ rT b., r:- (i t.zt)
It: ..lg!lt 3l0o ljtuur t'clualiorr 3.97,, (('d,'\, t6rt- i, i",,

r,Tt;,air
\\'lrcn ir llrrli i. lrcirrg fo,.l ll a liilr'gr('ittcr tlrarr lhe clis-

clrargc. erlrral irrrr 3. 1 ()0 s'ill l-rccotre posil ive. irtrlical irrg
a risirrg lrcad. I {lrcrr rL'ill lro l}rc tirrrr'il {allcs 1o t'itisc

lhc flrri<l lcvcl f'r'orn ltl to 12.

Tlrr'plcccclirrg discrrssion lras nssttttterl tlrai thc tank lra.
lrccn ol)cil oI r'crrtcd t0 llte atrttoslrltc|c. If thc fltrid is

rlischarging fronr a lrltssulized tarrk, tltc total lreacl rvill
be irrclcasccl Lr1 the gag-c l)rcssurc ctrrt'ct'tecl to lrcad of
Iirrid ll' irtcaus oI equatinn 3.52.

f)rurnplc,1.l!

.{ I5' diarrrctcl talk discLalge. l5(} F ri'ater tltrotrgh a

"halp edgcd lt' tliatnctct rrlifice. Il thc oligilral rvatet
<lcirtlr is l2'arrd the tank is contirrtrall'r.pre;sr.rrized to
50 psig. firrd thc tinre to errtptl' tltc tank.

r(l,l t :r rrtl rl.

{0.02)(0.005 ri) [2)(3: 2 t

6 CUL\/DRTS AND SIPHONS

r\ crrlvcrt is a *atot lratlr rrsr'r1 to rllrtir rtrttofi llortt att

obstlurtiug gcoglaplrical I'eatrrt'r'. NIo.l i rrivctt tlt'.!gtt.
ale crrryrilical. IIor'.'ei'ct. if the entlattcc attrl e.til of lho

culvelt both are subrnergcd, thc rlischargo uill l.rc itr-

dcpcndent of thc balrel slopc. (Chalitcr' 5 treal; this
subject in gleater detail,) In that case, equatior 3.101

carr be used to evaluate the discharge. l is the diffcrettcc
in surface levels of the headr,,,ater ancl tail\,.'ater.

{
.lrj

i' = c'0,+JW 3 r0l


