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72-17012
10t07t2024

A. GENERAL INFORMATION

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

2. SOURGE:
CHALLIS CREEK

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

BENEFICIAL USE FIELD REPORT

Tributarv
SALMON RIVER

Method of Determination: ArcMap and Field Exam Observation

B. OVERLAP REVIEW

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

2. Other water hts with the same iversion 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:
CHALLIS CREEK NW% SE%, Sec. 2, Twp 14N, Rge '18E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam Observation

PLACE OF USE: FISH PROPAGATION

Method of Determination: ArcMap and Field Exam Observation

BasisWater Rioht No. Source Purpose of Use
lrrioation Decreed72-8E Challis Creek

Challis Creek lrriqation Decreed72-8F
Decreed72-40954 Challis Creek lrriqation

lrrioation Decreed72-40958 Challis Creek

Twp Rng Sec
NE NW SW SE Totals

NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE
14N 18E 2 X
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3.
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

4

Well or
Diversion lD No.*

SChaG-09

D. FLOWMEASUREMENTS

1. Measurements: Head: High water mark of 19.5 inches (1.625 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=CcAo(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 ftl12(32.2 ft per second2xl .625 ft)112 = 0.596 or 0.60 cfs
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F. VOLUME CALCULATIONS

1. Volume Calculations for irrigation: N/A

Vr.a = (Acres lrrigated) x (lrrigation Requirement) =

Von = [Diversion Rate (cfs)] x (Days in lrrigation season) x 1.9835 =

V = Smaller of V r.n ?ltd V o.n =

2. Volume Calculations for Other Uses: Water rights diverted through fish screen are authorized for 214-day irrigation
season.

Von = 0.60 clsX214 days X 1.9835 = 254.68 AF or 254'7 AF

G. NARRATIVE/REMARKS/COMMENTS

PermilT2-17Q1 2 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 Robert and Margaret Valnoski. The structure itself, is located between the POD

and the place of use (POU) of the water rights authorized to use the POD. A bypass pipe is used to flush any entrained fish

back to Challis Creek.

The POD on Challis creek consists of a lockable headgate that diverts water down a side channel to the fish screen

structure. Water flows through the fish screen structure to irrigate downstream fields. A small portion of water carries any

entrained fish from the structure back to Challis Creek through a buried 10-inch bypass pipe. Water flow through the bypass

pipe can be controlled by either a 3-inch or a 4-inch diameter orifice, both of which are 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 4-inch diameter 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 72-17012 for a flow rate of 0.60

cfs and an annual volume of ffi ef .

Ts'l'? nf (t
Have conditions of permit approval been met? X Yes _ No
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H. RECOMMENDATIONS

1. Recommended Amounts

Page 4

Beneficial Use Period of Use Rate of Diversion Annual Volume

FISH PROPAGATION 04lQ1lo 10131 0.60 cFS 254.7 AF

2. Recommended Amendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

AUTHENTICATION

Field Examiner's

Reviewer

0.60 cFS 254.7 AF

Add P.D. as reflected above X None

Add P.U. as reflected above X None

- Water Resource Agent, Senior

6 I 2o

Totals:

t.



72-17012 POD
CI 4434'19.03", -114'18'15.58" +16ft A 541sft O 4434'19.14",-114'18'15.45" +16ft A 5429ft

Field Exam 72-17012



72-17012 POU
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72-17012
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MEMORANDTJM

TO: Basin 7l ancl 72 IDF&G Fish Bypass Pernit Files

FRONI: Corey Skinner

DATE: ALrgust 24,20l|r

SUBJECT: Methodologl iol Flow Measulenrents

Recently Benny lValker ancl I conducted several licensing exanrs foL IDF&G
bypass pernrit.s in Basirrs 7l and72. In general, these pernrits are lor an aulount of nou

consuurptive flow that is divertecl frour a streaur through exisling diversions. The
divcrted rvater flows dolvn a ditch, into a fish screen stnlcture, and then flows through a

bypirss pipe back to the original stleiinl soul'ce at a point dorvnstlearr of the original
divelsion. Tlre purpose of tliis flow is to flush fish back to the streanr that nray otlrerwise
be trapped in the ditch. The fish scleen stnrctures irrclude a slide gate plate ivith an

opening that alloivs watel to florv through tlre plate into the bypass pipe back to the

streanr. Due to the variability in divertcd flows, dilficLrlty in nreasuling flows for celtairt
stnrctutes clue to the r,vay they wele cortstructed, distance between stl'uctures, and othet'
r,aliables a urethodology is needed to estiurate nraxinrunr llorvs that are divertecl and

utilized by the IDF&G bypass pelnrits.

Aftel ex:uliuing several of the stl'ucl.ru'es ancl bypass.systenrs and exanriuing
several different sources o[ watcr u]casLlrculellt lite ratrlre, il rvirs determined that the ntost

appropriate nrethod r.voLrld Lre to Lrtilize an oril'icc florv equation that is typically used to
estinrate flo',v through oril'ice openings in tanks. Attachrlent"A" discusses the equltion.
and tlre associated orifice coefficient, in palticulal Ca (coefficierrt of discharge). Tlte
eqLratiou is as fc'llows...

Q = CoAo(2gh)t''

Where Co = coefficient of discharge for orifice
Ao = Area of orifice opening in feet2
g = 32.2 ft per secondz
h = fiioosured head above center of orifice opening (in feet)

All rariables can be nreasured in the field except forCa (coeflicient of discharge).

Based on water uteasurellent literature, this particular coefficient can vary from uunrbers
around 0.6 to appr-oxinrately 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 sl'rou,n in Table 3.10 in "Attaclrment A". Examination of various
sources of water nleasurenrent literature and websites on tlre internet did not leveal nruch

nrore in the way or appropriate C6 (coefficient of discharge) values. One reputable
prrblished source indicated thal"C4valttes cotr t'or)', btil are generulll'urotttrl0.70".
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Due to the uncertainty in the possible C,1 values, but considering the sinrilality in

the opening (orifice) irr the various slide gate plates and the overall bypass systents that

Benny and I obselved, it rvas determined that il an accnrale ureasurerleut of the actLral

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

reading at the tinre of nleasurenrent, the olifice dischalge eqlration could be Ltsed to

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

valious slidc gate plates Benny and I rvele observirrg. This calculated C,r (coefficient of
discharge) value could tlren be used in tlre sanre equation, for otlter similar bypass

systenls, and woLrld lesult in nrore accuratc calcLrlated lesults. In addition, the equation

could be utilized to estinrate nraxirluur llows through the bypass systeltls by nteasLrling

high water rnarks ou the fislr screen structures even if very little, or even no, flo'uv 'uvas

florving tlrrouglr the bypass at the tinte of the exatn.

Ycstcrday, Benny and I found a lislr scieen bypass systenr that we felt could be

acculately nrcasured and rvas very typical of the vat'ious systells. This systenl was

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

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

of ldaho ID# 4335) that coulcl be nroLrnted on the bypass discharge pipe was utilized to
obtain flow nrcasurcnlents at a givcrr lreacl reading. Two sepal'ate, timed, nleasurenlents

rvere condLrcled with botlr nreasureulenls resLrlting in nreasut'ed flows of 0.68 cfs.. The

following photo show.s oue of thesc nreasurenlents being condttcted. ..
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Basin 7 I and 72 IDF&G Fish Bypass Permits Mcnto
Arrgrrst 24,2411

Using this ureasured flon,, the oiifice dischalgc equation, an ot'ifice ltleasilrelnent,

and head lleasurcnlents, finds that the Ca (coeificicnt of clischarge) is calctrlated to be

0.67 as shou'n belou,,..

Q = CoAo(2gh)"'

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

I = 32.2ft Per second2
h = 2,125 feet (measured at 25.5 inches)

0.68 cfs = Co(0.087 ft2)12(g2.2lt per second2)(z .1251r1))1tz

Co = 0'67

It is appropriate to use a C,1(coefficient of discharge) value o1"0.67 and the orilice

clischlrge equation to estinrute the nraxirnurtt florv for tlte perrnits for IDF&G hypas,s

pernrits in Basins 7 L trnd 72.
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Ciladual. g<22' Srrddcn. tb>22'

Drrlar gerrrr:rrt 2.6(sin 0)U * B\2 (l - P2)' 3"81

Contractiou 0,8(sin O)$* fl2) i(t -f'),,/G]ITa S Sz

4 FIEAD ADDITIONS/EXTRACTIONS

iA pruup adds head (encrgy) to t',hc fluid stlcam. A tur'-

binc cxtracts -head from t'lre fluid stream. Thc antount
nf hcad addcd ol cxtraclecl catr be lorrnd b1' evaluatiug
Belnor,rlli's equation (equation 3.55) on both sides ol the

devicc.

It,4 = l1't I'! r (1>urnps) 3.83

hs - tl1 - H'2 (tulbiucs) 3.84

The ]read iucrease frour a ptunp is given by e<ltraliorr

3.85.

, (550)(pump input horseporver)ry,,u,,,0 /9 \na=--\T/ rrL 
3.8b

Benroulli's ccluatiott itlso catt be used to calculate ilie
porver availablc to a turbirre irt a fluid stt'caltt by rllul-
tiplyirrg lhe toial oncrg.y b.-v tlte ttrass fiorv ratc. This is
callcd tlrc tuaLer horseltower.

P : i,H (*) : ,u (1 r *. ,)(*) 3 86

1i1 " P,'11' 3.87

'tJ"' = 
P 

3'88' 550

Putlps ancl tulbines aLc covcLcd in grcaLer delail in
chapter 4.

rF:.iDISCHARGE FROM TANI(S

Flow'frorn a tauk clischalging li<1uitl lo lhc alrnosphcrc
through arr opcrring iu thc tank tvall (ligule 3.14) is
a[ecterl by bot]i l[e area atrd tlic shape of t]re openirrg.
At the orilice. thc total hcad of thc fluitl i.s convcrtcd
ittto,kinctic rnorgy accor<iirrg to equation 3.8g.6

u,, ' C, \/tsh 3'89

terrn gc appears in the equation for velocity head
, here it is thc local gravity, 9. whicb appcars in
An analysis of equation 3.197 rvill shorv you why

Figure 3.14 Discharge Flonr a ilhnk

C,, is tlre coefficient ol uelocitg rvlticlt can be calculated
fi'orr tlre coefficients of clischarge and contraction. Typ-
ical valrres ol Cr., C6, and C" are givctt in table 3.10.

c. : cu 
3.g{rar*1

3.91

h

'-l
v(l

x

n, = (ii ')* 3 e2

-'J'he dischargc sttcail coordinatcs (see figure 3.14) artr

r = uot = ,,rlT = Zc,Jtfr 3.93
u9

,,=gt'':9"22

ua:1)11

')

)
.T

'u0

uu=gl

3.94

l'he ffuid velocity at a point dolvrstream of thtl orifice

is

3.95

3.96

If the liquid ia a tauk is uot bciug replenished col-
stantly, the sbatic head forcing discharge through the

orifice will decrease. For a tanl wilh a coustaut cross-

sectional area, tire tinre required to lowcr the fluid lcvel

from level fu to h2 is calc'rilated from equaiion 3.97.

-.2At6m - '1tr) 3.97

ollowirg

3.98

C,jAr\fr
Ii the tank has a varyiug cross section. the f
basic relationship holds.

Q dt: -At dh

oo
5
lr

The di-qrhargc fi'om t'ire orificc is

t : 1C.A"1ro = CrAoC, t/Tgh

cdA,Jrsh
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Table 3.1O

Orifice Coefficients for Water
(fully turlrulenl)
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sholl I ubr' (rro sepalal iorr )
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of pipe tiiauiet ot'

l'rentralrt trrbc. lertgt lr 2 to 3 f ipc
rliarrrct ct s

srrrrloi lr. r,,'cll-t a1;cr c'rl nozzl,

06?
0.9s
() 0l
0.8?
09i

09:
0.93
{).61

082
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0.03
1.00

l.0i)
1.00
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{) i-l

0.i2

ti 5.:)

1,0(]

09!

0 9'J

0.q!

0.il
r 1()l

slro* ri 09b

r\tr erlrrt''-iotr lttl tlre tltrk alca. 11;. a. a lirrrction ol /r.
trrr-l lrc detllrrriricrl. 'l'lrr,rr. t!c tiurc lr: eullltJ llrr. larrl:
[lorrr lrci.iirl /r1 1,, lr.rr','or ltcigllt /r2 is

l'l'' .11 rllttl
.ltrt a;l,W 3ee

l:ot a tiuik lrring letl at ir tatc.11,,. rilricli i. le.. llratr
llrc tlisclialgt' tlrlouglr thc r,r'ifice. llrr, tirnc lr) ('llrl,t.t'
('\l)l'('S.:i{rlr i.

Al I,r(l r. | = til .')| llrrrr/ft ?

lrrrl tlrc ori{ict

,-1, = (}.{X)j l; il :r . (',r ., 0.[':

rrl = r! + L?Q,Ltlll - r2e.oi 11

t," _ l.'u)(l'lll llTbitr- (il 20

t,,

It t .'lgllt

r ((?;1,, 1Erti1 " l'',,,
3' 100 l:r'orrr erluitl iorr 3.97

\\-lrerr ir larrli i. lrcirrg fe,.l al a lat{.'g}(.alcl tlrarr tlre clis-

clralge. crlLrat iorr 3, 1()0 ri'ill beconrc Jro.il ive, irrrlical irrg
a lisirrg hcad. 1thcrr v.'iil lro lhe tirrrc il lakcs lo r';rii0
lhe Ilui<l lctcl fi'orn l1 to /r2.

Tlrr,prccecling disctrssion lriis assrrrne<l tlrat thc lank lras
l.rccn opcrr ol vcrrled to tlrc atrrrosplrclc. Il thc flrrid is

rlischarging florn a 1-rlessurizcd tarrk. the lot al Ireacl rvill
lre irrclcasecl bi lhe gage l)rcisr.lrc corrvcrlecl to head ol
flrrirl llr'rrreauc oi equation 3.52.

Erurnplc 3.1!

.\ 15' diarrrctel t auk t'lischalgc. I5() F rrat cr thlough a

shalp erlged l " diarnr,lcl olifice. If t hc oligirral rvat cr'

delltlr is l2' arrd tlre tarrk is coutirruallv pressrrrized to
50 psig. find the tinre to errrJrtl' tlic tank.

, = 3llf.l]lb/lztry1:=y1@ 7{r;ri :,,{,,:,ri
(0.02)(0.00t li) \/(2 )(32 2 )

6 CUL\/DRTS AND SIPHONS

A crrlvcrl is a ir.ater'lratli usc,tl lo rlr'airr lrrrrr,fl llottt nl
rrl:slrrrctiug gcograplrical I'cat rrrc.. i\lost r rrller'{ tk'sigrr.
are errrprilical. Iir.l,.evr.r. il the ent larrcc arrrl c.sil of the
culvert both ale subrnerged, lhe rlischargo uill bc in-
dcpcndent ol tlrc ballcl .slopc. (Chapter' 5 tleal.- thi.
subject il gleater detail,) In that case, ecluation 3.101

carr be used to o'aluate thc dischalge. ir is the diffcreuce
irr surface levcls of the headr,.,ater and tail\,.,atcr.

f' = C'a.ltEii 3l0l


