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Permit No: 71-11011
Exam Date: 1012212024

A. GENERAL INFORMATION

1. Current Owner:
STATE OF IDAHO FISH & GAME COMMISSION

PO BOX 25 BOISE lD 83707-0025

2. SOURCE:
GOAT CREEK

Method of Determination: ArcMap and Field Exam Observation

B. OVERLAP REVIEW

1. Other water rights with the same place of use:

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

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

Water Rioht No. Source Purpose of Use Basis
71-10966 Goat Creek lrrioation Decreed
71-10969 Goat Creek lrrioation Decreed
71-10970 Goat Creek lrrioation Decreed
7 1-1097 1 Goat Creek lrriqation Decreed

Source Puroose of Use BasisWater Riqht No.
Goat Creek lrriqation Decreed71-10190

Decreed71-6 Goat Creek lrriqation
lrrioation Decreed71-7 Goat Creek

Goat Creek lrrioation Decreed7 1-16
Decreed71-4053 Goat Creek lrriqation

lrrioation Decreed71-194 Goat Creek
Goat Creek lrrioation Decreed71-204

Decreed71-214 Goat Creek lrriqation
lrrioation Decreed71-198 Goat Creek

Goat Creek lrrioation Decreed71-208
71-218 Goat Creek lrriqation Decreed

lrrioation Decreed71 -1 0966 Goat Creek
lrrioation Decreed71 -1 0969 Goat Creek

Goat Creek lrrioation Decreed71-10970
Decreed7 1-10971 Goat Creek lrriqation

lrrioation Decreed71 -1 0981 Goat Creek
Goat Creek lrriqation Decreed71-10982

Decreed7't-10983 Goat Creek lrrioation
Decreed71-10984 Goat Creek lrriqation
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C. DIVERSION AND DELIVERY SYSTEM

1. LOCATION OF POINT(S) OF DIVERSION:

GOAT CREEK NW% NW%, Sec. 17, Twp 10N, Rge 13E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam observation

PLAGE OF USE: FISH PROPAGATION

Method of Determination: ArcMap and Field Exam observation

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.*

svcGc-06/07

D. FLOWMEASUREMENTS

1. Measurements: Head: High water mark of 28.0 inches (2.3333 ft). Oriface areal 4-inch diameter hole (.087 ft2)

E. FLOW CALCULATIONS

Measured Method: 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.

Rng Sec
NE NW SW SE Totals

NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE
10N 't3E 17 X X
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q=Q6Ao(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 second2x2.333 ft)112 = 0.7145 or 0.71 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 184-day irrigation
season.

Vep = 0r*l€232€ cfs X '184 days X 1.9835 = 259.124 or 259.1AF

0-7lc(s

G. NARRATIVE/REMARKS/COMMENTS

Permit 71-1 101 1 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 the Salmon-Challis National Forest. 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 Goat Creek.

On 1Q12212024 I performed the field exam. The POD on Goat 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 Stock Water uses. A small portion of water carries any entrained fish from the structure back to Goat 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.

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 71-11011 for a flow rate of 0.71

cfs and an annual volume of 259.1 AF.
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Have conditions of permit approval been met? X Yes 

- 

No

H. RECOMMENDATIONS

L Recommended Amounts

Page 4

Beneficial Use Period of Use Rate of Diversion Annual Volume

FISH PROPAGATION 05/01 to 10/31 0.71 CFS 259.1 AF

2. Recommended Amendments

_ Change P.D. as reflected above

_ Change P.U. as reflected above

AUTHENTICATION

Field Examiner's

0.71 CFS

Add P.D. as reflected above

Add P.U. as reflected above

Resource Agent, Senior

259.1 AF

X None

X None

to -29-20 2<(

Totals:

Date / Z



71-1 10 11 POD
11458'17.96" +16ft A 6M0ft O 44121.22,-11458'17.94" t16ft A 6549ft

Fietd Exam 71-11011



71-1 10 1 l POU
Q 44"12'.L63" - "58'16.70" t16ft A 6536ft A 44o12'L80', -1'14o58'16.14" t16ft A 6531ft

Field Exam 71-11011
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NTEMORANDUI\,I

TO: Basin 7l arrcl 72 IDF&G Fish Bypass Pelrlit Files

ITRONI: Coley Skinner

DATE: August 24,2011

SUBJECT: Methodologl ior Flow Mearttrerrertt\

Recently Benny Walker ancl I conducted several liceniing exants for IDF&G
bypass pernrits in Basins 7l and12. In general, tltese perrttits are for:ln altlottnt of nott

consuurptive flow that is diveltecl fionr a streaur tlrrough existing diversions. The

divcrted ruvater flows dorvn a ditclr, into a fish screen stnlcture, and then flows tll'otrgh a

bypass pipe back to lhe oliginal stl'eiur source at a poiut dorvtistt'eanr ol the original
diversion.'flre pur"pose of this flow is to llLrsh lish back to the stleam that rttay otltet'wise

be tlapped in the ditch. The fish screen structules include a slide gate plate rvitlt art

opening that allorvs rvatel' to florv thlor:gh the plate into the bypass pipe back to the

streall. Due to the variability in divertcd flows, dilticulty in rrteasuring flows for certaitl

stnlctutes clue to tlre way they were colrstructed, distance between sll'tlcttltes, and other'

variables a ntethodology is needed to estinrate nraxinruu.r florvs tltat are dilet'tecl ancl

utilized by the iDF&G hypass pet'tttits.

Aftel exaurining several of the stnrctures ancl bypass systettts ancl exantittittg

several different soutces ol watr'r'lrleasurcurelrt litel'atlu'e, it \r,as deterntined that tlte tttost

applopriate nrcthocl rvould Lre to utilize an orificc florv eqLration that is typically Ltsed lo
estinrate florv thloLrgh olilice openings in tanks. Attachtlett("A" discrrsses the eqllation,

apd the associatecl orifice cocflicient, in particular Co (coefficient of dischaige). Tlte

equatiou is as follows...

Q = CoAo(2gh)t''

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

9 = 32.2 ft Per second2
h = rTr€ESUred head above center of orifice opening (in feet)

All valiables can be nrearsured in the field except for Co (coeflicient oldischarge).
Based on rvater uteasurellrenl literature, tlri.s palticular coefficienL call vat'y h'onr ttltttrbers

alound 0.6 to approxinrately I.0 zrs shorvn in Table 3.10 in "Attachment A". In addition,

tlre exact geontetr),of the opening (orificc) in the valious slide gate plates that Benny and

I obselved i.s not shorvn in Table 3.10 in "Attachnrent A". Exantination of various

solu'ces of water nteasul€ntent literatLrre aud websites on the intelnet did not reveal trluch

nrore in the way or appropriate C1 (coefl'icient of discharge) values. Orte reputable

prrblished source inclicated that "CT valtres cutt t'ur)', bril ore getrcralll'arorrttrl0.70".
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Basin 7l andT2IDF&C Fish Bypass Pr-:t'tttits Mettio
August 24,2011

DLre to the uncertainty in the possible C4 valLres, but considering the similality in

the opening (orifice) in the valious slide gate plates arrd the ovelall bypass systents that

Beuny and I obselved, it rvas deternrined that if an accurate nteasllletlettt of the acttlal

l'low through a bl,pass system could be obtained, and using the orifice at'ea attd ltead

leading at the tinre of nteasut'enrent, the orifice discharge equation could be ttsed tcl

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

various slide gate plates Benny and I rvere observirtg. This calculated Cl (coefficient of
discharge) value could then be used in tlre sante equation, for other sinrilar bypass

systenls, and woLtld resrrlt in nror.e accul'ate calcLrlated t'esLtlts, In addition, tlte eqttatiott

coulcl be utiliz,ecl to estinrate rrraxinruur flows through the bypass systents by nreasrrling

lrigh water rnalks ou the fish scleen structures even if very little, or even no, llor,v r,vas

florving throLrgh the bypass at the tinle ol the exatn.

Ycsterday, Benuy and I found a lish scleerr trypass systent that we lelt could be

accurately nreasured and rva.s very typical of tlre various systells. This sy'stent rvas

located on Fourth of July Creek, aud happened to be one of the pcrmits, 7l-10909, that

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

ol ldaho ID# 4335) that coulcl be rlounted on the bypass discharge pipe was utilized to

obtain flow urcasut'entents at a givcn heacl reading. Two separate, timed, nleasttrclllents

'uvere conclucted witlr both nteasurenlents restrlting itt trteasut'ed flows ol 0.68 cfs.. The

following photo sltows otte of these tueasLlrenlents being conducted...
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Basin 7l andT2IDF&G Fish Bypass Pelmits Memo
Arrgust 24,201t

Using this nreasurecl flon,, the orifice clischalge equatiott, an orifice nleaslrrement,

ancl head ltleasurenlents, finds that the C.1 (coefficicnt of clischarge) is calcrtlated to be

0.67 as shos'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 = Co(0,087 ft2)V$2.2 ft per second2112 .125lrln1tz

Co = 0'67

It is appropriate to use a C.1 (coefficient oldischarge) value of 0.67 and the orilice

clischurge equation toestimate the nraxintunr flotv for the perrnits ior IDF&G bypass

pernrits itt Basins 1l inttl72.
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3.92

(iradual, rJt <2'2' $rrddcrr. qr>22''

Vtl

'-l
Errlar gerrr.rrrt 2.6(sin 0)U - 02))
Corrtractiou 0.8(sirr 6)$* 02)

(t - p')' 3.81

+(1-p?)\fiiltd 3.82
h

4 HNAD ADDITIONS/EXTRACTIONS

A prulrp adds head (cncrgyJ to lhc fluid stt'eam. A tui'-
binc cxtracts head flom the flrrid streani. Thc antount
ol'hcad acldcd ol cxtracted catr be lorrtrcl t-,y evaluatirrg

Belnoulli's equatiou (eqrration 3.55) on both sides ol the

device.

Figure 3.14 Discharge Flonr a Tank

C,, is the coeffi,cient of uelocity rvlticlt cau be calculated
fi'orn tirc cocfficients ol discharge anrl conlraction. Typ-
ical valrres of C,.. C4, ard C" are givett it table 3.10.

C, = 9't J,g{)", -- c,

9t

lts: 17,r ' 11,

hE= t{t-H,

(purrrps)

(lurbincs)

3,83

3.84

Thc iread iucrcase lrom a prtmp is giverr by e(lttalior)

J. bD.

{550) {pr*p inpui horsepoler)r;uu,,,o /s\
\;/h4=

m
85

Bcnroulli's ccluatiott iilso catt bc used to calculatc tlie
porver availablc to a turbirre irt a fluid slreanl by nlul-
tiplying tlre tot.al cllcrg.y b.1'tlte tnass florv ralc, This is

callcd tlrc utaLer horsepower.

p = itH (r\ : ,i, (L + 4 ,)lg) 3 80- "-- \s,/ \r 2s /\c./
,71 .'. ptlr 3.87

3.88

I)uutps arrtl lulbines arc covrlcd irr grcat,er dclail in
chirpter 4.

i5:.DISCHARGE FROM TANITS

Flow froln a tank clischargirtg licluicl to tlrc atrnospherc
through an opcnirrg irr tlc tank rvall ({igur.e S.i,t; is
atlected by both l|e area and thc shape of thc opening.
At the orilice. thc total l:cad of thc fluitl is convr:rtccl
ittto kinetir" flnorg),' accor.dlrrg to equation 3.8g.6

,,. -,C,,tfi{, 9.89

'I'he dischargc strean coordinatcs (sec fig"trre 3.14) alt'

'r= uol=r.r[E =ZL',r/fr 393
u0

)

st2 s /r\'a:-{=t\")P
,550

h!= cl(
1

-i
u?

w

tu ltp 3.94

'fhe Suid velocity at a point dorvnslrearn of the orifice
is

Ua : li6

u, - gl,

3.95

3.96

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

stantly, the static hcad forcing discharge through the

orifice will decrease. For a Lanl rvi[h a.coustalt cross-

sectional area, the tinte required to lowcr thc fluitl levcl

from lev9l h1 to h2 is calculatcd from equatiott 3.97.

zAt(\/I; - ,n t)
3.97

CaAu

Ii thc tank tras a varying cl'oss section, the follor,r'ing

basic relationship irolds.

Q dt = -At dh 3.98

ao
5
lr

Thc discliarge fi'om the orifice is

t : (C,A,,)uu = C 
"A,,C, \Egh

ca.4"1/ffi

gh the terrn gc appears in the equation for velocity head
3.53r, hcre it is thc local gravity, g. whicb appears in

3'89. An arralysis of cquatiou 3.19? rvill shorv yc.:u why
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Table 3.10
Orifice Coefficients for Waier

(lulll' turbulcnt)
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:-holt lrrLi (rto sepatatiotr)
.*lrort Irrbl r,, it]r totru,:lctl erttlartt',-'

rccnirant trtl.ir:. lcrrgth les.s liratt orre-lia!i
of pi1,e cliarrrrtr't

l'0('ntrant trtLrc. lertgl lr 2 to 3 f ipr'

tliarrrt't et.

06?
093
(1.6 I

082
097

0.03
r.{10

r00
1.00

0.fJg

0 !)r
tl.9 3

0.01

0.ri2
0.t '

tltrl
sho,,r rr srrooi lr. r',cll-l *1rcr c',:l ttozzl,

r) 5.1 0 5i 0.!)9

0.72 r ,00 0.71

Ll !Ji:, () 99 t).q11

,{, = (1.{}0.r l.-, l: :. ( ',/ -., tl.{;:

r\n crplt,'-iorr lrl tlre IaiLk alc'n. rl;. a. a {irrrcliori ol ir.
ulr-t 1,0 rlelr,r'urirrcrl. 'l'lrcrr. tlic tine lo enrlrtl tlit'latrl:
frotrr lrcirlrl /r r l,' 1r.,.,'.'nl lroi.qlrt /r2 i.

t,. [t'' -]L!L: 3.ee' 
lt' t ('1''1"1ffi

lot a trrtrk l-,t'ing It,rl:rt i, latc.1,,,. rilriclr i- li'". tlral:
llrc tli-.r'liar'gt'tlrlorrglr thc olifice. llrc tirric lo cttt1r1,1

('xl )l'(,S.:i( rll if

At :i0 I'. yr = f l.Ji) ll,rrr/lt 1

lrot tlre olifir"t

h1 - 12 * !?q['-1]l
(>l.2 - l2ll.fri fr

, (il1)(rr Ir
- (;l .20

ili 0i f

It: 
"l1dlt

,y K',1''l,,1Egi) i'','
3. 100 ljr.otrr t,rlualiorr 3.g7I

\\'lrerr ir larrli i. lreirrg forl a{ a tillr'gl{'alcr tlrarr tlre rlis-
<'lralgo. crlrralitrr 3. 1()0 u'ill bet'ottrc lrrxitii'c. irrrlicirlirrg
a lisirrg lir.ad. I thcn v.'ill lrc lhc tirrrc it tnkcs lo t'ai.e
lhc fluirl lclcl Ir'orn ft1 to 12.

Tlrr'pltceding di.;cussiorr lras assurnerl tlrat thc llrtk lras
lrcen opcil oI r.crrled to tlrc atrrrosplrerc. If thc flrrid is

rlischargirrg frorn a 1-lr'cssurized tarrk. tlte lotal head rvill
lrc irrclcasecl b1 thc gag-e l)r'cssr.llc corrlcllccl (o lrcad of
flrrirl l.n'rrrcRlts o[ 0(lLration 3.:r2.

Erutnple.l.22

:\ l5/ diarrrct er tauk dischargco l5()' Ir rrat cr t hrorrglr a

.lralp etlged l" c[iarrrr.lcl olifice. Il tlre oligirral tvaler'
<lelltlr is l2' aud the tank i.o corrtirtuallr- pre;strlized to
50 psig. firrd the tinre to ernptl' the tank.

2 l;(7.5r?l( Jff65 r,Ti;,oii
1 - :.1 L-:l-rr' - '--_:l:-' 

7{ Ll; -r i,rt.ti.
(0.02)(0.005 ri) \/(2 ) (32 2 l

$ CUL\/IIRTS AND SIPHONS

A crrlterl is a rr'atot palli usld ir: rlt'airr tttrtr'fi I'r'oltr att

obstlrrctirtg gcoglaplrical l'catrrrc. i\lost r rrlvctt rlt'.igtt.
ale errrpilical. IIor..'ever'. il the entrarrr:e arrrl c.ril ol lhc
culvclt both are sul:rrncrgcd, the <lischargo *'ill bc in-
dcpcndent of thc ballel slope. (Chaptei S tieal-; thir
subjecl in greater detail,) In that case, cquation 3.101

carr be used to n'aluate the dischalgc. ir is the diffcrencc
irr surface levels ol thc lreadr,,'atel aucl tailrvaier.

i' = c'a,tJTilr 3.10t


