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A. GENERAL INFORMATION

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

PO BOX 25 BOISE lD 83707-0025

2. SOURCE:
GARDEN 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 with the same place of use YES Overlap

Comments: Fish Screen is adiacent to Garden Greek and does not interfere with water right uses.

2. Other water rights with the same nt-of-diversion: !Q Overlap

The fish screen simply re-routes entrained fish back to the creek without negatively impacting water rights.

Comments: The POD is located very close to the section line and GPS accuracy might make the location somewhat

ambiguous. Email correspondence dated August 24,2022 indicates the applicant and IDWR was aware that future GCDB

drift could shift the map location in unpredictable directions and may make the POD location appear to be in an incorrect

section.

C. DIVERSION AND DELIVERY SYSTEM

1. LOGATION OF POINT(S) OF DIVERSION:

GARDEN CREEK NE%NE%, Sec.31, Twp 14N, Rge 19E, B.M. CUSTER County

Method of Determination: ArcMap and Field Exam Observation

FISH PROPAGATION

BasisSource Puroose of UseWater Riqht No
DecreedGarden Creek Domestic, Stock Water72-10256

Domestic. Stock Water Decreed72-10261 Garden Creek
Decreedlrriqation72-10257 Garden Creek

BasisSource Purpose of UseWater Riqht No
lrrioation DecreedGarden Creek72-10257

SE TotalsNW SWNE
SE NE NW SW SESW SE NE NW SW SE NE NW SW

twp Rng Sec
NE NW

X14N 19E 32

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

D. FLOWMEASUREMENTS

1. Measurements: Head: High water mark of 32 inches (2.667ft). 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=6o,Ao12gh)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[2.667 ft)11t2 = Q.7614 or 0.76 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 lor a 214-day irrigation

season.

Well or
Diversion lD No.*

SGaC-01

Von = 0.76 cE X 214 days X 1 .9835 = 322'6 AF
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G. NARRATIVE/REMARKS/COMMENTS

PermitT2-17016 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 Yacomella Revocable Living Trust & Tony Yacomella. 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 Garden Creek.

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

down a side channel to the fish screen structure. The POD is located very close to the section line and GPS field accuracy

and GCDB drift might make the map location somewhat ambiguous. Email correspondence dated August 24,2022,

indicates the applicant and IDWR was aware that future GCDB drift could shift the map location unpredictably and may

make the POD location appear to be in an incorrect section. Because of the GCDB uncertainty the POD location will not be

changed based on this field exam. The POD and the POU will be linked to IDWR maps as authorized on the approved

permit.

Water from the POD flows through the fish screen structure for downstream beneficial uses. A small portion of water carries

any entrained fish from the structure back to Garden 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 72-17016 for a flow rate of 0.76

cfs and an annual volume of 322.6 AF.

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 04/01 to 10/31 0.76 CFS 322.6 AF

Totals:

- Water Resource Agent, Senior

0.76 CFS

Add P.D. as reflected above

Add P.U. as reflected above

Date

322.6 AF

None

None

o- S^Xot
r /zr /zozq

2. Recommended Amendments

_ Change P.D. as reflected above

Change P.U. as reflected above

AUTHENTICATION

Field Examiner's

Reviewer

X

X

l.

(-
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TO: Basin 7l and 72 IDF&G Fish Bypuss Pernrit Files

FRONI: Corey Skinrrer

DATE: ALrgust 24,2011

SUBJECT: Methodology lor Flow Measurement\

Recently Benny Walker ancl I conducted sever-al licensing exanrs for IDF&G
bypass pelnrits in Basins 7l and72. ln generirl, these pernrits are for an aurount of nou

cousunrptive flow that is diverted fiorl a streallr tlrlough existing diversions. Tlre

divcrted rvater flows down a ditch, into a fish screen sttrrcture, and then flows througlr a

bypass pipe back to the oliginal stl'ealll source at a point dorvustreaur of the original
divelsion. Tlre pLrrpose of this flow is to l'lush fish back to the stleam lhat nray otlietvise
be trapped in the ditch. Tlte fish screen stnrctLrres include a slide gate plate rvith an

opening that allorvs \,vatel to florv thlough the plate into the bypass pipe back to the

streanl, Due to the variability in divertcd flows, dilliculty in nreasuring flows fol celtain
slnrctutes clue to the way they r.vere constructed, distance betr,veen structures. and other'

vetliables a ntethodology is rreeded Io estinral.e ntaxinlrur florvs tltat are dir,et'tecl and

Lrtilized by the IDF&G bypass penttits.

Aftel exautining several of the stl'uctures arrcl bypass sysleurs ancl exantiuiug
several different soutceb of rvatcr ureasul'cnrent literature, it rvas detet'ntined tltat the trtost

appropliate nrethocl rvould Lre to Lrtilize an orificc florv equation that is ly,pically used to

estintate florv tlrrough olifice operrings in tanks. AtLachrleut"A" discusses the eqLliltion,

atrd the associatecl orifice coefficient, in particular Ca (coellicient ol discharge). Tlte
equation is as follows...

Q = CoAo(2gh)t''

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

I = 32.2 ft Per second2
h = rTteaSUred head above center of orifice openlng (in feet)

All variables can be nreasured in the field except forC.1(coefficient of discharge).

Based on water nleasul'enrent literature, tlris particular coeflicient can vary h'om uuutbers

around 0.6 to approxinrately 1.0 as shorvn in Table 3.10 in "Attachment A". In addition,
the exact geontetr),of the openirrg (orifice) in the various slide gate plates that Benny and

I obselved is not shorvn in Table 3.10 in "Attaclrnrent A". Exantination of various

solu'ces o[rvater nteasurentent literatLtre aud websites on the internet did not t'eveal ntuclr

nrore in the way ol appropriate C,1 (coefficient of discharge) values. Orte reputable

prrblished source indicated that "CT valtte.s cett t'ur)', btil are gencrally aroturl0.70".
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Basin 7l andT2IDF&C Fish Bypass Pelrnits Mento
AtrgLrst 24,20t1

Due to the uncertainty in the possible C,1 values, but corlsidering the sirnilarity irt
the opening (orifice) in the valious slide gale plates and the ovelall bypass systerlts that

Benny aud I observed, it rvas deternrined that if an acculate ureasutentetrt of tlte actttal

l'low through a bypass system could be obtaincd, and using the orifice area and lteacl

readiug at lhe tinre of lleasul'enrent, thc orifice discharge equation corrld be Ltsed lo

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

verrious slide gate plate.s Benny and I rvere observing. Tlris calculated Ca (coefficient of
discharge) value could then be used in the sanre equation, for other similal bypas.s

systenrs, and woLrld resLllt in nrore accurate calcLrlated lesults. In addition, tlte cqttatiort

could be utiliz-ecl to estinrate ruaxinmur llows thlough the lrypass systellls by ttteasLtling

lrigh water rnirrks ou the lish screen structlrres even if very little, or even no, llorv r,vas

florving thloLrgh the bypass at the tinte of the exanr.

Ycstcrday, Benuy and I found a fish scleen h1'pass systent that we lelt could be

accurately nrcasured and rvas very typical of tlre various systents. This systerrt was

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

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

of lclaho ID# 4335) that coulcl be mounted on the bypass discharge pipe was utilized to

obtain flow urcasutenlents at a givcn heacl reading. Two separate. timed, nteastlt'clltcltts

wcle conclncted with both measureurents resLrlting iu rtreasut'ed flows of 0.68 cf,s.. The

lollowing photo shows one of these nreastlrentents being condttcted.,.
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Basin 7 I and 12 IDF&G Fish Bypass Permits Memo
Arrgrrst 24,2All

Using tlris measurecl florv, the orifice clischargc equation, an orifice nleastltelnent,

and head llteasurentents, finds that tlre Co (coefficicnt of ciischarge) is calcrtlated to be

0.67 as slrou'n belou,,..

e = 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 = 2j25leel (measured at 25.5 inches)

0.68 cfs = Co(0.087 f()12(32.2 ft per second2)(2,125 ft)11r2

Ca = 0.67

It is appropriate to use a C.1(coefficient of discharge) value of 0.67 and the orilice
dischlrge equatiol'l toestimate the maxirnurtt flotv for the perrttits lor [DF&G bypass

pernrits in Basins 11 ttncl72.
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Figure 3.14 Discharge Flonr a l'anh

C,, is the coefficicttt ol velocity ivhiclr cart be calculated
i'orn tlre caefficients o! discharge au"ll t:ontraction. Typ-
ical valrres ol Cr., C4, and C" are givcn in table 3.i0.

Ca 3gil

Errlirr gerrre rrt 2.6(sin b)( * Bz1't

Oontractiou 0.8(sin 0)$- P2)
- Pt)t 3.81

(l -pr)/Fi;a 3.82
(r
l
2

h

4 HEAD ADDITIONS/EXTRACTIONS

rA pur:p adds head (energy) to !.hc fluid stleam. A tur-
binc extracts head from t'he fluid strean. Thc anrount

of hcad addcd or cxlraclecl catt be lorrntl by evaluating

Belnoulli's equation {cquation 3.55) on both sides ol the

dcr'icc.

Ita: l1', Ilr

hr;= l7r-9"

(purnps)

(turbinrs)

3.83

3.84

Tirc head iucrease ft'our a purr p is giverr by e(lllalion

3,85.

C

h1: (550) (pump input. horseporver)quu,u,

m.

Berroulli's cclu:rtiolr also catt be used lo calculatc thtr

po*.cr available to a turbirre in a fluid streant by urul-
tiplyirrg the total cllcl'gy b.y the rnass florv ratc, This is

called tlrc uta|er ltorsepower.

9,

s )
3. 85

3.91

3.92

P = fttl:l :n1(
g

9, )
p_

I

u2
f.--L?'2s'' )(*)

3.86

3.87

3.88

'l'he dischargc stream cooldinates (sce figure 3.14) altr

r = uot: u"r[U : zc,\fha 3.93'\ g

n, = (*t ')*

ux : l)o

uo = gl.

,11 _ ptlL

whl, = !*
,, I r 2qt.' glx\

a= 2:t\;l
Purups arrcl lulbines art covrlcd irr grca[er dolail in
chapter 4.

d-}jDISCHARGE FROM TANKS

flow lrolu a tank dischar.ging licluicl to thc atrnosphcrc
througlr an opcrriug irr thc tank rvall (figure 3.14) is
atlected by both lhe area alld tlrc slrape of the opening.
At the orilice. thc tot.al lrcad of the fluitl is corrvr:rted
irlto kinctic rnergy accorclirrg to equalion 3.8g.6

: u,, =,C,,l/W S.8s

terrn gc appears in the equation for velority head
, here it is the local gravity, g. which appears in

3.9.1

'fhe ffuid vclocity at a poiut dolvnstream ol the orificc
is

3.95

3.96

If the liquid ia a tauk is uot bciug replenisired corl'

sbantly, the static hcad forcing discharge thlough the

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

sectional area, the time required to lowcr the fluid lcvel

from level hr to hz is calcrilatcd from equaiion 3.97.

ZAI(JT; -"
3.97

CaA,'JTg

If thc lank has a varying cross scction. the lollowing
basic relationship holds.

Q dt: -At dh 3'S8

t-'

a
e:)
LL

The discha;r'gc fi'om bire orifice is

f' = 1C,A,1uu: ()"AoCr\Egh

.- CaA,Jzsh

An alalysis of equation 3.197 rvill shorv you why
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Table 3.10
Orifice Coefficients for Waier

(lulll' turbulenl)
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{l ir"l
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1,00

r00
1.00
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lJ:rr

I.{10
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0 9il

072 07l
ric.rl

sl:ir* rr

Arr crgri'c.-iorr irr llre larrk arr,a. 11,. a- a firrrclion ol /r.
rrrr-l lrc tictt,r'rrrirrcrl- 'l'lrcrr. tl;r'tirnc lo enr[)t]' tlrc larrll
flotir lrcirlrl lri l,r lr,,r'.'ct hciglit /r9 i.

rrirooi ir. r.. cl l-t ii1,er t'rl trr-rzu I, U flr t).q1]

r,. : Fo)(l'lli - ,,, u.; i,- (;1 20

Al li() 1'. /r - 61.2r lll,rrr/ft?

lJot tlre ori[ict

-{,,
l'z .l 1 rllt ..1, = ().fX)jl; ltr. (',r . {).(i:jl.t9
, C''1''1,'1ffi

1, = t2* ii![lIl' t2:i (,-, lr' 61.2liot a t:tlk l'lt'irrg lt,rl al ir taitc. i,,,. xlriclr i- lt'.. llrar;
llrc tli.-.r'lrat!,r' tlrtottglr llrr. r,r'i{icc. llrt' tirrre t(} crlll)t)
1.1l 11 1,,s5i1111 i.

3' 100 []r'Llrr cclualiorr ,i.97

\\'lrcrr l tlrrli i' ireirrg fctl al l r',rtr'glr,tlcl tlran the dis-
clralgc. erlrral itrrr 3. l tlO rlill bocorrrc Jrosil ivo, irrrlical iirg
n lisirrg lrcad. / llrcrr uill lrc tlre tirric il tllkcs 1o raise
lhe flui<l levcl llorn liI lo /r2.

Tlrr, prccerlirrg di.scrrssiorr lras assrrruetl tlrat lhc t ank lras

bccn oPcil oI i'crrled t0 llrc atrrroslrlrerc. If the flrrid is

rlisclrargilg frorrr a 1-lr'cssulized tarrk. tlre lotal lrearl ri,ill
lre irrclcasecl b1 tlrc gagc l)rcssLtrc corrlclted io lrcad of
flrrirl l'lr rncau* oI e(luation 3.i2.

Erurnple 3.12

A l5' diarrrclel t arrk tlischalgc. l5() F ri at er t hlouglr a

-lralp erlg-ed l'' cliarnctel rrlifice. Ii thc oliginal tvalcr'
<lcptlr is l2'and tlre tank is ceintirruallr'pressurize'd to
50 1isig. firrd 1he tirne to errtptl' thc tartk.

, _ 2l;(i.b)?l(\ir?o.m rrn7 1;:lr
I-'

{0.02) (o.oor r i) \.,{tx32 2l
. 7{l,ii :t i t}l,ri.

6 CUL\/DRTS AND SIPHONS

rl cullcrt is a r,,'ater'lratlr usr.d to tllairr ltrrrofi llottr att

obstlrrcting gcoglaplrical I'natrrlr,. illost r rilvcrt dt'.igrr-
alc crrrpilical. Ilor..'ever. ii thc cnlrarrcc arrrl e.ril of tlro
culvelt both ale sul:rncrgcd, the rlischargn v,'ill bc in-
dcpcndent of thc ban'el slope, (Chalrtei S tleat; lhic
subjecl in gleater detail.) In tliat case, equation 3.101

carr be used to o'aluate the dischalgo. l is the diffeleuce
iu surlace levcis of the headv,'atel' ancl tail\,,'ater,

1" = C'r.\r6ii 3.lol
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